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介绍

主页 [https://libcity.ai/]|文档 [https://bigscity-libcity-docs.readthedocs.io/zh_CN/latest/#]|数据集 [https://github.com/LibCity/Bigscity-LibCity-Datasets]|论文列表 [https://github.com/LibCity/Bigscity-LibCity-Paper]

LibCity 是一个统一、全面、可扩展的代码库，为交通预测领域的研究人员提供了一个可靠的实验工具和便捷的开发框架。 我们的库基于 PyTorch 实现，并将与交通预测相关的所有必要步骤或组件包含到系统的流水线中，使研究人员能够进行全面的对比实验。 我们的库将有助于交通预测领域的标准化和可复现性。

LibCity 目前支持以下任务：


	交通状态预测


	交通流量预测


	交通速度预测


	交通需求预测


	起点-终点（OD）矩阵预测


	交通事故预测






	轨迹下一跳预测


	到达时间预测


	路网匹配


	路网表征学习





特性


	统一性：LibCity 构建了一个系统的流水线以在一个统一的平台上实现、使用和评估交通预测模型。 我们设计了统一的时空数据存储格式、统一的模型实例化接口和标准的模型评估程序。


	全面性：复现覆盖 9 个交通预测任务的 60 个模型，形成了全面的模型库。 同时，LibCity 收集了 35 个不同来源的常用数据集，并实现了一系列常用的性能评估指标和策略。


	可扩展性：LibCity 实现了不同组件的模块化设计，允许用户灵活地加入自定义组件。 因此，新的研究人员可以在 LibCity 的支持下轻松开发新模型。







总体框架

[image: ../_images/framework.png]


	Configuration Module：负责管理框架中涉及的所有参数。


	Data Module：负责加载数据集和数据预处理操作。


	Model Module：负责初始化基线模型或自定义模型。


	Evaluation Module：负责通过多个指标评估模型预测结果。


	Execution Module：负责模型训练和预测。







引用

该工作已被ACM SIGSPATIAL 2021接收。如果您认为LibCity对您的科研工作有帮助，请引用我们的论文 [https://dl.acm.org/doi/10.1145/3474717.3483923]。

@inproceedings{10.1145/3474717.3483923,
  author = {Wang, Jingyuan and Jiang, Jiawei and Jiang, Wenjun and Li, Chao and Zhao, Wayne Xin},
  title = {LibCity: An Open Library for Traffic Prediction},
  year = {2021},
  isbn = {9781450386647},
  publisher = {Association for Computing Machinery},
  address = {New York, NY, USA},
  url = {https://doi.org/10.1145/3474717.3483923},
  doi = {10.1145/3474717.3483923},
  booktitle = {Proceedings of the 29th International Conference on Advances in Geographic Information Systems},
  pages = {145–148},
  numpages = {4},
  keywords = {Spatial-temporal System, Reproducibility, Traffic Prediction},
  location = {Beijing, China},
  series = {SIGSPATIAL '21}
}





Jingyuan Wang, Jiawei Jiang, Wenjun Jiang, Chao Li, and Wayne Xin Zhao. 2021. LibCity: An Open Library for Traffic Prediction. In Proceedings of the 29th International Conference on Advances in Geographic Information Systems (SIGSPATIAL '21). Association for Computing Machinery, New York, NY, USA, 145–148. DOI:https://doi.org/10.1145/3474717.3483923





LibCity 主要由北航智慧城市兴趣小组 (BIGSCITY [https://www.bigcity.ai/]) 开发和维护。 该库的核心开发人员是 @aptx1231 [https://github.com/aptx1231] 和 @WenMellors [https://github.com/WenMellors]。

如果您遇到错误或有任何建议，请通过 提交issue [https://github.com/LibCity/Bigscity-LibCity/issues] 的方式与我们联系。您也可以通过发送邮件的方式联系我们，邮箱为bigscity@126.com。







            

          

      

      

    

  

    
      
          
            
  
安装LibCity

LibCity只能通过源代码安装。

请执行以下命令获取源代码。

git clone https://github.com/LibCity/Bigscity-LibCity
cd Bigscity-LibCity





获取源代码后，您可以配置环境。

我们的代码是基于Python 3.7版本和Pytorch 1.7.1版本。您可以点击这里 [https://pytorch.org/get-started/previous-versions/#v171]查看如何安装Pytorch。例如，如果您的CUDA版本是10.2，可以使用以下命令安装Pytorch。

Pip:

pip install torch==1.7.1 torchvision==0.8.2 torchaudio==0.7.2





Conda:

conda install pytorch==1.7.1 torchvision==0.8.2 torchaudio==0.7.2 cudatoolkit=10.2 -c pytorch





在安装Pytorch后，您可以通过pip使用下面的命令安装LibCity的所有依赖项。

pip install -r requirements.txt





现在，您可以使用LibCity，更多细节请参考快速入门一节。





            

          

      

      

    

  

    
      
          
            
  
快速入门


下载一个数据集

LibCity中使用的数据集以一种名为原子文件的统一数据存储格式存储。

为了直接在LibCity中使用原始数据集，我们已经将所有这些数据集转换成了原子文件的格式，并提供了转换工具 [https://github.com/LibCity/Bigscity-LibCity-Datasets]。

您可以直接下载我们处理好的数据集。数据集链接是百度网盘 [https://pan.baidu.com/s/1qEfcXBO-QwZfiT0G3IYMpQ]（提取码：1231）或Google Drive [https://drive.google.com/drive/folders/1g5v2Gq1tkOq8XO0HDCZ9nOTtRpB6-gPe?usp=sharing]。

在运行LibCity的模型前，请确保您至少下载了一个数据集，并把它放在了Bigscity-LibCity/raw_data/dataset_name/*目录下。

例如，如果您下载了METR_LA数据集，目录结构如下所示：


	Bigscity-LibCity/raw_data/METR_LA/METR_LA.geo


	Bigscity-LibCity/raw_data/METR_LA/METR_LA.rel


	Bigscity-LibCity/raw_data/METR_LA/METR_LA.dyna


	Bigscity-LibCity/raw_data/METR_LA/config.json







运行模型流水线

用于训练和评测一个模型的脚本run_model.py位于项目根目录中，它提供了一系列命令行参数，使用户可以调整运行参数配置。

当运行run_model.py时，您必须声明以下三个参数，分别是task、dataset和model。例如：

python run_model.py --task traffic_state_pred --model GRU --dataset METR_LA





这个脚本会在默认参数配置下，在METR_LA数据集上运行GRU模型，执行交通状态预测任务。

目前我们已经在 文档 发布了数据集、模型和任务之间的对应关系表格供用户参考。

此外，这个脚本还支持输入下面的这些命令行参数，用于调整流水线的参数设置。

支持的参数有：


	task：要执行的任务名，包括traffic_state_pred，traj_loc_pred，eta，map_matching，road_representation。默认为traffic_state_pred。


	model：要执行的模型名。默认为GRU。（支持的模型）


	dataset：要执行的数据集。默认为METR_LA。（支持的数据集）


	config_file：用户自定义的配置文件名。默认为None。（了解更多）


	saved_model：是否保存训练好的模型。默认为True。


	train：如果模型已经预训练过了，是否要重新训练模型。默认为True。


	batch_size：训练集和验证集的批次大小。


	train_rate：训练集在整个数据集中所占的比例。（划分的顺序是训练集、验证集、测试集）。


	eval_rate：验证集在整个数据集中所占的比例。


	learning_rate：学习率。默认值因模型而异。


	max_epoch：最大的训练轮数。默认值因模型而异。


	gpu：是否使用GPU。默认为True。


	gpu_id：使用的GPU的ID。默认为0。







TensorBoard Visualization

在模型训练过程中，LibCity 会记录每个 epoch 的损失，并支持 tensorboard 可视化。

模型运行一次后，可以使用以下命令进行可视化：

tensorboard --logdir 'libcity/cache'





TensorFlow installation not found - running with reduced feature set.
Serving TensorBoard on localhost; to expose to the network, use a proxy or pass --bind_all
TensorBoard 2.4.1 at http://localhost:6006/ (Press CTRL+C to quit)





在浏览器中访问这个地址（http://localhost:6006/）可以看到可视化的结果。

[image: ../_images/tensorboard.png]







            

          

      

      

    

  

    
      
          
            
  
目录结构


	|-raw_data/

存放经过预处理的原子文件。



	|-test/

存放测试脚本和几个传统模型（HA、VAR、SVR、ARIMA）。



	|-libcity/

项目代码根目录。


	|-config/

配置模块。这里定义了ConfigParser类，它支持命令行和配置文件等方式来修改我们的默认参数。默认参数配置文件也存放在该文件夹中，并分为四个子配置文件夹： data、model、evaluator和executor。



	|-data/

数据模块。根据不同的任务，数据集相关的类存放在该文件夹中，统一的模型输入数据结构Batch类也在该文件夹中定义。



	|-model/

模型模块。模型类根据它们所属的任务存放在该文件夹的子文件夹中。此外，一些常见的损失函数也存放在loss.py中。



	|-evaluator/

评估模块。每个任务对应于一个专用的评估器，负责评估模型性能。



	|-executor/

执行模块。每个任务都提供一个标准的执行器（调度器），模型也可以有自己专属的执行器。每个执行器负责模型的训练、验证和评估。



	|-pipeline/

存放面向用户的流水线函数，负责联通整个框架流程。



	|cache/

存放缓存。具体来说，数据预处理结果、模型训练结果和评估结果将会被缓存。



	|-tmp/

存放临时文件。



	|-utils/

存放一些通用的工具函数。



	|-log/

存放训练过程中的日志信息。













            

          

      

      

    

  

    
      
          
            
  
参数设置

实验参数配置由三方面决定：命令行传入的参数、用户定义的配置文件和框架默认的配置文件。由此，用户可以灵活地通过前两种方式调整实验的参数配置。


参数优先级

命令行参数>用户定义配置文件>模型所在模块默认参数>其它模块默认参数

高优先级的参数会覆盖低优先级的同名参数。

考虑到不同模型的最优训练参数并不一致，执行器默认训练参数也只能是固定值，我们做了将模型的最优训练参数存放在其默认配置文件、模型所在模块默认参数的优先级高于其它模块这两个决定，来解决该问题。




命令行参数

当用户在项目根目录运行脚本文件时，有些参数可以在命令行指定并修改。例如：

python run_model.py --task traj_loc_pred --model DeepMove --dataset foursquare_tky --gpu false --batch_size 15





不同的脚本文件允许传递不同的参数。更多细节参见用法。

也可使用-h选项得到帮助信息。例如：

> python run_model.py -h
usage: run_model.py [-h] [--task TASK] [--model MODEL] [--dataset DATASET]
                    [--config_file CONFIG_FILE] [--saved_model SAVED_MODEL]
                    [--train TRAIN] [--gpu GPU] [--batch_size BATCH_SIZE]
                    [--train_rate TRAIN_RATE] [--eval_rate EVAL_RATE]
                    [--learning_rate LEARNING_RATE] [--max_epoch MAX_EPOCH]
                    [--gpu_id GPU_ID]

optional arguments:
  -h, --help            show this help message and exit
  --task TASK           the name of task
  --model MODEL         the name of model
  --dataset DATASET     the name of dataset
  --config_file CONFIG_FILE
                        the file name of config file
  --saved_model SAVED_MODEL
                        whether save the trained model
  --train TRAIN         whether re-train model if the model is trained before
  --gpu GPU
  --batch_size BATCH_SIZE
  --train_rate TRAIN_RATE
  --eval_rate EVAL_RATE
  --learning_rate LEARNING_RATE
  --max_epoch MAX_EPOCH
  --gpu_id GPU_ID








用户定义配置文件

大多数命令行接受的参数是实验中经常传入的参数，比如batch_size。进一步来说，为了让用户能自如地修改各模块默认参数，本框架允许用户在命令行中传入用户定义配置文件的文件名，然后从该文件中读入参数配置。该文件应满足以下格式要求：


	用户定义配置文件应为JSON格式。


	该JSON文件应存储一个字典，其中键为参数名，值为应修改的参数值。


	文件应存放在项目根目录，文件名应由--config_file命令行参数指定。




例如：

{
	"hidden_state_size": 50,
	"loc_embedding_size": 500
}





用户可通过自定义配置文件修改任何模块的默认配置。对修改具体的参数名而言，可参见每个模块的用户手册以获取更多信息。




默认配置


模块默认配置

数据模块、执行器模块、评估模块和模型所在模块的配置分别位于以下目录中：


	/libcity/config/data


	/libcity/config/executor


	/libcity/config/evaluator


	/libcity/config/model




各目录中文件命名规则均为类名.json。例如，对交通状态预测的执行模块而言，默认参数文件名为TrafficStateExecutor.json。




数据集配置文件

我们在数据集配置文件中存储了一些辅助信息，其存储路径为/raw_data/数据集名字/config.json。参见原子文件一节获取更多信息。




任务配置文件

任务配置文件用来记录各任务支持的模型与数据集列表，以及其下各模型默认的数据模块、执行器模块和评估模块类名，它们的存储路径为/libcity/config/task_config.json。

此处为任务配置文件一例：

{
  "traffic_state_pred": {
    "allowed_model": ["DCRNN"],
    "allowed_dataset": ["METR_LA", "PEMS_BAY", "PEMSD3"],
    "DCRNN": {
        "dataset_class": "TrafficStatePointDataset",
        "executor": "DCRNNExecutor",
        "evaluator": "TrafficStateEvaluator"
    },
}





增加新模块时，需要修改libcity/config/task_config.json。

由以上配置文件，DCRNN使用的数据模块类为TrafficStatePointDataset，执行器模块为DCRNNExecutor，评估模块类为TrafficStateEvaluator。









            

          

      

      

    

  

    
      
          
            
  
数据说明

本文档主要介绍数据相关内容。



	数据流

	原始数据

	原子文件

	已实现的Dataset类

	Batch

	数据模块参数

	数据集适用的任务









            

          

      

      

    

  

    
      
          
            
  
数据流

本文件介绍数据模块整体的数据流。


	原始数据 Raw Data

原始的开源数据集，针对每一种支持的原始数据集，我们提供脚本以将其转化为 原子文件。



	原子文件 Atomic Files

不同交通预测任务的基础输入元素，用于构建 Dataset 类。



	数据集 Dataset

针对每一类交通预测任务制定了不同的 Dataset 类，负责读取原子文件并进行一些数据预处理操作。详情请参考这里。



	数据加载器 DataLoader

Dataloader 负责加载数据， 使用 Pytorch 原生的 torch.utils.data.DataLoader ，负责将数据以内部数据表示结构 Batch 类的形式返回给模型使用。









            

          

      

      

    

  

    
      
          
            
  
原始数据


METR_LA

地点： Los Angeles County, USA

时期： Mar. 1, 2012 ~ Jun. 27, 2012

链接： https://github.com/liyaguang/DCRNN

描述： 由环路探测器在高速公路上收集，包含来自 207 个传感器的交通速度数据。




LOS_LOOP

地点： Los Angeles County, USA

时期： Mar. 1, 2012 ~ Jun. 27, 2012

链接： https://github.com/lehaifeng/T-GCN/tree/master/data

描述： 与METR LA略有不同，缺失值通过线性插值得到补充。




SZ_TAXI

地点： Shenzhen, China

时期： Jan. 1, 2015 ~ Jan. 31, 2015

链接： https://github.com/lehaifeng/T-GCN/tree/master/data

描述： SZ-Taxi 数据集包含深圳市的出租车轨迹，包括道路邻接矩阵和道路交通速度信息。




LOOP_SEATTLE

地点： Greater Seattle Area, USA

时期： 2015 全年

链接： https://github.com/zhiyongc/Seattle-Loop-Data

描述： Loop Seattle 数据集由部署在西雅图地区高速公路(I-5、I-405、I-90和SR-520)上的感应环路探测器收集，包含来自323个传感器站的交通状态数据。




Q_TRAFFIC

地点： Beijing, China

时期： Apr. 1, 2017 ~ May 31, 2017

链接： https://github.com/JingqingZ/BaiduTraffic

描述： Q-Traffic 数据集包含三个子数据集：查询子数据集、交通速度子数据集和路网子数据集。




PEMS

地点： California, USA

时期： 2001 ~ present

链接： http://pems.dot.ca.gov

描述： PEMS 记录加利福尼亚高速公路的速度数据，包括时间小时，平均时间，车道点。




PEMSD3

地点： District 3 of California, USA

时期： Sept. 1, 2018 ~ Nov. 30, 2018

链接： https://github.com/Davidham3/STSGCN

描述： PeMSD3 数据集包括 358 个传感器和流量信息。




PEMSD4

地点： San Francisco Bay Area, USA

时期： Jan. 1, 2018 ~ Feb. 28, 2018

链接： https://github.com/Davidham3/ASTGCN/tree/master/data/PEMS04

描述： PeMSD4 数据集描述了加州高速公路的速度流量占用信息，包含29条道路上的3848个传感器。




PEMSD7

地点： District 7 of California, USA

时期： Jul. 1, 2016 ~ Aug. 31, 2016

链接： https://github.com/Davidham3/STSGCN

描述： PeMSD7 数据集包含883个传感器站的交通流量信息。




PEMSD8

地点： San Bernardino Area, USA

时期： Jul. 1, 2016 ~ Aug. 31, 2016

链接： https://github.com/Davidham3/ASTGCN/tree/master/data/PEMS08

描述： PeMSD8 数据集描述了加州高速公路的速度占用率，数据来自8条公路上的1979个传感器。




PEMSD7(M)

地点： District 7 of California, USA

时期： the weekdays of May and June of 2012

链接： https://github.com/Davidham3/STGCN/tree/master/datasets

描述： PeMSD7(M) 数据集描述了加州第7区228个站点的高速公路速度信息。




PEMS_BAY

地点： San Francisco Bay Area, USA

时期： Jan. 1, 2017 ~ Jun. 30, 2017

链接： https://github.com/liyaguang/DCRNN

描述： PEMS-BAY 数据集包含6个月的交通速度统计数据，包括325个传感器。




BEIJING_SUBWAY

地点： Beijing, China

时期：  Feb. 29, 2016 - Apr. 3, 2016

链接：  https://github.com/JinleiZhangBJTU/ResNet-LSTM-GCN

描述：   该数据集是从2016年2月29日至4月3日连续五周的05:00-23:00从北京地铁采集的数据。截至2016年3月北京共有17条线路和276个地铁站（不包括机场快线及其上的车站）。




M_DENSE

地点： Madrid, Spain

时期：  Jan. 1, 2018 - Dec. 21, 2019

链接：  https://github.com/rdemedrano/crann_traffic

描述：  该数据集包含马德里市交通测量的历史数据。在每个点每 15 分钟进行一次测量，包括每小时汽车数量的交通强度。




ROTTERDAM

地点： Rotterdam, Holland

时期：  135 days of 2018

链接：  https://github.com/RomainLITUD/DGCN_traffic_forecasting

描述：  ROTTERDAM 数据集包含 208 条链路的交通状态信息。




SHMETRO

地点： Shanghai, China

时期：  Jul. 1, 2016 - Sept. 30, 2016

链接：  https://github.com/ivechan/PVCGN

描述：  该数据集是基于中国上海的地铁系统构建的。 2016年7月1日至2016年9月30日，共收集8.118亿笔交易记录，日客流量882万人次。




HZMETRO

地点： Hangzhou, China

时期：  Jan. 1, 2019 - Jan. 25, 2019

链接：  https://github.com/ivechan/PVCGN

描述：  该数据集是根据 2019 年 1 月收集的杭州地铁系统交易记录创建的。该系统拥有 80 个运营站点和 248 个边，每天有 235 万乘客。




TAXIBJ

地点： Beijing, China

时期：  Jul. 1, 2013 ~ Oct. 30, 2013, Mar. 1, 2014 ~ Jun. 30, 2014, Mar. 1, 2015 ~ Jun. 30, 2015 and Nov. 1, 2015 ~
Apr. 10, 2016

链接：  https://github.com/TolicWang/DeepST/issues/3

描述：  TaxiBJ 数据集包含出租车 GPS 数据，包括人流、气象和节假日信息。




T_DRIVE

地点： Beijing, China

时期：  Feb. 2, 2008 ~ Feb. 8, 2008

链接：  https://www.microsoft.com/en-us/research/publication/t-drive-trajectory-data-sample/

描述：  T-Drive轨迹数据集样本包含10357辆北京出租车的每周轨迹约1500万个点，轨迹总距离达到900万公里。




PORTO

地点： Porto, Portugal

时期：  Jul. 1, 2013 ~ Jun. 30, 2014

链接：  https://archive.ics.uci.edu/ml/datasets/Taxi+Service+Trajectory+-+Prediction+Challenge%2C+ECML+PKDD+2015

描述：  数据集描述了在葡萄牙波尔图市运行的所有 442 辆出租车所执行的轨迹。




NYCTAXI

地点： New York, USA

时期：  2009 ~ present

链接：  https://www1.nyc.gov/site/tlc/about/tlc-trip-record-data.page

描述：  NYC-Taxi 数据集包含 GPS 为纽约市从 2009 年到 2020 年收集的不同类型出租车的轨迹。




NYCTAXI_DYNA


	NYCTAXI_DYNA 是一个用不规则区域划分方法统计区域流入流出的数据集。







NYCTAXI_OD


	NYCTAXI_OD 是一个数据集，它使用不规则区域划分方法计算区域之间的起点-终点流量。







NYCTAXI_GRID


	NYCTAXI_GRID 是一个数据集，它使用基于网格的划分方法计算区域的流入和流出。







NYC_TOD

地点： New York, USA

时期： 2014

链接： https://github.com/liulingbo918/CSTN#:~:text=download%20NYC-TOD.tar.gz%20with%20following%20links%20and%20put%20it%20into%20folder%20NYC-TOD/.

描述： NYC_TOD 使用基于网格的划分方法计算区域的流入和流出。由 CSTN [https://arxiv.org/pdf/1905.06335] 的论文作者通过轨迹数据集处理得到。




NYCBIKE

地点： New York, USA

时期：  Jun. 2013 ~ present

链接：  https://www.citibikenyc.com/system-data

描述：  NYC-Bike 数据集包含从 NYC CitiBike 系统收集的自行车轨迹。




AUSTINRIDE

地点： Austin, USA

时期：  Jun. 4, 2016 ~ Apr. 13, 2017

链接：  https://data.world/ride-austin/ride-austin-june-6-april-13

描述：  AustinRide 数据集包含从 2016 年 8 月 1 日到 2017 年 4 月 13 日的奥斯汀骑行轨迹，包括超过 140 万次旅行。




BIKEDC

地点： Washington, USA

时期：  Sept. 20, 2010 ~ Oct. 2020

链接：  https://www.capitalbikeshare.com/system-data

描述：  BikeDC 数据集描述了华盛顿自行车系统的自行车道，其中包括 472 个停靠点。




BIKECHI

地点： Chicago, USA

时期：  Jun. 27, 2013 ~ 2018

链接：  https://www.divvybikes.com/system-data

描述：  BikeCHI 数据集展示了 2013 年至 2018 年芝加哥共享单车的发展情况。




Foursquare

时期：  Apr. 12, 2012 ~ Feb. 16, 2013

链接：  https://sites.google.com/site/yangdingqi/home/foursquare-dataset#h.p_ID_46

描述：   Foursquare 是一个基于位置的社交网站，用户可以在其中通过签到来分享他们的位置。我们使用链接中的第二个数据集，即 NYC and Tokyo Check-in Dataset
。我们对链接提供的原始数据进行了预处理，并将其拆分为 Foursquare-TKY 和 Foursquare-NYC。




Gowalla

地点：

时期：  Feb. 2009 ~ Oct. 2010

链接：  https://snap.stanford.edu/data/loc-gowalla.html

描述：   Gowalla 是一个基于位置的社交网站，用户通过签到分享他们的位置，包含用户信息、用户签到时间、用户纬度、经度、用户位置ID。




Brightkite

地点： Global

时期：  Apr. 2008 ~ Oct. 2010

链接：  http://snap.stanford.edu/data/loc-brightkite.html

描述：  Brightkite 是一个基于位置的社交网站，用户通过签到分享他们的位置，包含用户信息、用户签到时间、用户纬度、经度、用户位置ID。




Instagram

地点： New York, USA

时期：  Jun. 15, 2011 - Nov. 8, 2016

链接：  https://dmis.korea.ac.kr/cape

描述：  该数据集最大的特点是每条签到记录不仅包含POI信息，还包含用户创建签到记录时写入的文本信息。因此，该数据集对于将轨迹语义特征纳入轨迹预测的相关研究尤为重要。




Seattle

地点：  Seattle,WA,USA

时期：  Jan. 17,2009 20:27:37~22:34:28

链接： https://www.microsoft.com/en-us/research/publication/hidden-markov-map-matching-noise-sparseness/

描述：  这个用于地图匹配的数据集显示了在美国华盛顿州西雅图及其东部郊区开车时拍摄的GPS数据。轨迹从Marymoor公园附近开始。数据是用RoyalTek RBT-2300 GPS记录器以1HZ的频率采样的。这次驾驶发生在2009年1月17日星期六，从20:27:37 UTC（当地时间12:27:37）开始，到22:34:28 UTC（当地时间14:34:28）结束，经过的时间为02:06:51。




Global

地点：  全世界100个地区

时期：  —

链接：  https://zenodo.org/record/57731#.YVwZ7WJBxnK

描述： 这个用于地图匹配的数据集可以在世界范围内验证地图匹配的假设。由于这个数据集覆盖全球，可以提高泛化能力。




BJ_ROADMAP

地点： Beijing, China

时期： -

链接：

描述： 原始数据集包含 OpenStreetMap 格式的节点和边的属性。建图有两种实现方式，分别是节点为交叉点，关系为路段，以及节点为路段，关系为交叉点。分别命名为 “bj_roadmap_node” 和 “bj_roadmap_edge”。




Chengdu_Taxi_Sample1

地点： Chengdu, China

时期： Aug. 03, 2014 - Aug. 30, 2014

链接： https://github.com/UrbComp/DeepTTE/tree/master/data

描述： Chengdu_Taxi_Sample1 数据集是Chengdu_Taxi 数据集的部分样例数据集。包含1800条成都市出租车轨迹数据。




Beijing_Taxi_Sample

地点：Beijing, China

时期：Oct. 01, 2013 - Oct. 31, 2013

链接：https://github.com/YibinShen/TTPNet/tree/master/data

描述：Beijing_Taxi_Sample 数据集是Beijing_Taxi 数据集的部分样例数据集，这里每一天只提供了1000条北京市出租车轨迹数据。




NYC_RISK

地点: New York, USA

时期: Jan.01,2013 ~ Dec.31,2013

链接: https://github.com/Echohhhhhh/GSNet

描述: NYC_RISK 数据集包含了2013年纽约道路、风险和POI数据。




CHICAGO_RISK

地点: New York, USA

时期: Feb.01,2016 ~ Sep.30,2016

链接: https://github.com/Echohhhhhh/GSNet

描述: CHICAGO_RISK 数据集包含了2016年1月到9月芝加哥道路和风险数据。







            

          

      

      

    

  

    
      
          
            
  
原子文件

定义如下几种原子文件：




	文件名
	内容
	示例





	xxx.geo
	存储地理实体属性信息。
	geo_id, type, coordinates



	xxx.usr
	存储交通使用者信息。
	usr_id, gender, birth_date



	xxx.rel
	存储实体间的关系信息，如路网。
	rel_id, type, origin_id, destination_id



	xxx.dyna
	存储交通状态信息。
	dyna_id, type, time, entity_id, location_id



	xxx.ext
	存储外部信息，如天气、温度等。
	ext_id, time, properties



	config.json
	用于补充描述各表信息。
	




注：对于不同的交通预测任务，可能用到不同的原子文件，同一个数据集不一定包含全部六种原子文件。

原子文件是不同交通预测任务的基本输入元素。你可以在这里下载交通数据原子文件的统一存储格式 [https://libcity.ai/A%20Unified%20Storage%20Format%20of%20Traffic%20Data%20Atomic%20Files%20in%20LibCity.pdf]，了解详情。

.geo、.usr、 .rel、 .dyna 和 .ext 的格式类似 csv 文件， 即含有多列数据。

如果在处理成原子文件的过程中，对任意一种id进行了重映射，我们推荐从0开始编号！

警告：对于交通状态预测的相关任务的所有数据集，请保证geo文件中的geo_id的顺序跟dyna文件中的`entity_id的顺序保持一致，当然这个不是原子文件存储格式的必须，但是在我们的代码中默认了这种顺序的条件下对原子文件进行了读取。特别的，网格数据需要按照先行后列的顺序遍历，OD数据需要按照先起点后终点的顺序遍历，网格的OD数据则按照起点行、起点列、终点行、终点列的顺序遍历。


Geo 表

Geo 表中一个元素由以下四部分组成：

geo_id、 type、 coordinates、 properties （多列）。


	geo_id： 主键，唯一确定一个 geo 实体。 （如传感器， 经纬度点， 路段， 区域等的编号)


	type： 表示该 geo 的类型。有 [Point, LineString, Polygon] 三种值。 这三种取值与 Geojson [https://tools.ietf.org/html/rfc7946#section-1] 中的点线面一致。


	coordinates：由 float 类型组成的数组或嵌套数组。 描述 geo 实体的位置信息，采用 Geojson [https://tools.ietf.org/html/rfc7946#section-1] 的 coordinates 格式


	properties： 描述该 geo 的属性信息，若有多个属性，可以使用不同的列名定义为多列数据，如 POI_name， POI_type。 （对于网格数据，必有两列 row_id 和 column_id 属性表示网格的行列编号。）





注： Geojson 的 coordinates 格式为： (经度, 纬度)


	Point： [102.0, 0.5]


	LineString： [ [102.0, 0.0], [103.0, 1.0], [104.0, 0.0], [105.0, 1.0] ]


	Polygon： [[ [100.0, 0.0], [101.0, 0.0], [101.0, 1.0], [100.0, 1.0], [100.0, 0.0] ]]










Usr 表

Usr 表中一个元素由以下两部分组成：

usr_id， properties （多列）。


	usr_id： 主键，唯一确定一个 usr 实体。


	properties： 描述该 usr 实体的属性信息，若有多个属性，可以使用不同的列名定义为多列数据，如 gender，birth_date。







Rel 表

Rel 表中一个元素由以下四个部分组成：

rel_id、 type、 origin_id、 destination_id、 properties（多列）。


	rel_id： 主键，唯一确定一个实体间的关系。


	type： 枚举类。取值为 [usr，geo]，表示该关系是基于 geo 还是 usr。


	origin_id： 关系起点方的 ID，为 Geo 表或 Usr 表中的一个。


	destination_id： 关系终点方的 ID，为 Geo 表或 Usr 表中的一个。


	properties： 描述该关系所具有的属性信息。若有多个属性，可以使用不同的列名定义多列数据。







Dyna 表

Dyna 表中一个元素由以下五部分组成：

dyna_id、 type、 time、 entity_id（多列）、 properties（多列）。


各列介绍


	dyna_id： 主键，唯一标识动态表中的一条记录。


	type： 枚举类。一共有两种取值： trajectory（轨迹预测任务） 和 state（状态预测任务）。


	time： 时间信息，采用 ISO-8601 标准 [https://www.iso.org/iso-8601-date-and-time-format.html] 中的日期时间组合表示法， 如： 2020-12-07T02:59:46Z。


	entity_id： 描述该记录是基于哪一个实体观测产生的，就是 geo 或 usr的编号。


	properties： 描述该条记录的属性信息，若有多个属性，可以使用不同的列名定义为多列数据，比如既有速度数据、又有流量数据。







详细说明


	对于交通状态预测任务：


	格式为：dyna_id, state, time, entity_id, properties，entity_id 可能有不同变化。


	对于传感器、路段、区域等实体来讲此列就是对应的编号， entity_id 的列名为 [entity_id]， 文件后缀名为 .dyna。


	对于网格结构的交通数据，entity_id 变成2列，列名为 [row_id, column_id]，文件后缀名为 .grid。


	对于基于OD结构的交通数据，entity_id 变成2列，列名为 [origin_id, destination_id]，文件后缀名为 .od。


	对于网格结合OD结构的交通数据，entity_id 变成4列，列名为 [origin_row_id, origin_column_id, destination_row_id, destination_column_id]，文件后缀名为 .gridod。






	对于轨迹相关任务:

轨迹数据包括GPS点轨迹、基于路段的轨迹（路网匹配后）、用户签到轨迹（基于POI的轨迹）。


	GPS点轨迹


	格式为： dyna_id, type, time, entity_id, (traj_id), coordinates, properties.


	entity_id列的内容应为usr_id，traj_id表示同一用户的多条轨迹的编号（从0开始），如果用户只有一条轨迹，则该列可以为空，coordinates列的内容为GPS点的纬度和经度。









	基于路段的轨迹


	格式为： dyna_id, type, time, entity_id, (traj_id), location, properties.


	entity_id列的内容应为usr_id，traj_id表示同一用户的多条轨迹的编号（从0开始），如果用户只有一条轨迹，则该列可以为空，location列的内容是geo_id，指向geo表代表一个路段。






	基于POI的轨迹


	格式为： dyna_id, type, time, entity_id, (traj_id), location, properties.


	entity_id列的内容应为usr_id，traj_id表示同一用户的多条轨迹的编号（从0开始），如果用户只有一条轨迹，则该列可以为空，location列的内容是geo_id，指向geo表代表一个POI。








对于特定任务，轨迹下一个位置预测任务的输入基于POI点的轨迹，到达时间估计任务的输入为GPS点的轨迹或基于路段的轨迹，地图匹配任务的输入为GPS点的轨迹，输出的是基于路段的轨迹。








数据排列方式


	Dyna表中，应该按照 <entity_id> 和 <time> 双关键字排列，即<entity_id>相同的记录放在一起并按照<time>排序。


	特别的，对于轨迹数据，同一用户 <entity_id> 的轨迹应先按 <traj_id> 排序，<traj_id> 相同者按照 <time> 排序。


	网格数据需要按照先行后列的顺序遍历网格，OD数据需要按照先起点后终点的顺序遍历数据，网格的OD数据则按照起点行、起点列、终点行、终点列的顺序遍历。




例如：

state.dyna：

dyna_id,type,time,entity_id,traffic_speed
0,state,2012-03-01T00:00:00Z,773869,64.375
1,state,2012-03-01T00:05:00Z,773869,62.666
...
34271,state,2012-06-27T23:55:00Z,773869,65.111
34272,state,2012-03-01T00:00:00Z,767541,67.625
34273,state,2012-03-01T00:05:00Z,767541,68.555
...
68542,state,2012-06-27T23:50:00Z,767541,62.25
68543,state,2012-06-27T23:55:00Z,767541,66.888
68544,state,2012-03-01T00:00:00Z,767542,67.125
68545,state,2012-03-01T00:05:00Z,767542,65.444
...





trajectory.dyna：

dyna_id,type,time,entity_id,traj_id,coordinates,current_dis,current_state
0,trajectory,2014-08-03T18:29:00Z,810,0,"[104.115353,30.64392]",0.0,1.0
1,trajectory,2014-08-03T18:29:40Z,810,0,"[104.113091,30.642129]",0.294091467,1.0
2,trajectory,2014-08-03T18:30:20Z,810,0,"[104.110404,30.64393]",0.6199505718,1.0
3,trajectory,2014-08-03T18:31:00Z,810,0,"[104.108335,30.640667]",1.0332595142,1.0
...
21,trajectory,2014-08-03T18:53:23Z,810,0,"[104.076552,30.626844]",7.0811683597,0.0
22,trajectory,2014-08-03T18:13:00Z,810,1,"[104.106701,30.6916]",0.0,1.0
23,trajectory,2014-08-03T18:13:30Z,810,1,"[104.103889,30.688151]",0.4683813603,1.0
24,trajectory,2014-08-03T18:14:21Z,810,1,"[104.102828,30.68506]",0.8267467429,1.0










Ext 表

Ext 表中一个元素由以下五部分组成：

ext_id、 time、 properties (multiple columns)。


	ext_id：主键，唯一标识外部数据表中的一条记录。


	time： 时间信息，采用 ISO-8601 标准 [https://www.iso.org/iso-8601-date-and-time-format.html] 中的日期时间组合表示法，如： 2020- 12-07T02:59:46Z。


	描述该条记录的属性信息，若有多个属性，可以使用不同的列名定义为多列数据，比如既有温度数据、又有湿度数据。







数据类型定义

需要在 config 文件中给出数据集中各列的数据类型定义，有助于后续的数据处理。




	类型
	说明





	geo_id
	存在于 geo 表中的离散的有限的 ID



	usr_id
	存在于 usr 表中的离散的有限的 ID



	rel_id
	存在于 rel 表中的离散的有限的 ID



	time
	符合 ISO-8601 标准的时间字符串



	coordinate
	符合 Geojosn 格式的坐标表示法的字符串



	num
	实数类



	enum
	枚举类字符串



	other
	其余的均以字符串类型存储







Config 文件

Config 文件用以补充描述上述五个表自身的信息， 以 json 形式保存并由 geo、 usr、 rel、 dyna、 ext、 info 六个键组成


	geo、 rel、 dyna、 ext：

包含一个 including_types 键， 以数组的形式描述该表中所具有的 type 值。 其后每个 type 作为键，描述该 type 下 properties 具有哪些键及其数据类型 。



	usr：

包含一个 properties 键，描述表中 properties 包含哪些键及其数据类型



	info：

包含其他必要的数据集统计信息，针对不同的交通预测任务，包含有不同的内容


	对于交通状态预测任务：


	geo_file： .geo 文件的文件名， 字符串类型， 默认为数据集名。


	rel_file： .rel 文件的文件名， 字符串类型， 默认为数据集名。


	data_files： 数据文件的文件名 （例如 .dyna， .grid， .gridod）， 支持数组或字符串，默认为数据集名。


	ext_file： .ext 文件的文件名， 字符串类型， 默认为数据集名。


	weight_col： 从 .rel 文件中加载的列名， 支持只有一个元素的字符串数组或字符串。不指定的话，如果 .rel 文件只有一列权重列，则没有问题，否则报错。


	data_col： 从数据文件（如 .dyna， .grid， .gridod）加载的列名 ， 支持数组或字符串，不指定则全部加载。


	ext_col： 从外部数据文件中加载的列名， 支持数组或字符串，不指定则全部加载。


	output_dim： 指定模型输出的维度， 一般应该跟 data_col 中指定的属性列名的数量相同。


	time_intervals: 数据集时间片的长度，以秒为单位。


	init_weight_inf_or_zero： 取值为 [inf , zero]。 加载 .rel 文件构建邻接矩阵时，初始化邻接矩阵为全INF (inf) 还是全0 (zero)， 默认为 inf。


	set_weight_link_or_dist： 取值为 [link, dist]， 当加载 .rel 文件构建邻接矩阵时，使用文件中权重列中的原始值 (dist) 还是将之修订为全 01 的矩阵 (link)， 默认为 dist。 [注意： 如果 .rel 文件中只有相连的关系，没有不相连的关系，应该指定为 link]


	calculate_weight_adj： 从 .rel 文件获取的邻接矩阵的权重是否需要进一步进行计算， 默认为 False。 部分邻接矩阵在原始数据的基础上，进行了一些计算。目前的计算方法是带有阈值的高斯核方法： $$  w_{ij} = \exp \left(- \frac{d_{ij}^{2}}{\sigma^{2}}\right)$$


	weight_adj_epsilon： 高斯核的阈值。 经过计算的权重如果小于该阈值，则变成0，即 $$  w_{ij}[w_{ij}<\epsilon]=0$$ 此参数依赖于参数 calculate_weight_adj=True 。










	对于轨迹下一跳预测任务：


	distance_upper： POI点之间的最大距离。








样例如下：

{
    "geo":{
        "including_types":[
            "Point"
        ],
        "Point":{
            "poi_name":"other"
        }
    },
    "usr":{
        "properties":{
            "user_type":"enum",
            "birth_year":"time",
            "gender":"enum"
        }
    },
    "rel":{
        "including_types":[
            "geo"
        ],
        "geo":{
            "link_weight":"num"
        }
    },
    "dyna":{
        "including_types":[
            "state"
        ],
        "state":{
            "entity_id":"geo_id",
            "traffic_speed":"num"
        }
    },
    "grid":{
        "including_types":[
            "state"
        ],
        "state":{
            "row_id": 15,
            "column_id": 5,
            "traffic_speed":"num"
        }
    },
    "od":{
        "including_types":[
            "state"
        ],
        "state":{
            "origin_id":"geo_id",
            "destination_id":"geo_id",
            "traffic_speed":"num"
        }
    },
    "gridod":{
        "including_types":[
            "state"
        ],
        "state":{
            "origin_row_id": 15,
            "origin_column_id": 5,
            "destination_row_id": 15,
            "destination_column_id": 5,
            "traffic_speed":"num"
        }
    },
    "info": {
        "data_col": [
          "inflow",
          "outflow"
        ],
        "ext_col": [
          "Temperature"
        ],
        "data_files": [
          "TAXIBJ2013"
        ],
        "geo_file": "TAXIBJ",
        "ext_file": "TAXIBJ",
        "output_dim": 2,
        "init_weight_inf_or_zero": "inf",
        "set_weight_link_or_dist": "dist",
        "calculate_weight_adj": false,
        "weight_adj_epsilon": 0.1
  	}
}











            

          

      

      

    

  

    
      
          
            
  
已实现的Dataset类

已实现的Dataset类的功能介绍如下


	AbstractDataset

所有数据集的基类。注意这是抽象类，不能直接使用



	TrajectoryDataset

所有轨迹位置预测任务的基类。会根据设定的 window_size 与 cut_method 来对获取到的轨迹记录进行切割，将原始数据集中的数月长的轨迹切割为符合单次出行时间/距离长度的子轨迹。在完成切割后，会根据设定的 traj_encoder 参数调用相应的轨迹时空特征编码器来对轨迹进行特征提取并生成模型输入。



	TrafficStateDataset

用于交通状态预测任务的基类之一。注意这是抽象类，不能直接使用。默认情况下，input_window的数据被用来预测output_window对应的数据。此类生成的Batch 对象包含两个键，分别是X和y。此处的input_window和output_window是data的参数，点击此处查看细节。



	TrafficStateCPTDataset

用于交通状态预测任务的另一个基类。注意这是抽象类，不能直接使用。一些交通预测模型通过对接近度/周期/趋势的建模来实现预测。默认情况下，len_closeness/len_period/len_trend 的数据被用来预测当前时刻的数据（单步预测）。此类生成的Batch对象包含4个键，分别是X，y，X_ext和y_ext 。此处的 len_closeness/len_period/len_trend 是data的参数, 点击此处查看细节。



	TrafficStatePointDataset

一个继承了TrafficStateDataset的类，用于交通状态预测，该类适用于空间维度是一维的数据集（即基于点/基于段/基于区域的数据集）。该类生成的Batch对象中的张量形状是3维的，即space_dim, time_dim, feature_dim（空间维度、时间维度、特征维度）。



	TrafficStateGridDataset

一个继承了TrafficStateDataset的类，用于交通状态预测，该类适用于基于网格的数据集。这个类生成的Batch对象中的张量形状是3维还是4维取决于参数use_row_column。如果设置use_row_column=True，那么4个维度是grid_row_dim, grid_column_dim, time_dim, feature_dim（网格行数、网格列数、时间维度、特征维度）。否则，3个维度是space_dim、time_dim、feature_dim（空间维度、时间维度、特征维度），在这种情况下，网格被重新编号为一维的。



	TrafficStateOdDataset

一个继承了TrafficStateDataset的类，用于交通状态预测，该类适用于基于OD的数据集，即起点和终点。这个类生成的Batch对象中的张量形状是4维的，即origin_dim, destination_dim, time_dim, feature_dim（起点维度、终点维度，时间维度、特征维度）。



	TrafficStateGridOdDataset

一个继承了TrafficStateDataset的类，用于交通状态预测，该类适用于基于网格的OD数据集。这个类生成的Batch对象中的张量形状是4维或6维，取决于参数use_row_column。如果设置use_row_column=True，那么张量拥有6个维度，分别是origin_grid_row_dim, origin_grid_column_dim, destination_grid_row_dim, destination_grid_column_dim, time_dim, feature_dim（起点网格行数、起点网格列数、终点网格行数、终点网格列数、时间维度、特征维度）。否则，张量拥有4个维度，分别是origin_dim, destination_dim, time_dim, feature_dim（起点空间维度、终点空间维度、时间维度、特征维度），在这种情况下，二维网格被重新编号为一维的。



	MapMatchingDataset

所有地图匹配任务的基类。该类生成一个包含3个键的字典：rd_nwk, trajectory和route，分别代表路网、GPS样本的轨迹和真实轨迹。如果delta_time=True，trajectory将包括一个time列，表示轨迹时间读秒。delta_time是数据集的参数，详见此处。标准数据输入的介绍见此处。



	ETADataset

所有ETA任务的基类。_load_dyna函数会读取轨迹信息。_encode_traj函数会根据设定的 eta_encoder 参数调用相应的轨迹时空特征编码器来对轨迹进行特征提取。提取到的特征会被分为训练集、验证集、测试集，来生成模型输入。









            

          

      

      

    

  

    
      
          
            
  
Batch

Batch 类是由 DataLoader 加载并输入到预测模型中的内部数据表示。

从数据流的 Dataloader 取出的对象都是 Batch 类的对象。

Batch 类是基于 python.dict实现的抽象数据结构。 其构成键值对结构，以特征名为键， 以特征名对应的张量(torch.Tensor)为值。值包含一个 batch 或 mini-batch 的全部数据。

因此，您可以使用以下方法来获得相应的值：

loc = batch['current_loc']
tim = batch['current_tim']





Batch 类统一了模型的输入格式，框架得以实现通用的训练、预测执行器类和标准模型抽象类。





            

          

      

      

    

  

    
      
          
            
  
数据模块参数

下文描述数据模块中涉及的相关参数。


交通状况预测数据模块

以下参数是在流量状态预测任务中用到的所有参数。


	batch_size： 培训和测试批次大小。默认为 64。


	cache_dataset： 是否保存处理后的数据集。默认为 True。


	num_workers： Dataloader [https://pytorch.org/docs/stable/data.html?highlight=dataloader#torch.utils.data.DataLoader] 的参数。默认为 0。


	pad_with_last_sample： 当样本总数不能被 batch_size 整除时， 是否用最后一个元素填充最后一批。默认为True。


	train_rate： 训练集占全部数据集的比例。默认为 0.7。 （数据集划分顺序为训练集、测试集、验证集）


	eval_rate： 验证集的比例。默认为 0.1。


	input_window： 用于预测的前一批时间步的数目。流量预测通常使用过去多个时间步长的数据来预测未来的数据。默认为12。


	output_window： 预测的时间步的数目。具体来说，使用在 input_window 中的数据来预测 output_window 中的数据。 默认为 12。


	load_external： 是否加载外部数据(如天气数据)。默认为 False。


	normal_external： 是否规范化外部数据。默认为 False。


	ext_scaler: 指定规范化方法，对外部数据进行规范化，需要在外部指定。 取值为 [normal, standard, minmax01, minmax11, none]。 默认为 none。


	add_time_in_day： 时间参数，添加一天中时间的辅助信息。默认为 False。 该参数依赖于参数 load_external=True。


	add_day_in_week： 时间参数，增加星期的辅助信息，默认为 False。 该参数依赖于参数 load_external=True。






	一些参数从 Dataset 类的 get_feature() 方法获取：


	scaler： 指定规范化方式， 需要在外部指定。 在 [normal, standard, minmax01, minmax11, none]当中取值。默认为 none。


	normal： 除以最大值来进行规范化。


	standard： Z-score 规范化。


	minmax01： MinMax 规范化， 结果区间为 [0, 1]。


	minmax11： MinMax 规范化， 结果区间为 [-1, 1]。


	none： 不进行规范化。






	feature_dim*： 交通数据特征维的大小，不能在外部指定，而是根据不同的数据集自动计算 。 外部数据和其他一些参数也可能影响这个维度的大小。


	adj_mx*： 由流量数据构造的邻接矩阵，不能从外部指定，而是由 .rel 文件自动计算。 有关 .rel 文件的参数设置， 请查阅 原子文件 小节。


	num_nodes*： 交通数据实体的数量，如传感器的数量、网格的数量等，不能从外部指定，而是根据不同的数据集自动计算。


	len_row*： 网格数据的网格行数，不能从外部指定，而是根据不同的数据集自动计算。


	len_column*： 网格数据的网格列数，不能从外部指定，而是根据不同的数据集自动计算。


	output_dim*： 流量预测模型输出结果的特征维的大小，需要在外部指定。 其通常不等于 feature_dim， 因为输入数据可能包含外部特征，但模型的输出结果通常只包含有效的交通信息，而不含外部信息。
该参数通过数据集的 atomic file 设置， 请查阅 原子文件 小节。






	其他非常用参数

注： 一些交通预测模型通过接近度(closeness)/周期(period)/趋势(trend)进行建模来实现预测， 并使用 len_closeness/len_period/len_trend
数据作为历史数据进行预测，而不是上述 input_window 和 output_window， 所以有以下额外参数 are added：


	len_closeness： closeness 时间片序列的长度。


	len_period： period 时间片序列的长度。


	len_trend： trend 时间片序列的长度。


	pad_forward_period： period 对应位置的时间片向前扩展多少时间片。


	pad_back_period： period 对应位置的时间片向后扩展多少时间片。


	pad_forward_trend： trend 对应位置的时间片向前扩展多少时间片。


	pad_back_trend： trend 对应位置的时间片向后扩展多少时间片。


	interval_period： period 时间间隔的长度，一般为1，表示间隔一天。


	interval_trend： trend时间间隔的长度，一般为7，表示间隔一周。









注： 从 Dataset类的get_feature() 方法当中获取的 len_closeness/len_period/len_trend 表示这三段数据的实际长度。 在返回值 batch['X'] 中， 这三段数据按顺序拼接在一起。因此根据长度可以获得每一组数据。







轨迹下一跳预测数据模块

以下参数均为标准轨迹下一跳预测数据集使用的参数：


	batch_size：训练和测试批量大小。默认为64。


	cache_dataset：是否保存处理后的数据集。默认为True。


	num_workers：Dataloader [https://pytorch.org/docs/stable/data.html?highlight=dataloader#torch.utils.data.DataLoader]的参数。默认为0。


	train_rate：训练集占总数据集的比例。默认为0.7。 （划分顺序为训练集、验证集、测试集）.


	eval_rate：验证集的比例。默认为0.1。


	min_session_len：从用户签到记录中切割的轨迹的最小长度。默认为5。


	max_session_len：从用户签到记录中切割的轨迹的最大长度。默认为50。


	min_sessions：用户拥有的子轨迹的最小数量。如果用户拥有的子轨迹数小于该值，则该用户将被过滤掉。默认为2。


	min_checkins：POI 被访问的最小次数。如果次数小于该值，POI 将被过滤掉。默认为3。


	window_size：剪切窗口的大小。 Dataset 将使用此窗口来剪切用户的签到记录。默认为12。


	cut_method : 如何使用窗口来剪切用户的签到记录。


	time_interval：默认方法。如果两个相邻的签到记录之间的时间间隔小于窗口大小，则认为它们属于同一轨迹，否则不属于。


	same_date：数据集会将同一天的签到记录视为轨迹。


	fixed_length：数据集将按照固定长度切割轨迹。即如果当前轨迹的长度等于window_size，则下一条签到记录将被视为新轨迹的起点。






	traj_encoder：数据集使用的轨迹编码器类。默认为StandardTrajectoryEncoder。编码器负责根据签到记录对模型输入进行编码。







路网匹配数据模块

以下参数均为标准路网匹配数据集使用的参数：


	delta_time: 如果设置为 True，数据集将计算出当前时间与轨迹开始时间之间的时间差，单位为秒，否则时间将以 datetime 的形式给出。







到达时间估计数据模块

以下参数均为标准到达时间估计数据集使用的参数：


	batch_size：训练和测试批量大小。默认为64。


	cache_dataset：是否保存处理后的数据集。默认为True。


	num_workers：Dataloader [https://pytorch.org/docs/stable/data.html?highlight=dataloader#torch.utils.data.DataLoader]的参数。默认为0。


	train_rate：训练集占总数据集的比例。默认为0.7。 （划分顺序为训练集、验证集、测试集）.


	eval_rate：验证集的比例。默认为0.1。


	eta_encoder：数据集使用的轨迹编码器类。没有默认参数。通常对于不同的数据集，需要使用不同的轨迹编码器类。










            

          

      

      

    

  

    
      
          
            
  
数据集适用的任务

在本节中，我们向您介绍我们提供的标准数据集 [https://drive.google.com/drive/folders/1g5v2Gq1tkOq8XO0HDCZ9nOTtRpB6-gPe?usp=sharing]和任务、模型之间的对应关系。 值得注意的是，某些数据集只能支持某个任务中的某些模型。

如果你觉得这个表格看起来不够方便，请点击这里 [https://github.com/LibCity/Bigscity-LibCity-Docs-zh_CN/blob/master/source/user_guide/data/dataset_for_task.md]在Github上查看此表格。




	任务
	数据集
	支持的模型
	备注





	交通流量预测
	TAXIBJ, PORTO, NYCTAXI_GRID, NYCBIKE, AUSTINRIDE, BIKEDC, BIKECHI, NYCBike20140409, NYCBike20160708, NYCBike20160809, NYCTaxi20140112, NYCTaxi20150103, NYCTaxi20160102, T_DRIVE20150206, T_DRIVE_SMALL
	ACFM, STResNet, DSAN, ACFMCommon, STResNetCommon
	基于网格的数据



	
	PEMSD3, PeMSD4, PeMSD7, PeMSD8, BEIJING_SUBWAY, M_DENSE, SHMETRO, HZMETRO, NYCTAXI_DYNA
	RNN, Seq2Seq, FNN, AutoEncoder, AGCRN, ASTGCNCommon, MSTGCNCommon, STSGCN, CONVGCNCommon, ToGCN, MultiSTGCnetCommon, STNN, ASTGCN, MSTGCN, CONVGCN, DGCN, ResLSTM, MultiSTGCnet
	基于传感器点的数据



	
	TAXIBJ, PORTO, NYCTAXI_GRID, NYCBIKE, AUSTINRIDE, BIKEDC, BIKECHI, NYCBike20140409, NYCBike20160708, NYCBike20160809, NYCTaxi20140112, NYCTaxi20150103, NYCTaxi20160102, T_DRIVE20150206, T_DRIVE_SMALL
	RNN, Seq2Seq, FNN, AutoEncoder, AGCRN, ASTGCNCommon, MSTGCNCommon, STSGCN, CONVGCNCommon, ToGCN, MultiSTGCnetCommon, STNN, ASTGCN, MSTGCN, CONVGCN, DGCN, ResLSTM, MultiSTGCnet
	需要简单的修改以用于网格数据， 见 Note 3.



	
	M_DENSE
	CRANN
	需要.ext 文件



	
	NYCBike20160708, NYCTaxi20150103
	STDN
	需要.gridod 文件



	交通速度预测
	METR_LA, LOS_LOOP, PeMSD4, PeMSD8, PEMSD7(M), PEMS_BAY, LOS_LOOP_SMALL, SZ_TAXI, LOOP_SEATTLE, Q_TRAFFIC, ROTTERDAM
	RNN, Seq2Seq, FNN, AutoEncoder, DCRNN, STGCN, GWNET, MTGNN, STMGAT, TGCN, ATDM, HGCN, DKFN, STTN, GTS, GMAN, STAGGCN, TGCLSTM
	基于传感器点的数据



	
	LOOP_SEATTLE
	TGCLSTM
	见Note 2.



	交通需求预测
	TAXIBJ, PORTO, NYCTAXI_GRID, NYCBIKE, AUSTINRIDE, BIKEDC, BIKECHI, NYCBike20140409, NYCBike20160708, NYCBike20160809, NYCTaxi20140112, NYCTaxi20150103, NYCTaxi20160102, T_DRIVE20150206, T_DRIVE_SMALL
	DMVSTNet
	基于网格的数据



	
	PEMSD3, PeMSD4, PeMSD7, PeMSD8, BEIJING_SUBWAY, M_DENSE, SHMETRO, HZMETRO, NYCTAXI_DYNA
	RNN, Seq2Seq, FNN, AutoEncoder, CCRNN, STG2Seq
	基于传感器点的数据



	
	TAXIBJ, PORTO, NYCTAXI_GRID, NYCBIKE, AUSTINRIDE, BIKEDC, BIKECHI, NYCBike20140409, NYCBike20160708, NYCBike20160809, NYCTaxi20140112, NYCTaxi20150103, NYCTaxi20160102, T_DRIVE20150206, T_DRIVE_SMALL
	CCRNN, STG2Seq
	需要简单的修改以用于网格数据， 见 Note 3.



	OD矩阵预测
	NYCTAXI_OD
	GEML
	基于点的OD的数据



	
	NYC_TOD
	GEML
	需要简单的修改以用于网格OD数据， 见 Note 4.



	
	NYC_TOD
	CSTN
	基于网格的OD的数据和.ext 文件



	交通事故预测
	NYC_RISK, CHICAGO_RISK
	GSNet
	基于网格的交通事故数据



	轨迹下一跳预测
	Gowalla, BrightKite
	FPMC, RNN, ST-RNN, ATST-LSTM, DeepMove, HST-LSTM, LSTPM, STAN
	轨迹数据



	
	Fousquare, Instagram
	FPMC, RNN, ST-RNN, ATST-LSTM, DeepMove, HST-LSTM, LSTPM, GeoSAN, STAN, SERM, CARA
	轨迹数据



	到达时间估计
	Chengdu_Taxi_Sample1
	DeepTTE
	轨迹数据



	
	Beijing_Taxi_Sample
	DeepTTE, TTPNet
	轨迹数据



	路网匹配
	Seattle, global
	STMatching, IVMM, HMMM
	轨迹数据



	路网表征学习
	bj_roadmap_edge
	ChebConv, LINE, DeepWalk, Node2Vec, GAT, GeomGCN
	路网数据




Note 1

加粗的数据集是我们推荐的数据集。

Note 2

对于TGCLSTM，需要将dataset_class设置为TrafficStatePointDataset。 否则，默认的dataset_class=TGCLSTMDataset 只适用于数据集LOOP_SEATTLE。

Note 3

以下是如何将用于基于点的数据的模型推广到基于网格的数据。

（1）如果模型使用的数据集类是TrafficStatePointDataset，如AGCRN、ASTGCNCommon、CCRNN等，可以直接在task_file.json中将dataset_class设为TrafficStateGridDataset或通过自定义配置文件（--config_file）设置。 然后将 TrafficStateGridDataset 的参数 use_row_column 设置为 False。

（2）如果模型使用的数据集类是TrafficStatePointDataset的子类，如ASTGCNDataset、CONVGCNDataset、STG2SeqDataset等，可以修改数据集类的文件，使其继承TrafficStateGridDataset 取代当前的TrafficStatePointDataset。 然后将函数__init__()中的参数use_row_column设置为False。

样例（1）：

修改前：

# task_config.json
"RNN": {
    "dataset_class": "TrafficStatePointDataset",
},
# TrafficStateGridDataset.json
{
  "use_row_column": true
}





修改后：

# task_config.json
"RNN": {
    "dataset_class": "TrafficStateGridDataset",
},
# TrafficStateGridDataset.json
{
  "use_row_column": false
}





样例（2）：

修改前：

# task_config.json
"STG2Seq": {
    "dataset_class": "STG2SeqDataset",
},
# STG2SeqDataset.json
{
  "use_row_column": false
}
# stg2seq_dataset.py
from libcity.data.dataset import TrafficStatePointDataset
class STG2SeqDataset(TrafficStatePointDataset):
    def __init__(self, config):
        super().__init__(config)
        pass





修改后：

# task_config.json
"STG2Seq": {
    "dataset_class": "STG2SeqDataset",
},
# STG2SeqDataset.json
{
  "use_row_column": false
}
# stg2seq_dataset.py
from libcity.data.dataset import TrafficStateGridDataset
class STG2SeqDataset(TrafficStateGridDataset):
    def __init__(self, config):
        super().__init__(config)
        self.use_row_column = False
        pass





Note 4

以下是如何将用于基于点的OD的数据的模型推广到基于网格的OD的数据。（跟Note 3是类似的）

（1）如果模型使用的数据集类是TrafficStateOdDataset，如GEML等，可以直接在task_file.json中将dataset_class设为TrafficStateGridOdDataset或通过自定义配置文件（--config_file）设置。 然后将 TrafficStateGridOdDataset 的参数 use_row_column 设置为 False。

（2）如果模型使用的数据集类是TrafficStateOdDataset的子类，可以修改数据集类的文件，使其继承TrafficStateGridOdDataset 取代当前的TrafficStateOdDataset。 然后将函数__init__()中的参数use_row_column设置为False。





            

          

      

      

    

  

    
      
          
            
  
复现模型列表


基线模型

对于时间序列预测任务：（模型在test/目录下）


	HA:

历史平均值，将历史流量建模为季节性过程，然后使用前几个季节的加权平均值作为预测值。



	VAR:

向量自回归，这是一种常用的时间序列预测模型，用于捕捉多个变量随时间的关系。



	SVR:

支持向量回归，它使用线性支持向量机进行回归任务。 SVR利用历史数据训练模型建立输入输出关系，然后进行预测。



	ARIMA

带有卡尔曼滤波器的自回归综合移动平均模型。





对于交通速度、流量、需求预测任务：


	AutoEncoder

本基线模型由我们实现，采用编码器从数据中学习嵌入向量后用解码器预测未来交通状况。



	RNN（FC-RNN）

本基线模型由我们实现，预测交通状态，基于 RNN。



	Seq2Seq

本基线模型由我们实现，基于编码器-解码器架构，预测交通状态。采用基于门控循环单元的编码器-解码器框架，进行多步预测。






	FNN

该基线模型由我们自己实现，用于基于具有两个隐藏层和 L2 正则化的前馈神经网络的交通状态预测任务。





对于轨迹下一跳预测任务：


	RNN

该基线模型由我们实现，使用 RNN 建模序列信息进行下一跳预测。








交通流量预测


	ST-ResNet

时空残差网络，广泛用于基于网格的流量预测任务，以残差单元建模时空关联。

Junbo Zhang, Yu Zheng, and Dekang Qi. 2017. Deep Spatio-Temporal Residual Networks for Citywide Crowd Flows Prediction. In AAAI. AAAI Press, 1655–1661.







	ACFM

注意力人群流量机，能推断人群流量，通过注意力机制学习随时间变化数据的动态表示。

Lingbo Liu, Ruimao Zhang, Jiefeng Peng, Guanbin Li, Bowen Du, and Liang Lin.2018. Attentive Crowd Flow Machines. In ACM Multimedia. ACM, 1553–1561.







	ASTGCN

基于注意力的时空图卷积网络，融合时空注意力机制与时空卷积捕捉动态时空特征。

Shengnan Guo, Youfang Lin, Ning Feng, Chao Song, and Huaiyu Wan. 2019.Attention Based Spatial-Temporal Graph Convolutional Networks for Traffic Flow Forecasting. In AAAI. AAAI Press, 922–929.







	MSTGCN

降级版的ASTGCN，称为多组件时空图卷积网络，去掉了原模型的时空注意力机制。

Shengnan Guo, Youfang Lin, Ning Feng, Chao Song, and Huaiyu Wan. 2019.Attention Based Spatial-Temporal Graph Convolutional Networks for Traffic Flow Forecasting. In AAAI. AAAI Press, 922–929.







	AGCRN

自适应图卷积循环网络，通过自适应模块增强传统图卷积，并组合成循环神经网络，以捕捉细粒度时空关联。

Lei Bai, Lina Yao, Can Li, Xianzhi Wang, and Can Wang. 2020. Adaptive Graph Convolutional Recurrent Network for Traffic Forecasting. In NeurIPS.







	CONVGCN

Conv-GCN 组合图卷积网络（GCN）与三维卷积神经网络（3D CNN）。三维卷积神经网络创新性地应用在集成入流与出流信息，以及提取入流/出流模式间与距离远近不同站点间的高层次关联两方面。

Jinlei Zhang, Feng Chen, Yinan Guo, and Xiaohong Li. 2020. Multi-graph convolutional network for short-term passenger flow forecasting in urban rail transit. IET Intell. Trans. Syst.14, 10 (2020), 1210–1217.







	STDN

时空动态网络（STDN）引入流门控机制以学习位置间的动态相似性，以及设计了周期轮换变动的注意力机制来把握长期、周期性的随时间的变换。

Huaxiu Yao, Xianfeng Tang, Hua Wei, Guanjie Zheng, and Zhenhui Li. 2019.Revisiting Spatial-Temporal Similarity: A Deep Learning Framework for Traffic Prediction. In AAAI. AAAI Press, 5668–5675.







	STSGCN

时空同步图卷积网络（STSGCN），致力于时空网络数据预测。通过精心设计的时空同步建模机制，该模型能够有效地提取复杂、局部化的时空关联。

Chao Song, Youfang Lin, Shengnan Guo, and Huaiyu Wan. 2020. Spatial-Temporal Synchronous Graph Convolutional Networks: A New Framework for Spatial-Temporal Network Data Forecasting. In AAAI. AAAI Press, 914–921.







	ToGCN

拓扑图卷积网络（ToGCN）后跟序列到序列（Seq2Seq）网络，以时间关联预测未来的交通流量与密度。

Han Qiu, Qinkai Zheng, Mounira Msahli, Gerard Memmi, Meikang Qiu, and Jialiang Lu. 2020. Topological Graph Convolutional Network-Based Urban Traffic Flow and Density Prediction. IEEE Trans. Intell. Transp. Syst.(2020).







	ResLSTM

ResLSTM是合并残差网络（ResNet），图卷积网络（GCN）和长短期记忆内存（LSTM）的深度学习架构，在交通网尺度预测城市轨道交通短期客流。

Jinlei Zhang, Feng Chen, Zhiyong Cui, Yinan Guo, and Yadi Zhu. 2020.  Deep learning architecture for short-term passenger flow forecasting in urban rail transit. IEEE Trans. Intell. Transp. Syst.(2020).







	CRANN

CRANN是可解释的、基于注意力的神经网络，其中多个模块组合以捕捉关键的时空时间序列部分。

Rodrigo  de  Medrano  and  José  Luis  Aznarte.  2020.   A  Spatio-Temporal  Spot-Forecasting Framework forUrban Traffic Prediction. CoRR abs/2003.13977 (2020).







	Multi-STGCnet

Multi-STGCnet含有三个作为时间组件的基于长短期记忆内存（LSTM）的模块和作为空间组件的三个用于提取目标站点空间关联的空间矩阵。

Jiexia Ye, Juanjuan Zhao, Kejiang Ye, and Chengzhong Xu. 2020. Multi-STGCnet:A Graph Convolution Based Spatial-Temporal Framework for Subway PassengerFlow Forecasting. In IJCNN. IEEE, 1–8.







	DGCN

DGCN是用于交通预测的创新性的图卷积网络，其中引入了潜在网络以提取时空特征，为了适应性地建构动态路网图矩阵。

Kan Guo, Yongli Hu, Zhen Qian, Yanfeng Sun, Junbin Gao, and Baocai Yin. 2020.Dynamic Graph Convolution Network for Traffic Forecasting Based on Latent Network of Laplace Matrix Estimation. IEEE Trans. Intell. Transp. Syst.(2020).







	DSAN

动态切换注意力网络（DSAN）含有创新性的多空间注意力机制（MSA），通过在带噪声的输入上应用自注意力动态提取有价值的信息，再将各输出直接拼接。

Haoxing Lin, Rufan Bai, Weijia Jia, Xinyu Yang, and Yongjian You. 2020. Preserving Dynamic Attention for Long-Term Spatial-Temporal Prediction. In KDD. ACM,36–46.







	STNN

STNN通过结构化隐动态组件学习这些依赖，然后一个解码器从隐表示中得到观测值。

Ali Ziat, Edouard Delasalles, Ludovic Denoyer, and Patrick Gallinari. 2018. Spatio-Temporal Neural Networks for Space-Time Series Forecasting and Relations Discovery. CoRRabs/1804.08562 (2018).












交通速度预测


	DCRNN

扩散卷积循环神经网络，用由扩散过程形式化的图卷积捕捉时间依赖，并用编码器-解码器框架捕捉空间依赖。

Yaguang Li, Rose Yu, Cyrus Shahabi, and Yan Liu. 2018. Diffusion Convolutional Recurrent Neural Network: Data-Driven Traffic Forecasting. In ICLR (Poster).OpenReview.net.







	STGCN

时空图卷积网络，综合图卷积和门控时间卷积捕捉时空关联。

Bing Yu, Haoteng Yin, and Zhanxing Zhu. 2018. Spatio-Temporal Graph Convolutional Networks: A Deep Learning Framework for Traffic Forecasting. In IJCAI. ijcai.org, 3634–3640.







	GWNET

集成扩散卷积与一维空洞因果卷积捕捉时空依赖的时空图卷积网络。

Zonghan Wu, Shirui Pan, Guodong Long, Jing Jiang, and Chengqi Zhang. 2019.Graph Wave Net for Deep Spatial-Temporal Graph Modeling. In IJCAI. ijcai.org,1907–1913.







	MTGNN

专门为多变量时间序列数据设计的图神经网络框架，组合图卷积网络与混跳传播层、空洞复合卷积层捕捉时空依赖。

Zonghan Wu, Shirui Pan, Guodong Long, Jing Jiang, Xiaojun Chang, and Chengqi Zhang. 2020.  Connecting the Dots: Multivariate Time Series Forecasting with Graph Neural Networks. In KDD. ACM, 753–763.







	TGCN

时间图卷积模型，混合图卷积网络和门控循环单元捕捉时空关联。

Ling Zhao, Yujiao Song, Chao Zhang, Yu Liu, Pu Wang, Tao Lin, Min Deng, and Haifeng Li. 2020. T-GCN: A Temporal Graph Convolutional Network for Traffic Prediction. IEEE Trans. Intell. Transp. Syst.21, 9 (2020), 3848–385.







	TGCLSTM

交通图卷积长短期记忆内存神经网络（TGC-LSTM），能学习交通网络中路段之间的交互，以及预测全网络的交通状态。

Zhiyong Cui, Kristian Henrickson, Ruimin Ke, and Yinhai Wang. 2020.  Traffic Graph Convolutional Recurrent Neural Network: A Deep Learning Frame work for Network-Scale Traffic Learning and Forecasting. IEEE Trans. Intell. Transp.Syst.21, 11 (2020), 4883–4894.







	ATDM

ATDM是使用先验空间知识的模型。它是基于卷积、用于回归的神经网络，也有对应的空间不敏感版本。

Rodrigo de Medrano and José Luis Aznarte. 2020.  On the Inclusion of Spatial Information for Spatio-Temporal Neural Networks. CoRR abs/2007.07559 (2020).







	GMAN

GMAN采用编码器-解码器架构，编码器和解码器都由多个时空注意力块组成，来建模时空因素对交通状况的影响。

Chuanpan Zheng, Xiaoliang Fan, Cheng Wang, and Jianzhong Qi. 2020. GMAN:A Graph Multi-Attention Network for Traffic Prediction. In AAAI. AAAI Press,1234–1241.







	GTS

GTS是节点图未知时能够用GNN同时学习的模型，也是在图概率分布上优化期望性能的图概率模型。

Chao Shang, Jie Chen, and Jinbo Bi. 2021. Discrete Graph Structure Learning forForecasting Multiple Time Series. CoRR abs/2101.06861 (2021).







	STAGGCN

STAGGCN利用城市交通流量的时空关联，通过寻找道路节点的空间与语义邻居构建动态带权图。

Bin Lu, Xiaoying Gan, Haiming Jin, Luoyi Fu, and Haisong Zhang. 2020.  Spa-tiotemporal Adaptive Gated Graph Convolution Network for Urban Traffic FlowForecasting. In CIKM. ACM, 1025–1034.







	HGCN

结构化图卷积网络（HGCN）致力于交通预测，同时在宏观和微观交通图上进行。

Kan Guo, Yongli Hu, Yanfeng Sun, Sean Qian, Junbin Gao, and Baocai Yin. 2021.Hierarchical Graph Convolution Networks for Traffic Forecasting. (2021).







	ST-MGAT

时空多头图注意力机制网络（ST-MGAT），在图上直接建构卷积的同时，考虑邻居节点的特征和边权，生成新的节点表示。

Kelang Tian, Jingjie Guo, Kejiang Ye, and Cheng-Zhong Xu. 2020.  ST-MGAT:Spatial-Temporal Multi-Head Graph Attention Networks for Traffic Forecasting. In ICTAI. IEEE, 714–721.







	DKFN

深度卡曼滤波网络（DKFN）通过对自依赖和邻居依赖分别按照两序列进行建模，二者预测在统计学理论下融合，并经过卡曼滤波网络优化，来预测网络级别的交通状态。

Fanglan Chen, Zhiqian Chen, Subhodip Biswas, Shuo Lei, Naren Ramakrishnan,and Chang-Tien Lu. 2020. Graph Convolutional Networks with Kalman Filtering for Traffic Prediction. In SIGSPATIAL/GIS. ACM, 135–138.










	STTN

该模型使用时间和空间的Transformer结构进行交通预测。

Xu, M., Dai, W., Liu, C., Gao, X., Lin, W., Qi, G. J., & Xiong, H. (2020). Spatial-temporal transformer networks for traffic flow forecasting. arXiv preprint arXiv:2001.02908.












交通需求量预测


	DMVSTNET

深度多视角时空网络（DVMST-Net）框架对时空关系进行建模。它由三个视角组成：时间视角、空间视角、语义视角。

Huaxiu Yao, Fei Wu, Jintao Ke, Xianfeng Tang, Yitian Jia, Siyu Lu, Pinghua Gong, Jieping Ye, and Zhenhui Li. 2018. Deep Multi-View Spatial-Temporal Network for Taxi Demand Prediction. In AAAI. AAAI Press, 2588.







	STG2Seq

STG2Seq是基于图的多步城市客流量预测模型，使用层次化图卷积的网络结构同时捕捉时空关联。

Lei Bai, Lina Yao, Salil S. Kanhere, Xianzhi Wang, and Quan Z. Sheng. 2019. STG2Seq: Spatial-Temporal Graph to Sequence Model for Multi-step Passenger Demand Forecasting. In IJCAI. ijcai.org, 1981-1987.







	CCRNN

CCRNN是捕捉多级别空间依赖的模型。CGC中的依赖矩阵是自学习的，每个层都有变化。应用按层的耦合机制桥接上层与下层的图结构。

Junchen Ye, Leilei Sun, Bowen Du, Yanjie Fu, and Hui Xiong. 2021.  Coupled Layer-wise Graph Convolution for Transportation Demand Prediction. In AAAI. AAAI Press, 4617–4625.












OD矩阵预测


	GEML

该模型使用图卷积神经网络捕获空间信息，p-Skip LSTM 捕获时间信息、以及多任务学习机制，预测每对出发-到达地点间的出租车流量。

Wang, Yuandong & Yin, Hongzhi & Chen, Hongxu & Wo, Tianyu & xu, Jiudong & Zheng, Kai. (2019). Origin-Destination Matrix Prediction via Graph Convolution: a New Perspective of Passenger Demand Modeling. In KDD. ACM. 2019. 1227-1235







	CSTN

该模型使用双视图卷积神经网络，捕获出发地、目的地两个视图上节点的空间信息，并使用 ConvLSTM 捕获时间信息，最后通过卷积捕获全局相关性。

Liu, Lingbo & Qiu, Zhilin & Li, Guanbin & Wang, Qing & Ouyang, Wanli & Lin, Liang. (2019). Contextualized Spatial-Temporal Network for Taxi Origin-Destination Demand Prediction. In IEEE Transactions on Intelligent Transportation Systems. 2019. 3875-3887












交通事故预测


	GSNet：

该模型提出从时空地理和时空语义两个角度综合考虑交通事故风险，并设计了加权损失函数，更多关注高风险区域的样本信息，以解决零膨胀问题。

Beibei Wang, Youfang Lin, Shengnan Guo, Huaiyu Wan. 2021. GSNet: Learning Spatial-Temporal Correlations from Geographical and Semantic Aspects for Traffic Accident Risk Forecasting. In AAAI. AAAI Press, 4402-4409. 












轨迹下一跳预测


	FPMC

经典下一跳预测基线模型。在下一跳预测领域研究早期，该模型经常作为基线模型使用。

Steffen Rendle, Christoph Freudenthaler, and Lars Schmidt-Thieme. 2010. Factorizing personalized Markov chains for next-basket recommendation. In WWW ACM, 811–820.







	ST-RNN

该模型聚焦于在RNN隐藏层引入时空转移特性。

Qiang Liu, Shu Wu, Liang Wang, and Tieniu Tan. 2016. Predicting the Next Location: A Recurrent Model with Spatial and Temporal Contexts. In AAAI. AAAI Press, 194–200.







	ATST-LSTM

该模型将轨迹点间的时间与距离差引入LSTM，并使用注意力机制。

Liwei Huang, Yutao Ma, Shibo Wang, and Yanbo Liu. 2019. An attention-based spatiotemporal lstm network for next poi recommendation. IEEE Transactions on Services Computing(2019).







	SERM

该模型在网络中引入轨迹的语义信息。SERM 模型依赖于 Glove 预训练语料库。因此在您使用该模型前，请确保从 百度网盘 密码 1231 [https://pan.baidu.com/s/1qEfcXBO-QwZfiT0G3IYMpQ] 或者 谷歌盘 [https://drive.google.com/drive/folders/1g5v2Gq1tkOq8XO0HDCZ9nOTtRpB6-gPe?usp=sharing] 下载了 serm_glove_word_vec.zip 并将其解压至 raw_data 目录下.

Di Yao, Chao Zhang, Jian-Hui Huang, and Jingping Bi. 2017. SERM: A Recurrent Model for Next Location Prediction in Semantic Trajectories. In CIKM. ACM,2411–24.







	DeepMove

该模型混合历史和当前的轨迹进行预测，在这方面第一次采用注意力机制。

Jie Feng, Yong Li, Chao Zhang, Funing Sun, Fanchao Meng, Ang Guo, and Depeng Jin. 2018. DeepMove: Predicting Human Mobility with Attentional Recurrent Networks. In WWW. ACM, 1459–1468.







	HST-LSTM

该模型也将时空转移因子引入LSTM，并采用编码器-解码器架构进行预测。

Dejiang Kong and Fei Wu. 2018.  HST-LSTM: A Hierarchical Spatial-Temporal Long-Short Term Memory Network for Location Prediction. In IJCAI. ijcai.org,2341–2347.







	LSTPM

该模型使用两个特别设计的LSTM捕捉用户长短期移动偏好，以联合二者预测下一位置。

Ke Sun, Tieyun Qian, Tong Chen, Yile Liang, Quoc Viet Hung Nguyen, and HongzhiYin. 2020. Where to Go Next: Modeling Long- and Short-Term User Preferences for Point-of-Interest Recommendation. In AAAI. AAAI Press, 214-221.







	GeoSAN

该模型使用自注意力机制实现某个关键点的表示学习，进而做到基于表征的预测。

Defu Lian, Yongji Wu, Yong Ge, Xing Xie, and Enhong Chen. 2020. Geography-Aware Sequential Location Recommendation. In KDD. ACM, 2009–2019.







	STAN

该模型采用自注意力机制捕捉时空信息来直接预测。

Yingtao Luo, Qiang Liu, and Zhaocheng Liu. 2021. STAN: Spatio-Temporal Attention Network for Next Location Recommendation. CoRR abs/2102.04095 (2021).







	CARA

该模型聚焦使用注意力机制提取轨迹间上下文信息来预测。

Jarana Manotumruksa, Craig Macdonald, and Iadh Ounis. 2018.  A Contextual Attention Recurrent Architecture for Context-Aware Venue Recommendation. In SIGIR. ACM, 555–564.












到达时间估计


	DeepTTE

该模型是端到端的深度学习模型，直接预测整条路经所需的旅行时间；提出了地理卷积操作，通过将地理信息整合到传统的卷积中，用来捕捉空间相关性。

Wang, D., Zhang, J., Cao, W., Li, J., & Zheng, Y. (2018). When Will You Arrive? Estimating Travel Time Based on Deep Neural Networks. Proceedings of the AAAI Conference on Artificial Intelligence, 32(1).







	TTPNet

该模型基于张量分解和图接入，可以从历史轨迹有效捕捉旅行速度和路网表征，以及可以更好地预测旅行时间。

Y. Shen, C. Jin and J. Hua, "TTPNet: A Neural Network for Travel Time Prediction Based on Tensor Decomposition and Graph Embedding," in IEEE Transactions on Knowledge and Data Engineering, doi: 10.1109/TKDE.2020.3038259.












路网匹配


	ST-Matching

该模型考虑了（1）道路网络的空间几何和拓扑结构，以及（2）轨迹的时间/速度约束，并专门为低采样率的GPS轨迹设计。

Lou Y, Zhang C, Zheng Y, Wang W, Huang Y. Map-Matching for low-sampling-rate GPS trajectories. In: Proc. of the ACM-GIS.  2009. 352−361.







	IVMM

该模型不仅考虑了GPS轨迹的空间和时间信息，而且还设计了一个基于投票的策略来模拟GPS点之间的加权相互影响。

Yuan J, Zheng Y, Zhang C, Xie X, Sun JZ. An interactive-voting based map matching algorithm. In: Proc. of the MDM. 2010.  43−52. [doi: 10.1109/MDM.2010.14]







	HMMM

该模型是一种新颖的、有原则的地图匹配算法，它使用隐马尔可夫模型（HMM）来寻找最可能的道路路线，该路线由有时间戳的经/纬度对序列代表。HMM优雅地考虑了测量噪声和道路网络的布局。

Newson P, Krumm J. Hidden Markov map matching through noise and sparseness. In: Proc. of the ACM-GIS. 2009.  336−343. [doi: 10.1145/1653771.1653818]












路网表征学习


	ChebConv

该模型使用基于切比雪夫多项式近似的图卷积模型计算路网表征。

Defferrard, M., Bresson, X., & Vandergheynst, P. (2016). Convolutional neural networks on graphs with fast localized spectral filtering. Advances in neural information processing systems, 29, 3844-3852.







	LINE

适合大规模图结构的图嵌入模型，同时考虑一阶和二阶近似。

Tang, J., Qu, M., Wang, M., Zhang, M., Yan, J., & Mei, Q. (2015, May). Line: Large-scale information network embedding. In Proceedings of the 24th international conference on world wide web (pp. 1067-1077).







	GeomGCN

几何图神经网络

Pei H, Wei B, Chang K C C, et al. Geom-gcn: Geometric graph convolutional networks. arXiv preprint arXiv:2002.05287, 2020.







	DeepWalk

将随机游走(random walk)和Word2Vec两种算法相结合的图结构数据挖掘算法

Perozzi B, Al-Rfou R, Skiena S. Deepwalk: Online learning of social representations. In Proceedings of the 20th ACM SIGKDD international conference on Knowledge discovery and data mining. 2014: 701-710.







	Node2Vec

图随机游走，是一种综合考虑DFS邻域和BFS邻域的graph embedding方法

Grover A, Leskovec J. node2vec: Scalable feature learning for networks. In Proceedings of the 22nd ACM SIGKDD international conference on Knowledge discovery and data mining. 2016: 855-864.







	GAT

图注意力网络

Veličković P, Cucurull G, Casanova A, et al. Graph attention networks. arXiv preprint arXiv:1710.10903, 2017.















            

          

      

      

    

  

    
      
          
            
  
评估模块简介

考虑到不同任务的模型输出格式不同，该框架针对不同的任务实现了不同的评估器，支持多种主流评估方法。

下面给出不同任务支持的评估方法。







	任务名

	支持的评估指标





	交通轨迹预测

	TopK



	交通流量预测

	MAE、MSE、RMSE、MAPE、R2、EVAR



	交通速度预测

	MAE、MSE、RMSE、MAPE、R2、EVAR



	按需服务预测

	MAE、MSE、RMSE、MAPE、R2、EVAR



	OD矩阵预测

	MAE、MSE、RMSE、MAPE、R2、EVAR



	交通事故预测

	MAE、MSE、RMSE、MAPE、R2、EVAR、Precision, Recall, F1-Score, MAP, PCC



	路网匹配

	RMF、AN、AL



	到达时间估计

	MAE、MSE、RMSE、MAPE、R2、EVAR








	交通状态预测评估模块

	交通轨迹预测评估模块

	路网匹配评估模块

	到达时间估计评估模块









            

          

      

      

    

  

    
      
          
            
  
交通状态预测评估模块

我们实现了若干种评估损失函数，以使得同一任务下的不同的模型可以在同样的标准下进行比较。


评估指标

对于交通状态预测任务，本评估器实现了一系列评估指标：








	评估指标

	评估指标(英文)

	公式





	平均绝对误差

	MAE(Mean Absolute Error)

	
\[MAE=\frac{1}{n}\sum_{i=1}^n|\hat{y_{i}}-y_i|\]




	均方误差

	MSE(Mean Squared Error)

	
\[MSE=\frac{1}{n}\sum_{i=1}^n(\hat{y_{i}}-y_i)^2\]




	均方根误差

	RMSE(Rooted Mean Squared Error)

	
\[RMSE=\sqrt{\frac{1}{n}\sum_{i=1}^n(\hat{y_{i}}-y_i)^2}\]




	平均绝对百分比误差

	MAPE(Mean Absolute Percent Error)

	
\[MAPE=\frac{1}{n}\sum_{i=1}^n|\frac{\hat{y_{i}}-y_i}{y_i}|*100\%\]




	决定系数

	R2(Coefficient of Determination)

	
\[R^2=1-\frac{\sum_{i=1}^n(y_i-\hat{y_i})^2}{\sum_{i=1}^n(y_i-\bar{y})^2}\]




	可释方差值

	EVAR(Explained variance score)

	
\[EVAR =1-\frac{Var(y_i-\hat{y_i})}{Var(y_i)}\]







其中，真实值为\(y=\{y_1,y_2,...,y_n\}\)，预测值为\(\hat{y} = \{\hat{y_1}, \hat{y_2}, ..., \hat{y_n}\}\)，\(n\)为样本个数，均值\(\bar{y}=\frac{1}{n}\sum_{i=1}^ny_i\)，方差\(Var(y_i)=\frac{1}{n}\sum_{i=1}^n(y_{i}-\bar{y})^2\)。




评估设置

下面是评估器所涉及到的一系列参数：

位置：libcity/config/evaluator/TrafficStateEvaluator.json


	metrics：指定评价指标数组，评估类的allowed_metrics表示该任务可以接受的指标类型，不能超出此范围。


	mode：评估模式，状态预测一般是多个时间步的预测，若设置为average表示计算前n个时间步平均的结果，设置成single则计算单独第n个时间步的评估结果。目前的评估函数会返回所有时间步的结果。默认average。例如，总时间步长为3，则average模式返回[前1个时间步平均的loss，前2个时间步平均的loss，前3个步平均的loss]，single模式返回[第1个时间步的loss，第2个时间步的loss，第3个时间步的loss]。










            

          

      

      

    

  

    
      
          
            
  
交通轨迹预测评估模块


评估指标

对于轨迹下一跳预测任务，本评估器实现了一系列基于 TopK 的评估指标。

评估指标公式符号表







	符号

	含义





	\(N\)

	测试集的大小



	\(i\)

	第 \(i\) 条测试数据



	\(K\)

	取置信度前 \(K\) 个预测输出进行评估



	\(T(i)\)

	第 \(i\) 条测试数据中的真实下一跳位置



	\(R(i)\)

	模型对于第 \(i\) 条测试数据预测结果中置信度前 \(K\) 的位置集合



	\(Hit(i)\)

	第 \(i\) 条测试数据中预测命中的位置集合，即 \(T(i) \cap R(i)\)



	\(Rank(i)\)

	第 \(i\) 条测试数据中的 \(T(i)\) 在 \(R(i)\) 中的排名



	\(|*|\)

	集合的取模运算符






使用上述符号，TopK 评估指标的计算公式为：







	指标

	公式





	精准率

	
\[Precision@K=\frac{\sum_{i=1}^{N}|\operatorname{Hit}(i)|}{N \times K}\]




	召回率

	
\[Recall@K=\frac{\sum_{i=1}^{N}|\operatorname{Hit}(i)|}{N}\]




	F1 分数

	
\[F1@K=\frac{2 \times \text { Precision@ } \times \text { Recall@ } K}{\text { Precision } @+\text { Recall@ } K}\]




	平均倒数排名

	
\[MRR@K=\frac{1}{N} \sum_{i=1}^{N} \frac{1}{\operatorname{Rank}(i)}\]




	归一化折损累计增益

	
\[NDCG@K=\frac{1}{N} \sum_{i=1}^{N} \frac{1}{\log _{2}(\operatorname{rank}(i)+1)}\]







可以通过在用户自定义 Config 文件中加入 metrics 与 topk 两个参数，来控制本评估器使用哪些评估方法。




评估设置

下面是评估器所涉及到的一系列参数：

位置：libcity/config/evaluator/TrajLocPredEvaluator.json


	metrics (list of string): 默认值为 ["Recall"]。可选参数为 ["Precision", "Recall", "F1", "MRR", "MAP", "NDCG"]。


	topk (int): 默认值为 1。










            

          

      

      

    

  

    
      
          
            
  
路网匹配评估模块

我们已经实现了几个评估功能，以便在同一任务下的不同模型可以在同一标准下进行比较。


评价指标

对于路网匹配的任务，本评估器实现了一系列评估指标。








	评估指标

	评估指标(英文)

	公式





	道路错误匹配指数

	RMF(Route Mismatch Fraction)

	
\[RMF=(d_{-}+(d_+)/d_0)\]




	正确率（匹配数）

	AN(Accuracy in Number)

	
\[AN=\frac{\#Rc}{\#R}\]




	正确率（匹配长度）

	AL(Accuracy in Length)

	
\[AL=\frac{\sum len(Rc)}{\sum len(R)}\]







其中 \(d_-\) 表示错误减去的长度, \(d_+\) 表示错误增加的长度, \(Rc\) 表示正确匹配的道路, \(R\) 表示真实路径的所有道路. \(len(·)\) 表示·的长度.




评估设置

下面是评估器所涉及到的一系列参数：

位置： libcity/config/evaluator/MapMatchingEvaluator.json


	metrics: 指定评价指标数组，评估类的allowed_metrics表示该任务可以接受的指标类型，不能超出此范围。










            

          

      

      

    

  

    
      
          
            
  
到达时间估计评估模块

我们实现了若干种评估损失函数，以使得同一任务下的不同的模型可以在同样的标准下进行比较。


评估指标

对于到达时间估计任务，本评估器实现了一系列评估指标：








	评估指标

	评估指标(英文)

	公式





	平均绝对误差

	MAE(Mean Absolute Error)

	
\[MAE=\frac{1}{n}\sum_{i=1}^n|\hat{y_{i}}-y_i|\]




	均方误差

	MSE(Mean Squared Error)

	
\[MSE=\frac{1}{n}\sum_{i=1}^n(\hat{y_{i}}-y_i)^2\]




	均方根误差

	RMSE(Rooted Mean Squared Error)

	
\[RMSE=\sqrt{\frac{1}{n}\sum_{i=1}^n(\hat{y_{i}}-y_i)^2}\]




	平均绝对百分比误差

	MAPE(Mean Absolute Percent Error)

	
\[MAPE=\frac{1}{n}\sum_{i=1}^n|\frac{\hat{y_{i}}-y_i}{y_i}|*100\%\]




	决定系数

	R2(Coefficient of Determination)

	
\[R^2=1-\frac{\sum_{i=1}^n(y_i-\hat{y_i})^2}{\sum_{i=1}^n(y_i-\bar{y})^2}\]




	可释方差值

	EVAR(Explained variance score)

	
\[EVAR =1-\frac{Var(y_i-\hat{y_i})}{Var(y_i)}\]







其中，真实值为\(y=\{y_1,y_2,...,y_n\}\)，预测值为\(\hat{y} = \{\hat{y_1}, \hat{y_2}, ..., \hat{y_n}\}\)，\(n\)为样本个数，均值\(\bar{y}=\frac{1}{n}\sum_{i=1}^ny_i\)，方差\(Var(y_i)=\frac{1}{n}\sum_{i=1}^n(y_{i}-\bar{y})^2\)。




评估设置

下面是评估器所涉及到的一系列参数：

位置：libcity/config/evaluator/ETAEvaluator.json


	metrics：指定评价指标数组，评估类的allowed_metrics表示该任务可以接受的指标类型，不能超出此范围。










            

          

      

      

    

  

    
      
          
            
  
执行模块简介

我们为每个任务提供一个标准的调度器（执行器），负责模型的训练、验证和评估，用户可以通过修改执行器的参数设置来调整训练的效果。

如果您的模型对现有的标准执行器不满意，您还可以为其设计一个新的执行器，详情请参考 自定义Executor。



	交通状态预测调度模块

	交通轨迹预测调度模块

	路网匹配调度模块

	到达时间估计调度模块









            

          

      

      

    

  

    
      
          
            
  
交通状态预测调度模块

本调度器类主要负责完成所有交通状态预测（交通速度、流量、需求量）模型的训练和评估过程。


调度模块参数

下面主要介绍此调度器类所能够接收的参数：


	max_epoch：训练总轮数，初值由模型设定。


	epoch：起始训练的轮数，如果大于0，会先从./libcity/cache/model_cache加载该epoch的模型（缓存文件名为[模型名_数据集名_epoch+轮数.tar]），然后继续完成接下来的训练或评估。


	learner：优化器optimizer [https://pytorch.org/docs/stable/optim.html#module-torch.optim]的类别（字符串），目前支持adam、sgd、adagrad、rmsprop、sparse_adam，默认’adam’。


	learning_rate：optimizer的参数，学习率，默认0.01。


	weight_decay：optimizer的参数，默认0.0。


	lr_epsilon：optimizer的参数，默认1e-8。


	lr_beta1： optimizer的参数，默认0.9。


	lr_beta2： optimizer的参数，默认0.999。


	lr_alpha： optimizer的参数，默认0.99。


	lr_momentum： optimizer的参数，默认0。






	lr_decay：是否是用lr_scheduler [https://pytorch.org/docs/stable/optim.html#how-to-adjust-learning-rate]，默认False。


	lr_scheduler：lr_scheduler [https://pytorch.org/docs/stable/optim.html#how-to-adjust-learning-rate]的类别，目前支持MultiStepLR、StepLR、ExponentialLR、CosineAnnealingLR、LambdaLR以及ReduceLROnPlateau。


	lr_decay_ratio：MultiStepLR、StepLR、ExponentialLR、ReduceLROnPlateau的参数。


	steps：MultiStepLR的参数。


	step_size：StepLR的参数。


	lr_lambda：LambdaLR的参数【此参数需要指定为一个函数，目前基于json的配置文件不支持】。


	lr_T_max：CosineAnnealingLR的参数。


	lr_eta_min：CosineAnnealingLR的参数。


	lr_patience： ReduceLROnPlateau的参数。


	lr_threshold：ReduceLROnPlateau的参数。










	clip_grad_norm：是否是用clip_grad_norm_ [https://pytorch.org/docs/stable/generated/torch.nn.utils.clip_grad_norm_.html]，默认False（torch.nn.utils.clip_grad_norm_）。


	max_grad_norm：clip_grad_norm_ [https://pytorch.org/docs/stable/generated/torch.nn.utils.clip_grad_norm_.html]的参数。






	use_early_stop：是否是用早停机制，默认False。


	patience：早停机制的轮数，每当验证集误差>最小验证误差，则累计1，反之则清0从头累计，累计到patience次就结束训练。






	train_loss： 训练时使用的损失函数（字符串）。目前支持mae、mape、mse、rmse、masked_mae、masked_mape、masked_mse、masked_rmse、r2、evar。


	log_level：log的级别设置，默认为INFO，超过INFO级别的log都将被输出，具体参考第三方库logging。


	log_every：训练过程中用log记录过程的频次。






	saved_model：是否保存训练过程中的model，默认True。


	gpu：是否是用gpu训练，默认True。


	gpu_id：指定使用的gpu的id，默认0。


	device*：不能从外部指定，由参数gpu和gpu_id共同确定，在模型的代码中，使用config['device']即可取得，不需要使用参数gpu和gpu_id。














            

          

      

      

    

  

    
      
          
            
  
交通轨迹预测调度模块


调度模块参数


	gpu：是否是用gpu训练，默认True。


	gpu_id：指定使用的gpu的id，默认0。


	learning_rate: 学习率，默认0.0005。


	L2: torch优化器的L2范数，默认0.00001。


	max_epoch: 训练最大轮数，默认1。


	lr_step: torch学习率下降的轮数，即经过lr_step轮后还没改进时则下降学习率，默认2。


	lr_decay: torch每次学习率下降的比例，默认0.1。


	clip: 梯度裁剪中，梯度的最大范数，默认5.0。


	schedule_threshold: torch scheduler的门限值，默认0.001。


	verbose: 输出结果前的训练次数，默认10。










            

          

      

      

    

  

    
      
          
            
  
路网匹配调度模块

本调度器类主要负责完成所有路网匹配模型的执行和评估过程。





            

          

      

      

    

  

    
      
          
            
  
到达时间估计调度模块

本调度器类主要负责完成所有到达时间估计模型的训练和评估过程。


调度模块参数

下面主要介绍此调度器类所能够接收的参数：


	max_epoch：训练总轮数，初值由模型设定。


	epoch：起始训练的轮数，如果大于0，会先从./libcity/cache/model_cache加载该epoch的模型（缓存文件名为[模型名_数据集名_epoch+轮数.tar]），然后继续完成接下来的训练或评估。


	learner：优化器optimizer [https://pytorch.org/docs/stable/optim.html#module-torch.optim]的类别（字符串），目前支持adam、sgd、adagrad、rmsprop、sparse_adam，默认’adam’。


	learning_rate：optimizer的参数，学习率，默认0.01。


	weight_decay：optimizer的参数，默认0.0。


	lr_epsilon：optimizer的参数，默认1e-8。


	lr_beta1： optimizer的参数，默认0.9。


	lr_beta2： optimizer的参数，默认0.999。


	lr_alpha： optimizer的参数，默认0.99。


	lr_momentum： optimizer的参数，默认0。






	lr_decay：是否是用lr_scheduler [https://pytorch.org/docs/stable/optim.html#how-to-adjust-learning-rate]，默认False。


	lr_scheduler：lr_scheduler [https://pytorch.org/docs/stable/optim.html#how-to-adjust-learning-rate]的类别，目前支持MultiStepLR、StepLR、ExponentialLR、CosineAnnealingLR、LambdaLR以及ReduceLROnPlateau。


	lr_decay_ratio：MultiStepLR、StepLR、ExponentialLR、ReduceLROnPlateau的参数。


	steps：MultiStepLR的参数。


	step_size：StepLR的参数。


	lr_lambda：LambdaLR的参数【此参数需要指定为一个函数，目前基于json的配置文件不支持】。


	lr_T_max：CosineAnnealingLR的参数。


	lr_eta_min：CosineAnnealingLR的参数。


	lr_patience： ReduceLROnPlateau的参数。


	lr_threshold：ReduceLROnPlateau的参数。










	clip_grad_norm：是否是用clip_grad_norm_ [https://pytorch.org/docs/stable/generated/torch.nn.utils.clip_grad_norm_.html]，默认False（torch.nn.utils.clip_grad_norm_）。


	max_grad_norm：clip_grad_norm_ [https://pytorch.org/docs/stable/generated/torch.nn.utils.clip_grad_norm_.html]的参数。






	use_early_stop：是否是用早停机制，默认False。


	patience：早停机制的轮数，每当验证集误差>最小验证误差，则累计1，反之则清0从头累计，累计到patience次就结束训练。






	train_loss： 训练时使用的损失函数（字符串）。目前支持mae、mape、mse、rmse、masked_mae、masked_mape、masked_mse、masked_rmse、r2、evar。


	log_level：log的级别设置，默认为INFO，超过INFO级别的log都将被输出，具体参考第三方库logging。


	log_every：训练过程中用log记录过程的频次。






	saved_model：是否保存训练过程中的model，默认True。


	gpu：是否是用gpu训练，默认True。


	gpu_id：指定使用的gpu的id，默认0。


	device*：不能从外部指定，由参数gpu和gpu_id共同确定，在模型的代码中，使用config['device']即可取得，不需要使用参数gpu和gpu_id。














            

          

      

      

    

  

    
      
          
            
  
使用示例

本文档介绍了如何使用libcity中的各种特性，比如如何训练不同的模型，如何使用不同的数据集，以及如何完成整个过程中各个组件的调用。



	使用 run_model

	标准赛道

	参数调整

	使用 logger









            

          

      

      

    

  

    
      
          
            
  
使用 run_model

框架的根目录中提供了用于训练和评估单个模型的脚本run_model.py ，并提供了一系列命令行参数，允许用户调整运行参数配置。

运行run_model.py时，必须指定以下三个参数，即task、dataset和model。也就是:

python run_model.py --task=[task_name] --model=[model_name] --dataset=[dataset_name]





此外，该脚本支持输入以下命令行参数来调整流水线的参数设置。

支持参数:


	task：要执行的任务的名称，包括traffic_state_pred，traj_loc_pred，eta，map_matching，road_representation。默认为 traffic_state_pred。


	model：要执行的模型的名称。默认为 GRU。(支持的模型)


	dataset：要执行的数据集。默认为 METR_LA。（支持的数据集）


	config_file：用户定义配置文件的名称。默认为 None。(查看更多)


	saved_model：是否保存训练好的模型。默认为 True。


	train：如果模型已经过预训练，是否对模型进行再训练。默认为 True。


	batch_size：训练和评估的批次大小。


	train_rate：训练集占总数据集的比例。(划分顺序为训练集、验证集、测试集)


	eval_rate：验证集的比例。


	learning_rate：学习率。默认值因模型而异。


	max_epoch：最大训练轮次。默认值因模型而异。


	gpu：是否使用 GPU. 默认为 True。


	gpu_id：所使用GPU的id。默认为0。








            

          

      

      

    

  

    
      
          
            
  
标准赛道

在交通大数据领域，长期存在数据集评价标准不一致，评估指标不一致和数据集预处理过程不一致等现象，导致了不同模型的可比性较差。因此，为了解决上述问题，本项目为每个任务实现了一套标准的pipeline(track)。

在标准赛道上，项目提供的原始数据集，标准数据模块(Data module)和标准评估模块(Evaluator module)通过使用相同的数据输入与评估指标来限制不同的模型，以提高评估结果的可比性。

不同任务的标准数据输入格式和评估输入格式解释如下：


交通状态预测

根据交通数据空间结构的不同，交通状态数据一般可以用以下格式的张量表示：


	一个形如(N,T,F)的三维tensor， T是时间长度 ， F 是特征维度， N 传感器数量。


	一个形如为(T,F,I,J)的四维tensor， T是时间长度 ， F 是特征维度，  I,J表示网格数据的行和列索引。


	一个形如(T,F,S,T)的四维tensor， T是时间长度 ， F 是特征维度，  S,T 表示od数据的出发地id和目的地id。


	一个形如(T,F,SI,SJ,TI,TJ)的六维tensor， T是时间长度 ，F 是特征维度，SI,SJ,TI,TJ 表示grid-od数据出发地和目的地的行索引和列索引。




标准数据输入格式类字典的Batch对象实例，对象的key名如下：


	X：模型输入的多维度tensor，shape = (batch_size, T_in, space_dim, feature_dim)， 每个维度表示batch中的样本总数，输入时间窗口的宽度，空间维度和数据特征维度。尤其是，空间维度可以是如上所述的N or I, J or S, T or SI, SJ, TI, TJ 。


	y：模型期望输出的多维度tensor，shape = (batch_size, T_out, space_dim, feature_dim), 每个维度表示batch中的样本总数，输出时间窗口的宽度，空间维度和数据特征维度。在这些中，空间维度可以是如上所述的N or I, J or S, T or SI, SJ, TI, TJ 。


	X_ext： 可选的外部数据， shape = (batch_size, T_in, ext_dim)，每个维度表示batch中的样本总数，输入时间窗口的宽度，空间维度和外部数据特征维度。尤其是，一些模型可能直接将X_ext合并入X作为模型的输入。


	y_ext：可选的外部数据O，shape = (batch_size, T_out, ext_dim)，每个维度表示batch中的样本总数，输出时间窗口的宽度，空间维度和外部数据特征维度。




标准评价输入格式是一个字典对象，并且这个字典有下列key名：


	y_true：真实值，格式与输入的y相同。


	y_pred：预测值，格式与输入的y相同。







轨迹位置预测

标准数据输入格式是类字典的Batch对象实例。该对象的key名如下：


	history_loc：历史轨迹位置信息，shape = (batch_size, history_len)，history_len 是历史轨迹的长度。


	history_tim：历史轨迹时间信息，shape = (batch_size, history_len)。


	current_loc：当前轨迹位置信息，shape = (batch_size, current_len)，current_len 是当前轨迹长度。


	current_tim：当前轨迹时间信息，shape = (batch_size, current_len)。


	uid：每个轨迹的用户的id，shape = (batch_size)。


	target：期望下一跳的位置，shape = (batch_size) 。




标准评价输入格式是类字典对象，字典的key名如下：


	uid： 每个轨迹使用者的id， shape = (batch_size)。


	loc_true：预期下一跳的位置， shape = (batch_size)。


	loc_pred：模型预测输出，shape = (batch_size, output_dim)。







路网匹配

标准的数据输入格式是一个字典。这个对象的key名如下：


	trajectory：trajectory的格式可以写作{"usr_id":{"traj_id":{numpy.ndarray}}}。也就是说，trajectory的key是usr_id。每一个 usr_id 对应一个key为traj_id的字典。每个traj_id对应一个numpy.ndarray，表示从连续运动的对象上采样得到的按时间顺序排列的空间点序列，其列名为columns=(index,longitude,latitude,time)或者columns=(index,longitude,latitude)。轨迹的长度记为num_sample。


	rd_nwk： 一个具有类型networkx.classes.digraph.DiGraph的路网数据。


	route：route的格式可以写作{"usr_id":{"traj_id":{numpy.ndarray}}}。这和trajectory类似。route的value是一个由geo_id组成的numpy.ndarray 对象，shape=(num_road,)，代表真实路径。 num_road是真实路径的长度。




标准的评价输入格式是一个字典。这个对象的key名如下：


	result：result的格式几乎和route的格式相同。result的值是一个由geo_id 组成的 numpy.ndarray对象， shape=(num_sample,)，代表匹配的结果。num_sample是轨迹数据中GPS采样点的数量。


	route：见标准的数据输入格式中的描述。


	rd_nwk：见标准的数据输入格式中的描述。







到达时间估计

标准数据输入格式是类字典的Batch对象实例。该对象的key名如下：


	current_loc/(current_longi,current_lati)：轨迹位置信息，shape = (batch_size, traj_len)，traj_len 是轨迹的长度。


	uid：每个轨迹的用户的id，shape = (batch_size)。


	timeid(weekid)：轨迹开始的时间信息，shape = (batch_size)。


	dist：轨迹总长度，shape = (batch_size)。


	其他信息，例如current_dis（从起点到当前位置的距离，shape = (batch_size, traj_len)）、current_state（是否载客，shape = (batch_size, traj_len)）等。（可选的）




标准评价输入格式是一个字典对象，并且这个字典有下列key名：


	y_true：起点到终点的真实时间，shape = (batch_size)。


	y_pred：起点到终点的预测时间，shape = (batch_size)。










            

          

      

      

    

  

    
      
          
            
  
参数调整

与训练和评估模型相似，LibCity向研究者提供了一个脚本hyper_tune.py来自动搜索超参数。这个脚本是基于第三方开源库Ray Tune [https://docs.ray.io/en/master/tune/index.html]的实现。

与run_model.py相同，hyper_tune.py也提供了一系列命令行参数，允许使用者来调整实验配置。除了run_model.py提供的命令行指令参数，hyper_tune.py也支持了下列独有参数。


	space_file：指定超参数搜索空间的配置文件，默认为None。


	scheduler：将在ray.tune.run中使用的试验调度器， 默认值为FIFO，目前，LibCity 支持FIFO， ASHA，MedianStoppingRule。（试验是从搜索空间中采样一次接着进行训练和评估。）


	search_alg：将被用在ray.tune.run的搜索算法，默认值为BasicSearch。目前， LibCity支持BasicSearch，BayesOptSearch，HyperOpt。 LibCity 将使用损失函数作为搜索指标。


	num_samples：从超参数空间的取样次数，默认值为5。


	max_concurrent：同时运行试验的最大数，默认值为1。


	cpu_per_trial：每次试验所分配的cpu数量，默认值为1。


	gpu_per_trial：每次试验所分配的gpu数量，默认值为1。

task, model, dataset, space_file 这三个参数必须在命令行中指定。例如，你可以按照下方格式运行超参数调整：

python hyper_tune.py --task [task_name] --model=[model_name] --dataset=[dataset_name] --space_file=[file_name]










空间文件

空间文件应该使用JSON文件格式储存。空间文件的内容是一个字典，其键为参数名，其值为空间描述变量。

空间描述变量由空间类型和该类型对应的约束参数组成。支持的空间类型及其对应的约束参数如下：


	uniform：取样空间是均匀分布的实数空间。


	lower： 均匀分布的下限。


	upper：均匀分布的上限。






	randn：取样空间是正态分布的实数空间。


	mean： 正态分布的数学期望。


	sd： 正态分布的标准差。






	randint：取样空间是均匀分布的整数空间。


	lower： 均匀分布的下限(inclusive)。


	upper： 均匀分布的上限 (exclusive)。






	choice： 搜索空间是一组离散的分类变量的集合，超参数将从集合中随机选择。


	list： 离散的分类变量的集合。






	grid_search： 搜索空间是离散的分类变量。参数选择将采取网格搜索的方法，遍历所有可能的组合。


	list: 离散的分类变量的集合。








一个空间文件的例子如下：

{
  "beta": {
    "type": "uniform",
    "lower": 0.1,
    "upper": 10.0
  },
  "learning_rate": {
    "type": "choice",
    "list": [0.01, 0.005, 0.001]
  }
}











            

          

      

      

    

  

    
      
          
            
  
使用 logger

本文档用于介绍如何在LibCity中使用统一的Logger来输出必要的辅助信息。该logger能同时向标准输出和日志文件中输出信息。

在入口文件test_model.py中，首先调用utils.utils.get_logger()实例化Logger对象。

from libcity.utils import get_logger
logger = get_logger(config)





可以在想要用到Logger的文件中这样使用：

from logging import getLogger
from libcity.model.abstract_model import AbstractModel

class NewModel(AbstractModel):
    def __init__(self, config, data_feature):
        self._logger = getLogger()
        
    def forward(self, batch):
        self._logger.info("hahhh")









            

          

      

      

    

  

    
      
          
            
  
代码风格

每个主流开源项目都有其自己的风格指南：关于如何为该项目编写代码的一组约定。当所有代码都采用统一的风格时，更加容易理解大型代码库。

我们的代码风格基本遵循了 Google Python Style Guide [https://google.github.io/styleguide/pyguide.html]（Chinese version [https://zh-google-styleguide.readthedocs.io/en/latest/google-python-styleguide/contents/]）。为了更好的管理各合作开发者提交的代码质量，这个项目使用python lint工具flake8 [https://flake8.pycqa.org/en/latest/]来查找潜在的bug和源代码中的风格问题。


使用Flake8

除了使用flake8，项目也使用了pep8-naming [https://github.com/PyCQA/pep8-naming]，一种flake8的插件来检查代码命名风格，请根据requirements.txt安装flake8和pep8-naming库。

在安装了flake8后，我们建议您将flake8集成到Git pre-commit hook中使用。例如，您可以运行下列指令：

$ flake8 --install-hook git
$ git config --bool flake8.strict true





现在，每当您git commit时，flake8都将自动检查您commit的代码风格和并防止您submit错误代码。




项目Flake8配置

虽然这个项目基本遵循了Google Python Style Guide [https://google.github.io/styleguide/pyguide.html]，但我们已经针对一些不合适的规范做出了某些修改。我们做的修改将被详细记录，请见下方。


	max-line-length：我们将最大行长度从80个字符更改为120个字符。










            

          

      

      

    

  

    
      
          
            
  
自定义Dataset

对于一个新的模型，如果没有合适的已实现数据集供使用，则需要设计一个新的数据集。本文档用于介绍如何在LibCity中开发一个新的数据集。


创建新的Dataset类

首先，我们创建的数据集应该继承自AbstractDataset或它的子类。

例如，若想为交通状态预测任务开发一个名为NewDataset的数据集，需要将代码写入libcity/data/dataset/目录下的newdataset.py文件中。

在如下代码中，我们的NewDataset继承了AbstractDataset类的子类TrafficStatePointDataset。

from libcity.data.dataset import TrafficStatePointDataset

class NewDatasets(TrafficStatePointDataset):
    def __init__(self, config):
        super().__init__(config)
        pass





或者可以直接继承AbstractDataset 类，代码如下。

from libcity.data.dataset import AbstractDataset

class NewDatasets(AbstractDataset):
    def __init__(self, config):
        pass








重写对应方法

AbstractDataset中的函数get_data()被用来分割数据，并获取3个数据加载器train_dataloader、eval_dataloader和test_dataloader。若想要获取数据加载器，需要调用函数libcity.data.utils.generate_dataloader来从输入数据的列表中获取，其中生成的数据加载器包含Batch对象。

AbstractDataset中的函数get_data_feature()被用来返回一些数据集的特征，这些特征将被模型和执行器使用。

在AbstractDataset的子类中定义的其他接口将不在此描述。

如果没有合适的数据集类，那么你可以重写上面提到的相应接口。


样例 1

样例1用来演示如何直接继承AbstractDataset并重写函数get_data_feature()以返回我们想要的一些值。

from libcity.data.dataset import AbstractDataset

class NewDatasets(AbstractDataset):
    def __init__(self, config):
        pass
    
    def get_data_feature(self):
        return {"scaler": self.scaler, "adj_mx": self.adj_mx,
                "num_nodes": self.num_nodes, "feature_dim": self.feature_dim,
                "output_dim": self.output_dim}








样例 2

样例2用来演示如何继承AbstractDataset的子类并重写其中的一个方法（_load_rel）。

from libcity.data.dataset import TrafficStatePointDataset

class NewDatasets(TrafficStatePointDataset):
    def __init__(self, config):
        super().__init__(config)
        pass
    
    # We will rewrite this method which is used to calculate `self.adj_mx` based on the atmoic file `rel_file.rel`.
    def _load_rel(self):
        relfile = pd.read_csv(self.data_path + self.rel_file + '.rel')
        self.adj_mx = np.zeros((len(self.geo_ids), len(self.geo_ids)))
        self.adj_mx[:] = 1  # set all one








样例 3

样例3用来解释如何继承AbstractDataset的子类，并返回从原始数据文件转化而来的，含有不同键的Batch。具体来说，我们打算返回三个键值对，其中键包括：X，Y和Z。这只是一个例子，更多的细节，你可以参考TrafficStateCPTDataset，它有四个键的Batch。

from libcity.data.dataset import TrafficStateDataset

class NewDatasets(TrafficStateDataset):
    def __init__(self, config):
        super().__init__(config)
        # the origin code
        # self.feature_name = {'X': 'float', 'y': 'float'}
        # the modified code
        self.feature_name = {'X': 'float', 'Y': 'float', 'Z': 'int'}
        pass
    
    def get_data(self):
        # Load datset for the keys x,y,z, generate [x|y|z]_[train|val|test].
        # ... (implement it yourself)
        # Data normalization using self.scaler.
        # ... (implement it yourself)
        # Aggregate X, Y, Z into a list.
        # The i-th element in train_data(a list) is a tuple, consists of x_train[i], y_train[i] and z_train[i].
        train_data = list(zip(x_train, y_train, z_train))
        eval_data = list(zip(x_val, y_val, z_val))
        test_data = list(zip(x_test, y_test, z_test))
        # Get dataloader by libcity.data.utils.generate_dataloader.
        self.train_dataloader, self.eval_dataloader, self.test_dataloader = \
            generate_dataloader(train_data, eval_data, test_data, self.feature_name,
                                self.batch_size, self.num_workers)
        # Return the dataloader
        return self.train_dataloader, self.eval_dataloader, self.test_dataloader













            

          

      

      

    

  

    
      
          
            
  
自定义Model

本文档将介绍如何在LibCity中开发一个新模型。


创建新的Model类

首先，我们创建的新模型应该继承AbstractModel或AbstractTrafficStateModel。注意，对于交通状态预测任务，请继承 AbstractTrafficStateModel类，对于轨迹位置预测任务，请继承AbstractModel类。

这里我们以交通状态预测任务为例。如果想为交通速度预测任务开发一个名为NewModel的模型。

首先请在libcity/model/traffic_speed_prediction/目录下创建一个新的文件NewModel.py，并在该文件中写入以下代码。

from libcity.model.abstract_traffic_state_model import AbstractTrafficStateModel

class NewModel(AbstractTrafficStateModel):
    def __init__(self, config, data_feature):
        pass
    
    def predict(self, batch):
        pass
    
    def calculate_loss(self, batch):
        pass








实现__init__()

然后我们需要实现__init__()方法，__init__()用于根据数据特征和配置信息来定义模型结构。

__init__()的输入参数是config和data_feature，其中config包含各种配置信息，包括模型参数等，data_feature包含建立模型的数据集的特征。

这里我们以一个简单的LSTM交通预测模型为例。你可以像这样定义__init__()。

import torch
import torch.nn as nn
from logging import getLogger
from libcity.model.abstract_traffic_state_model import AbstractTrafficStateModel


class NewModel(AbstractTrafficStateModel):
    def __init__(self, config, data_feature):
        super().__init__(config, data_feature)
        # section 1: data_feature
        self._scaler = self.data_feature.get('scaler')
        self.num_nodes = self.data_feature.get('num_nodes', 1)
        self.feature_dim = self.data_feature.get('feature_dim', 1)
        self.output_dim = self.data_feature.get('output_dim', 1)
        self._logger = getLogger()
        # section 2: model config 
        self.input_window = config.get('input_window', 1)
        self.output_window = config.get('output_window', 1)
        self.device = config.get('device', torch.device('cpu'))
        self.hidden_size = config.get('hidden_size', 64)
        self.num_layers = config.get('num_layers', 1)
        self.dropout = config.get('dropout', 0)
        # section 3: model structure
        self.rnn = nn.LSTM(input_size=self.num_nodes * self.feature_dim, hidden_size=self.hidden_size,
                           num_layers=self.num_layers, dropout=self.dropout)
        self.fc = nn.Linear(self.hidden_size, self.num_nodes * self.output_dim)





在代码的第一部分，我们从data_feature中获取必要的参数，包括节点数（num_nodes）、数据输入尺寸（feature_dim）、输出尺寸（output_dim）和数据规范化对象（scaler），并初始化logger。

在代码的第二部分，我们从配置中获取必要的参数，包括隐藏层尺寸（hidden_size）、网络层数（num_layers）、输入时间长度（input_window）、输出时间长度（output_window），等等。

在代码的第三部分，我们定义了模型结构，包括一个LSTM层和一个全连接层。




实现predict()

然后我们定义predict()方法，用来获得模型的预测结果。predict()的输入参数是batch，它是一个Batch类的对象。

AbstractModel和AbstractTrafficStateModel两个抽象类都继承自torch.nn.Module类。如果你熟悉Pytorch框架，你会发现这个函数与torch.nn.Module中的forward()函数类似。在大多数情况下，你可以在这个函数里面直接调用forward()函数来获得模型的输出。

predict()函数可以在forward()函数计算的模型输出的基础上做一些额外的处理。例如，当forward()函数计算的是模型的单步预测结果，而你需要的是多步预测的结果时，可以使用predict()函数来实现。

例如，你可以这样定义predict()：

class NewModel(AbstractTrafficStateModel):
    def forward(self, batch):
        src = batch['X'].clone()
        src = src.permute(1, 0, 2, 3)
        batch_size = src.shape[1]
        src = src.reshape(self.input_window, batch_size, self.num_nodes * self.feature_dim)
        outputs = []
        for i in range(self.output_window):
            out, _ = self.rnn(src)
            out = self.fc(out[-1])
            out = out.reshape(batch_size, self.num_nodes, self.output_dim)
            outputs.append(out.clone())
            src = torch.cat((src[1:, :, :], out.reshape(
                batch_size, self.num_nodes * self.feature_dim).unsqueeze(0)), dim=0)
        outputs = torch.stack(outputs)
        return outputs.permute(1, 0, 2, 3)

    def predict(self, batch):
        return self.forward(batch)





可以看出，predict函数直接调用forward函数，而在forward函数中，我们定义了模型的计算过程。这个模型使用LSTM进行多次预测，并将每次预测的输出作为下一个输入。这里我们假设输入数据维度和输出数据维度相等，即feature_dim=output_dim。




实现calcualte_loss()

最后，我们定义了calculate_loss()方法，calculate_loss()用于计算预测结果与真实值之间的loss。

calculate_loss()的输入参数是batch，它是一个Batch类的对象。该方法返回一个用于反向传播的Torch.Tensor。

你可以自定义损失函数或者调用我们在libcity/model/loss.py文件中定义的损失函数。

例如，你可以像这样定义calcualte_loss()：

from libcity.model import loss

class NewModel(AbstractTrafficStateModel):
    def calculate_loss(self, batch):
        y_true = batch['y']
        y_predicted = self.predict(batch)
        y_true = self._scaler.inverse_transform(y_true[..., :self.output_dim])
        y_predicted = self._scaler.inverse_transform(y_predicted[..., :self.output_dim])
        return loss.masked_mae_torch(y_predicted, y_true, 0)





这里我们直接调用了loss.py中定义的loss.masked_mae_torch函数，其功能是计算 MAE 损失。

现在我们已经完成了对模型结构的定义，还剩下一些简单的配置。




导入模型

添加模型后，你需要修改你的模型所属的任务文件夹中的__init__.py文件。在上面的例子中，你需要修改的文件是libcity/model/traffic_speed_prediction/__init__.py。

请添加这样的代码：

from libcity.model.traffic_speed_prediction.NewModel import NewModel

__all__ = [
    "NewModel",
]








加入模型参数

最后，你需要修改一些相关的config文件。


	首先，你需要修改libcity/config/task_config.json，它用于设置每个任务所支持的模型和数据集，并指定模型所使用的基本参数（数据模块、执行模块、评估模块）。

例如，你可以添加如下代码，这意味着NewModel使用的数据模块类是TrafficStatePointDataset，执行模块类是TrafficStateExecutor，而评估模块类是TrafficStateEvaluator。





{
    "traffic_state_pred": {
        "allowed_model": ["NewModel"],
        "allowed_dataset": [""],
        "NewModel": {
            "dataset_class": "TrafficStatePointDataset",
            "executor": "TrafficStateExecutor",
            "evaluator": "TrafficStateEvaluator"
        }
    }
}






	其次，你需要在libcity/config/model/目录下添加一个文件来设置你的模型的默认参数。你也可以设置你想覆盖的其他模块的参数，因为模型模块的参数比其他模块有最高的优先级。

例如，你可以添加这个文件libcity/config/model/traffic_state_pred/NewModel.json并添加如下代码。在代码中，除了与模型结构有关的三个参数外，我们还定义了训练轮数（max_epoch）、优化器（learner）和学习率（learning_rate），以涵盖默认的执行配置。





{
  "hidden_size": 64,
  "num_layers": 1,
  "dropout": 0,

  "max_epoch": 100,
  "learner": "adam",
  "learning_rate": 0.001
}





注意：配置的文件名和allowed_model列表中的值必须与你添加的模型的类名相同。 就像上面的NewModel。

现在你已经学会了如何添加一个新的模型，尝试用以下命令来运行这个模型！

python run_model.py --task traffic_state_pred --model NewModel --dataset METR_LA











            

          

      

      

    

  

    
      
          
            
  
自定义Executor

本文档将介绍如何在LibCity中开发一个新的执行器。

当一个新添加的模型训练方法复杂，现有的执行器不能用于训练和评估，我们就需要开发一个新的执行器。


创建新的Executor类

首先，我们创建的执行器应该继承自AbstractExecutoror。

例如，如下代码可用于开发一个名为NewExecutor的交通状态预测执行器，代码被写入libcity/executor/目录下的newexecutor.py。

from libcity.executor.abstract_executor import AbstractExecutor

class NewExecutor(AbstractExecutor):
    def __init__(self, config, model):
        self.evaluator = get_evaluator(config)
        pass








重写对应的方法

用于训练模型的函数是train()，它将调用_train_epoch()来训练模型。

用来评估模型的函数是evaluate()，它将调用_valid_epoch()来评估该模型。

剩下的两个接口load_model()和save_model()分别用来加载和保存模型。

如果开发的模型需要更复杂的训练或评估方法，那么你可以重写上述接口。

from libcity.executor.abstract_executor import AbstractExecutor

class NewExecutor(AbstractExecutor):
    def __init__(self, config, model):
        self.evaluator = get_evaluator(config)
        pass

    def save_model(self, cache_name):
        pass

    def load_model(self, cache_name):
        pass

    def evaluate(self, test_dataloader):
        pass

    def train(self, train_dataloader, eval_dataloader):
        pass











            

          

      

      

    

  

    
      
          
            
  
安装和快速上手


安装LibCity


从源代码安装

LibCity目前可以从源代码安装。

请执行下列命令来获得源代码。

git clone https://github.com/LibCity/Bigscity-LibCity.git
cd Bigscity-LibCity








配置依赖

在获得了源代码后，我们可以配置环境。

我们的代码是基于Python 3.7版本和PyTorch 1.7.1版本。您可以点击这里 [https://pytorch.org/get-started/previous-versions/#v171]来了解如何安装PyTorch。例如，您的CUDA版本是10.2，您可以使用下列指令安装PyTorch。

Pip:

pip install torch==1.7.1 torchvision==0.8.2 torchaudio==0.7.2





Conda:

conda install pytorch==1.7.1 torchvision==0.8.2 torchaudio==0.7.2 cudatoolkit=10.2 -c pytorch





在安装PyTorch后，我们可以通过pip使用下列命令安装LibCity的所有依赖。

pip install -r requirements.txt





现在，我们就可以使用LibCity了，更多的细节可以看Quick Start一节。






快速上手


下载一个数据集

LibCity中使用的数据集是以一种统一的原子文件格式存储的。

为了直接在LibCity中使用原始数据集，我们已经将所有这些数据集转换成了原子文件的格式，并提供了转换工具 [https://github.com/LibCity/Bigscity-LibCity-Datasets]。

您可以直接下载我们处理好的数据集。数据集链接是百度网盘 [https://pan.baidu.com/s/1qEfcXBO-QwZfiT0G3IYMpQ]（提取码：1231）或Google Drive [https://drive.google.com/drive/folders/1g5v2Gq1tkOq8XO0HDCZ9nOTtRpB6-gPe?usp=sharing]。

在运行LibCity的模型前，请确保您至少下载了一个数据集，并把它放在了Bigscity-LibCity/raw_data/dataset_name/*目录下。

例如，如果您下载了METR_LA数据集，目录结构如下所示：


	Bigscity-LibCity/raw_data/METR_LA/METR_LA.geo


	Bigscity-LibCity/raw_data/METR_LA/METR_LA.rel


	Bigscity-LibCity/raw_data/METR_LA/METR_LA.dyna


	Bigscity-LibCity/raw_data/METR_LA/config.json







运行模型流水线

用于训练和评测一个模型的脚本run_model.py位于项目根目录中，它提供了一系列命令行参数，使用户可以调整运行参数配置。

当运行run_model.py时，您必须声明三个参数，分别是task、dataset和model。例如：

python run_model.py --task traffic_state_pred --model GRU --dataset METR_LA





这个脚本会在默认参数配置下，在METR_LA数据集上运行GRU模型，执行交通状态预测任务。

目前我们已经在 文档 发布了数据集、模型和任务之间的对应关系表格供用户参考。

此外，这个脚本还支持输入下面的这些命令行参数，用于调整流水线的参数设置。

支持的参数有：


	task：要执行的任务名，包括traffic_state_pred，traj_loc_pred，eta，map_matching，road_representation。默认为traffic_state_pred。


	model：要执行的模型名。默认为GRU。（支持的模型）


	dataset：要执行的数据集。默认为METR_LA。（支持的数据集）


	config_file：用户自定义的配置文件名。默认为None。（了解更多）


	saved_model：是否保存训练好的模型。默认为True。


	train：如果模型已经预训练过了，是否要重新训练模型。默认为True。


	batch_size：训练集和验证集的批次大小。


	train_rate：训练集在整个数据集中所占的比例。（划分的顺序是训练集、验证集、测试集）。


	eval_rate：验证集在整个数据集中所占的比例。


	learning_rate：学习率。不同的模型默认的学习率可能是不同的，请参考相关的配置文件了解更多细节。


	max_epoch：最大的训练轮数。默认值随模型变化而变化。


	gpu：是否使用GPU。默认为True。


	gpu_id：使用的GPU的ID。默认为0。












            

          

      

      

    

  

    
      
          
            
  
运行LibCity中已复现的模型

这里，我们将展示如何运行LibCity中一个已复现的模型。


下载数据集

LibCity提供了29个交通数据集，并在网站 [https://libcity.github.io/Bigscity-LibCity-Website/#/data]和文档上展示了其基本信息。为了格式化各种交通数据，我们设计并实现了6种原子文件格式，它们可以描述不同交通预测任务大部分的输入数据。更多细节可见文档的相关内容。

我们已经将处理好的数据集的原子文件上传至百度网盘 [https://pan.baidu.com/s/1qEfcXBO-QwZfiT0G3IYMpQ#list/path=%2F]（提取码：1231）和Google Drive [https://drive.google.com/drive/folders/1g5v2Gq1tkOq8XO0HDCZ9nOTtRpB6-gPe]，用户可以直接进行下载。

以METR_LA数据集为例，下载成功后，我们会得到一个名为METR_LA的文件夹。


如果您还没有安装LibCity，您可以在这里找到安装教程。




如果LibCity安装成功后，我们会得到一个名为Bigscity-LibCity的文件夹。我们需要在项目根目录下创建一个名为raw_data的文件夹，用来存放处理好的数据集原子文件。然后，我们需要将之前下载好的METR_LA文件夹移动到raw_data文件夹下。此时raw_data文件夹下有一个METR_LA文件夹，而在METR_LA文件夹下有4个原子文件。




设置参数

LibCity运行时的参数由三部分决定：命令行参数、用户自定义的参数配置文件、LibCity默认参数配置文件。其中，LibCity默认的参数配置文件包括数据模块、执行模块、评测模型、模型模块的参数配置文件。


参数优先级

命令行参数 > 用户自定义的参数 > 模型模块的默认参数 > 数据模块、执行模块、测评模块的默认参数




LibCity默认参数配置文件

LibCity对于数据模块、执行模块、测评模块、模型模块的默认参数文件分别位于以下四个目录中：


	libcity/config/data


	libcity/config/executor


	libcity/config/evaluator


	libcity/config/model




我们以GRU模型为例，来看看其在LibCity中的默认参数配置。首先打开libcity/config/task_config.json，该文件记录了不同的任务支持的模型和数据集，以及各个模型在LibCity中使用的数据集类、执行器、评测器。

{
    "traffic_state_pred": {
        "allowed_model": [
            ..., "GRU", ...
        ],
        "allowed_dataset": [
        	"METR_LA", ...    
        ],
        ...
        "GRU": {
            "dataset_class": "TrafficStatePointDataset",
            "executor": "TrafficStateExecutor",
            "evaluator": "TrafficStateEvaluator"
        },
        ...
    }
}





我们可以看到GRU采用的数据集类是TrafficStatePointDataset、执行器是TrafficStateExecutor、评测器是TrafficStateEvaluator。

因此，我们可以在libcity/config/data/TrafficStatePointDataset.json中看到数据模块的默认参数。

{
  "batch_size": 64,
  "cache_dataset": true,
  "num_workers": 0,
  "pad_with_last_sample": true,
  "train_rate": 0.7,
  "eval_rate": 0.1,
  "scaler": "none",
  "load_external": false,
  "normal_external": false,
  "ext_scaler": "none",
  "input_window": 12,
  "output_window": 12,
  "add_time_in_day": false,
  "add_day_in_week": false
}





执行模块的默认参数位于libcity/config/executor/TrafficStateExecutor.json。

{
  "gpu": true,
  "gpu_id": 0,
  "max_epoch": 100,
  "train_loss": "none",
  "epoch": 0,
  "learner": "adam",
  "learning_rate": 0.01,
  "weight_decay": 0,
  "lr_epsilon": 1e-8,
  ...
}





也可以在libcity/config/evaluator/TrafficStateEvaluator.json中看到评测模块的默认参数。

{
  "metrics": ["MAE", "MAPE", "MSE", "RMSE", "masked_MAE", "masked_MAPE", "masked_MSE", "masked_RMSE", "R2", "EVAR"],
  "mode": "single"
}





而模型模块的默认参数则位于libcity/config/model/traffic_state_pred/RNN.json中，它的优先级要高于其他三个模块的默认参数。以scalar参数为例，它在模型模块默认参数配置文件中的值是standard，在数据模块默认参数配置文件中的值是none，则scalar参数在LibCity中最终的默认值是standard。

{
  "hidden_size": 64,
  "num_layers": 1,
  "dropout": 0,
  "bidirectional": false,
  "teacher_forcing_ratio": 0,

  "scaler": "standard",
  "load_external": true,
  "normal_external": false,
  "ext_scaler": "none",
  "add_time_in_day": true,
  "add_day_in_week": false,
  ...
}








用户自定义的参数配置文件

LibCity允许用户使用自定义的参数配置文件，且其优先级高于默认参数配置文件，方便用户进行模型调试。用户自定义的参数配置文件需要满足以下要求：


	用户自定义的参数配置文件必须是一个JSON文件；


	JSON文件应该存储一个字典，它的key应该是参数名，value是要设定的参数值；


	文件应该放在项目的根目录下，并在用命令行执行时以--config_file参数的形式传递进去。




例如，我们可以在根目录下创建一个GRU_METR_LA.json文件，内容如下：

{
    "learner": "sgd"
}








命令行参数

项目根目录中的run_model.py是LibCity提供给用户进行模型训练和测评的脚本，它也支持以命令行参数的形式供用户来调整运行时的参数。

当我们运行run_model.py时，必须要声明三个参数是task、dataset和model，分别表示要执行的任务、使用的数据集和使用的模型。例如，如果我们想要在METR_LA数据集上用DCRNN模型执行交通状态预测任务，就应该执行如下的命令：

python run_model.py --task traffic_state_pred --dataset METR_LA --model GRU





用户也可以使用-h获取帮助信息：






运行模型

如果您已经下载并放置好了数据集，那么只需要一行指令，这个模型就可以运行起来了。

python run_model.py --task traffic_state_pred --dataset METR_LA --model GRU





如果您想通过命令行和自定义参数配置文件传递参数，您可以运行如下指令：

python run_model.py --task traffic_state_pred --dataset METR_LA --model GRU --learning_rate 0.02 --config_file GRU_METR_LA





在运行的过程中，记录模块会输出运行信息。

首先，记录模块提示模型运行的记录会保存在libcity/log文件夹下的相应文件中，并开始模型训练的流水线。

[image: ../_images/run_model1.png]

然后，执行模块会加载原子文件，创建数据集，划分训练集、验证集、测试集，并将划分好的数据集保存在libcity/cache/dataset_cache下。下次在相同参数的数据集上运行模型时，不需要重新进行数据预处理操作。

[image: ../_images/run_model2.png]

记录模块还会输出模型的结构和参数量、优化器和学习率调整机制。我们可以发现，优化器已经变成了我们在自定义配置文件GRU_METR_LA.json中设置的sgd。

[image: ../_images/run_model3.png]

接下来，执行模块就开始训练模型了。结束一个epoch的训练，记录模块会输出模型在训练集和验证集上的误差、学习率、训练时间。我们可以发现，学习率已经变成了我们通过命令行传递进去的0.02。

[image: ../_images/run_model4.png]

最终，模型训练结束后，执行模块会在测试集上评测模型的性能，并将训练好的模型和评测结果分别保存在libcity/cache/model_cache/和libcity/cache/evaluate_cache/下。







            

          

      

      

    

  

    
      
          
            
  
在LibCity中添加新模型

本文档将介绍如何在LibCity中开发一个新模型。


创建新的Model类

首先，我们创建的新模型应该继承AbstractModel或AbstractTrafficStateModel。注意，对于交通状态预测任务，请继承 AbstractTrafficStateModel类，对于轨迹位置预测任务，请继承AbstractModel类。

这里我们以交通状态预测任务为例。如果想为交通速度预测任务开发一个名为NewModel的模型。

首先请在libcity/model/traffic_speed_prediction/目录下创建一个新的文件NewModel.py，并在该文件中写入以下代码。

from libcity.model.abstract_traffic_state_model import AbstractTrafficStateModel

class NewModel(AbstractTrafficStateModel):
    def __init__(self, config, data_feature):
        pass
    
    def predict(self, batch):
        pass
    
    def calculate_loss(self, batch):
        pass








实现__init__()

然后我们需要实现__init__()方法，__init__()用于根据数据特征和配置信息来定义模型结构。

__init__()的输入参数是config和data_feature，其中config包含各种配置信息，包括模型参数等，data_feature包含建立模型的数据集的特征。

这里我们以一个简单的LSTM交通预测模型为例。你可以像这样定义__init__()。

import torch
import torch.nn as nn
from logging import getLogger
from libcity.model.abstract_traffic_state_model import AbstractTrafficStateModel


class NewModel(AbstractTrafficStateModel):
    def __init__(self, config, data_feature):
        super().__init__(config, data_feature)
        # section 1: data_feature
        self._scaler = self.data_feature.get('scaler')
        self.num_nodes = self.data_feature.get('num_nodes', 1)
        self.feature_dim = self.data_feature.get('feature_dim', 1)
        self.output_dim = self.data_feature.get('output_dim', 1)
        self._logger = getLogger()
        # section 2: model config 
        self.input_window = config.get('input_window', 1)
        self.output_window = config.get('output_window', 1)
        self.device = config.get('device', torch.device('cpu'))
        self.hidden_size = config.get('hidden_size', 64)
        self.num_layers = config.get('num_layers', 1)
        self.dropout = config.get('dropout', 0)
        # section 3: model structure
        self.rnn = nn.LSTM(input_size=self.num_nodes * self.feature_dim, hidden_size=self.hidden_size,
                           num_layers=self.num_layers, dropout=self.dropout)
        self.fc = nn.Linear(self.hidden_size, self.num_nodes * self.output_dim)





在代码的第一部分，我们从data_feature中获取必要的参数，包括节点数（num_nodes）、数据输入尺寸（feature_dim）、输出尺寸（output_dim）和数据规范化对象（scaler），并初始化logger。

在代码的第二部分，我们从配置中获取必要的参数，包括隐藏层尺寸（hidden_size）、网络层数（num_layers）、输入时间长度（input_window）、输出时间长度（output_window），等等。

在代码的第三部分，我们定义了模型结构，包括一个LSTM层和一个全连接层。




实现predict()

然后我们定义predict()方法，用来获得模型的预测结果。predict()的输入参数是batch，它是一个Batch类的对象。

AbstractModel和AbstractTrafficStateModel两个抽象类都继承自torch.nn.Module类。如果你熟悉Pytorch框架，你会发现这个函数与torch.nn.Module中的forward()函数类似。在大多数情况下，你可以在这个函数里面直接调用forward()函数来获得模型的输出。

predict()函数可以在forward()函数计算的模型输出的基础上做一些额外的处理。例如，当forward()函数计算的是模型的单步预测结果，而你需要的是多步预测的结果时，可以使用predict()函数来实现。

例如，你可以这样定义predict()：

class NewModel(AbstractTrafficStateModel):
    def forward(self, batch):
        src = batch['X'].clone()
        src = src.permute(1, 0, 2, 3)
        batch_size = src.shape[1]
        src = src.reshape(self.input_window, batch_size, self.num_nodes * self.feature_dim)
        outputs = []
        for i in range(self.output_window):
            out, _ = self.rnn(src)
            out = self.fc(out[-1])
            out = out.reshape(batch_size, self.num_nodes, self.output_dim)
            outputs.append(out.clone())
            src = torch.cat((src[1:, :, :], out.reshape(
                batch_size, self.num_nodes * self.feature_dim).unsqueeze(0)), dim=0)
        outputs = torch.stack(outputs)
        return outputs.permute(1, 0, 2, 3)

    def predict(self, batch):
        return self.forward(batch)





可以看出，predict函数直接调用forward函数，而在forward函数中，我们定义了模型的计算过程。这个模型使用LSTM进行多次预测，并将每次预测的输出作为下一个输入。这里我们假设输入数据维度和输出数据维度相等，即feature_dim=output_dim。




实现calcualte_loss()

最后，我们定义了calculate_loss()方法，calculate_loss()用于计算预测结果与真实值之间的loss。

calculate_loss()的输入参数是batch，它是一个Batch类的对象。该方法返回一个用于反向传播的Torch.Tensor。

你可以自定义损失函数或者调用我们在libcity/model/loss.py文件中定义的损失函数。

例如，你可以像这样定义calcualte_loss()：

from libcity.model import loss

class NewModel(AbstractTrafficStateModel):
    def calculate_loss(self, batch):
        y_true = batch['y']
        y_predicted = self.predict(batch)
        y_true = self._scaler.inverse_transform(y_true[..., :self.output_dim])
        y_predicted = self._scaler.inverse_transform(y_predicted[..., :self.output_dim])
        return loss.masked_mae_torch(y_predicted, y_true, 0)





这里我们直接调用了loss.py中定义的loss.masked_mae_torch函数，其功能是计算 MAE 损失。

现在我们已经完成了对模型结构的定义，还剩下一些简单的配置。




导入模型

添加模型后，你需要修改你的模型所属的任务文件夹中的__init__.py文件。在上面的例子中，你需要修改的文件是libcity/model/traffic_speed_prediction/__init__.py。

请添加这样的代码：

from libcity.model.traffic_speed_prediction.NewModel import NewModel

__all__ = [
    "NewModel",
]








加入模型参数

最后，你需要修改一些相关的config文件。


	首先，你需要修改libcity/config/task_config.json，它用于设置每个任务所支持的模型和数据集，并指定模型所使用的基本参数（数据模块、执行模块、评估模块）。

例如，你可以添加如下代码，这意味着NewModel使用的数据模块类是TrafficStatePointDataset，执行模块类是TrafficStateExecutor，而评估模块类是TrafficStateEvaluator。





{
    "traffic_state_pred": {
        "allowed_model": ["NewModel"],
        "allowed_dataset": [""],
        "NewModel": {
            "dataset_class": "TrafficStatePointDataset",
            "executor": "TrafficStateExecutor",
            "evaluator": "TrafficStateEvaluator"
        }
    }
}






	其次，你需要在libcity/config/model/目录下添加一个文件来设置你的模型的默认参数。你也可以设置你想覆盖的其他模块的参数，因为模型模块的参数比其他模块有最高的优先级。

例如，你可以添加这个文件libcity/config/model/traffic_state_pred/NewModel.json并添加如下代码。在代码中，除了与模型结构有关的三个参数外，我们还定义了训练轮数（max_epoch）、优化器（learner）和学习率（learning_rate），以涵盖默认的执行配置。





{
  "hidden_size": 64,
  "num_layers": 1,
  "dropout": 0,

  "max_epoch": 100,
  "learner": "adam",
  "learning_rate": 0.001
}





注意：配置的文件名和allowed_model列表中的值必须与你添加的模型的类名相同。 就像上面的NewModel。

现在你已经学会了如何添加一个新的模型，尝试用以下命令来运行这个模型！

python run_model.py --task traffic_state_pred --model NewModel --dataset METR_LA











            

          

      

      

    

  

    
      
          
            
  
使用自动化工具调参

这里我们以 GRU 为例，使用 LibCity 中提供的自动化调参工具（hyper_tune.py）优化其在 METR_LA 数据集上的交通速度预测性能。

首先，我们可以查看 GRU 在交通速度预测任务中可能会使用到的超参数，以决定要对哪些参数进行调整。


查看相关参数

根据 /libcity/config/task_config.json 查看 GRU 在交通速度预测任务下使用到的各个模块。

"GRU": {
	"dataset_class": "TrafficStatePointDataset",
	"executor": "TrafficStateExecutor",
	"evaluator": "TrafficStateEvaluator"
}





根据配置文件可知，GRU 所使用的数据模块类为 TrafficStatePointDataset，执行模块类为 TrafficStateExecutor，评估模块类为 TrafficStateEvaluator。我们可以根据查找到的模块类名去 /libcity/config/ 具体模块配置的文件夹下，找到对应模块的详细超参数配置。

这里，我们认为对模型性能影响较大的是执行模块与模型本身的超参数。因此，我们查看了 /config/executor/TrafficStateExecutor.json 与 /config/model/traffic_state_pred/GRU.json两个配置文件。在查看过后，我们决定对学习率 learning_rate，最大训练轮次 max_epoch，隐藏层维度 hidden_size，Dropout 率 dropout 四个超参数进行调整。




编写调参配置文件

hyper_tune.py 脚本需要用户编写一个调参配置文件，以指定所要调整的超参数与对应的搜索空间。根据所要调整参数的意义，我们将搜索空间设定为：


	对于学习率参数，一般应该是 0.01 或者 0.05 这种以 1 或 5 结尾的值。因此，其对应的搜索空间应该是离散的类别变量集合，以[0.01, 0.005, 0.001] 为例。


	对于最大训练轮次，其值应该是一个整数。因此，其对应的搜索空间可以设置为服从 U(2, 10) 均匀分布的整数空间。


	对于隐藏层维度参数，其需要是整数而且一般是能够被 10 整除的值。因此，其对应的搜索空间应该与学习率参数一样，以 [50, 100, 200, 500] 为例。


	对于 Dropout 率，其应该是 [0,1) 之间的浮点数。因此，其对应的搜索空间可以为服从 U(0.1, 0.6) 均匀分布的实数空间。




根据上述设计，我们可以撰写如下的配置文件 sample_space_file.json：


（该文件应存放于项目根目录，与 hyper_tune.py 同级）

更多的参数空间信息可以参考文档。




{
    "learning_rate": {
        "type": "choice",
        "list": [0.01, 0.005, 0.001]
    },
    "max_epoch": {
        "type": "randint",
        "lower": 2,
        "upper": 10
    },
    "hidden_size": {
    	"type": "choice",
    	"list": [50, 100, 200, 500]
    },
    "dropout": {
    	"type": "uniform",
    	"lower": 0.1,
    	"upper": 0.6
    }
} 








执行 hyper_tune.py

在确保 sample_space_file.json 被正确放置于项目根目录后，我们便可以运行如下脚本进行自动调参了：

python hyper_tune.py --task traffic_state_pred --model GRU --dataset METR_LA --space_file sample_space_file





运行以下指令后，脚本会自行从搜索空间中采样对应的参数值，并进行模型的训练与验证，并在搜索采样组合验证完成之后，在终端输出最好的参数组合。


（目前脚本只支持以模型在验证集上的 loss 作为性能评估标准）

关于脚本的更多命令行参数，可以参见文档。




下图为运行过程的截图：

[image: ../_images/hyper_tune1.png]

程序会将所采样到的参数组合输出至终端，并显示各线程的运行状态。

[image: ../_images/hyper_tune2.png]

程序会将最好的参数组合输出至终端。







            

          

      

      

    

  

    
      
          
            
  
原子文件可视化

下面，我们将介绍如何借助LibCity中的VisHelper对 原子文件 进行可视化。


准备原子文件

首先，只需将原子文件放在 ./raw_data 文件夹，这与运行模型的准备工作相同。如果你不知道从哪里获取数据集，点击 此处 获得更多信息。




运行可视化脚本

为简化用户操作，只有两个参数需要用户指定：


	dataset：数据集的名称


	save_path：可视化文件的保存目录，默认为"./visualized_data/"




脚本将自动检测dataset文件夹下的 geo 和 dyna 文件并将他们转化为GeoJSON [https://geojson.org/]文件。 (对于所有数据集，请确保 (1)geo 文件只有一个(2) 至少有一个文件具有coordiantes。)

比如，你想使用Seattle数据集可视化路网匹配任务，你可以使用下面的命令

python visualize.py --dataset Seattle --save_path "./visualized_data"





以实现数据的类型转化。

grid类型数据集和state类型数据集可以通过相同的方式进行转化。 注意：在grid类型数据集和state类型数据集中，properties (如inflow 和outflow) 是在所有时间上取平均得到的。




可视化GeoJSON

GeoJSON [https://geojson.org/] 是一种用于编码各种地理数据结构的格式，被大多数GIS工具所支持。在此，我们展示了我们使用QGIS [https://www.qgis.org/en/site/]对Seattle数据集的可视化结果。

图中，红色线条代表Seattle的路网。黄色线条代表Seattle数据集中的GPS轨迹。

[image: ../_images/data_visualization1.png]

[image: ../_images/data_visualization2.png]

我们还展示了我们对交通速度数据集METR_LA的热图可视化。

[image: ../_images/data_visualization3.png]







            

          

      

      

    

  

    
      
          
            
  
libcity.config



	libcity.config.config_parser









            

          

      

      

    

  

    
      
          
            
  
libcity.config.config_parser


	
class libcity.config.config_parser.ConfigParser(task, model, dataset, config_file=None, saved_model=True, train=True, other_args=None, hyper_config_dict=None)

	基类：object

use to parse the user defined parameters and use these to modify the
pipeline’s parameter setting.
值得注意的是，目前各阶段的参数是放置于同一个 dict 中的，因此需要编程时保证命名空间不冲突。
config 优先级：命令行 > config file > default config


	
get(key, default=None)

	











            

          

      

      

    

  

    
      
          
            
  
libcity.data



	libcity.data.dataset
	libcity.data.dataset.dataset_subclass
	libcity.data.dataset.dataset_subclass.acfm_dataset

	libcity.data.dataset.dataset_subclass.astgcn_dataset

	libcity.data.dataset.dataset_subclass.ccrnn_dataset

	libcity.data.dataset.dataset_subclass.chebconv_dataset

	libcity.data.dataset.dataset_subclass.convgcn_dataset

	libcity.data.dataset.dataset_subclass.crann_dataset

	libcity.data.dataset.dataset_subclass.cstn_dataset

	libcity.data.dataset.dataset_subclass.dmvstnet_dataset

	libcity.data.dataset.dataset_subclass.geosan_dataset

	libcity.data.dataset.dataset_subclass.gman_dataset

	libcity.data.dataset.dataset_subclass.gsnet_dataset

	libcity.data.dataset.dataset_subclass.gts_dataset

	libcity.data.dataset.dataset_subclass.hgcn_dataset

	libcity.data.dataset.dataset_subclass.line_dataset

	libcity.data.dataset.dataset_subclass.multi_stgcnet_dataset

	libcity.data.dataset.dataset_subclass.pbs_trajectory_dataset

	libcity.data.dataset.dataset_subclass.reslstm_dataset

	libcity.data.dataset.dataset_subclass.staggcn_dataset

	libcity.data.dataset.dataset_subclass.stdn_dataset

	libcity.data.dataset.dataset_subclass.stg2seq_dataset

	libcity.data.dataset.dataset_subclass.stresnet_dataset

	libcity.data.dataset.dataset_subclass.tgclstm_dataset





	libcity.data.dataset.eta_encoder
	libcity.data.dataset.eta_encoder.abstract_eta_encoder

	libcity.data.dataset.eta_encoder.deeptte_encoder

	libcity.data.dataset.eta_encoder.ttpnet_encoder





	libcity.data.dataset.trajectory_encoder
	libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder

	libcity.data.dataset.trajectory_encoder.atstlstm_encoder

	libcity.data.dataset.trajectory_encoder.cara_encoder

	libcity.data.dataset.trajectory_encoder.hstlstm_encoder

	libcity.data.dataset.trajectory_encoder.lstpm_encoder

	libcity.data.dataset.trajectory_encoder.serm_encoder

	libcity.data.dataset.trajectory_encoder.stan_encoder

	libcity.data.dataset.trajectory_encoder.standard_trajectory_encoder

	libcity.data.dataset.trajectory_encoder.strnn_encoder





	libcity.data.dataset.abstract_dataset

	libcity.data.dataset.eta_dataset

	libcity.data.dataset.map_matching_dataset

	libcity.data.dataset.roadnetwork_dataset

	libcity.data.dataset.traffic_state_cpt_dataset

	libcity.data.dataset.traffic_state_datatset

	libcity.data.dataset.traffic_state_grid_dataset

	libcity.data.dataset.traffic_state_grid_od_dataset

	libcity.data.dataset.traffic_state_od_dataset

	libcity.data.dataset.traffic_state_point_dataset

	libcity.data.dataset.trajectory_dataset











	libcity.data.batch

	libcity.data.list_dataset

	libcity.data.utils









            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset



	libcity.data.dataset.dataset_subclass
	libcity.data.dataset.dataset_subclass.acfm_dataset

	libcity.data.dataset.dataset_subclass.astgcn_dataset

	libcity.data.dataset.dataset_subclass.ccrnn_dataset

	libcity.data.dataset.dataset_subclass.chebconv_dataset

	libcity.data.dataset.dataset_subclass.convgcn_dataset

	libcity.data.dataset.dataset_subclass.crann_dataset

	libcity.data.dataset.dataset_subclass.cstn_dataset

	libcity.data.dataset.dataset_subclass.dmvstnet_dataset

	libcity.data.dataset.dataset_subclass.geosan_dataset

	libcity.data.dataset.dataset_subclass.gman_dataset

	libcity.data.dataset.dataset_subclass.gsnet_dataset

	libcity.data.dataset.dataset_subclass.gts_dataset

	libcity.data.dataset.dataset_subclass.hgcn_dataset

	libcity.data.dataset.dataset_subclass.line_dataset

	libcity.data.dataset.dataset_subclass.multi_stgcnet_dataset

	libcity.data.dataset.dataset_subclass.pbs_trajectory_dataset

	libcity.data.dataset.dataset_subclass.reslstm_dataset

	libcity.data.dataset.dataset_subclass.staggcn_dataset

	libcity.data.dataset.dataset_subclass.stdn_dataset

	libcity.data.dataset.dataset_subclass.stg2seq_dataset

	libcity.data.dataset.dataset_subclass.stresnet_dataset

	libcity.data.dataset.dataset_subclass.tgclstm_dataset





	libcity.data.dataset.eta_encoder
	libcity.data.dataset.eta_encoder.abstract_eta_encoder

	libcity.data.dataset.eta_encoder.deeptte_encoder

	libcity.data.dataset.eta_encoder.ttpnet_encoder





	libcity.data.dataset.trajectory_encoder
	libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder

	libcity.data.dataset.trajectory_encoder.atstlstm_encoder

	libcity.data.dataset.trajectory_encoder.cara_encoder

	libcity.data.dataset.trajectory_encoder.hstlstm_encoder

	libcity.data.dataset.trajectory_encoder.lstpm_encoder

	libcity.data.dataset.trajectory_encoder.serm_encoder

	libcity.data.dataset.trajectory_encoder.stan_encoder

	libcity.data.dataset.trajectory_encoder.standard_trajectory_encoder

	libcity.data.dataset.trajectory_encoder.strnn_encoder











	libcity.data.dataset.abstract_dataset

	libcity.data.dataset.eta_dataset

	libcity.data.dataset.map_matching_dataset

	libcity.data.dataset.roadnetwork_dataset

	libcity.data.dataset.traffic_state_cpt_dataset

	libcity.data.dataset.traffic_state_datatset

	libcity.data.dataset.traffic_state_grid_dataset

	libcity.data.dataset.traffic_state_grid_od_dataset

	libcity.data.dataset.traffic_state_od_dataset

	libcity.data.dataset.traffic_state_point_dataset

	libcity.data.dataset.trajectory_dataset









            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass



	libcity.data.dataset.dataset_subclass.acfm_dataset

	libcity.data.dataset.dataset_subclass.astgcn_dataset

	libcity.data.dataset.dataset_subclass.ccrnn_dataset

	libcity.data.dataset.dataset_subclass.chebconv_dataset

	libcity.data.dataset.dataset_subclass.convgcn_dataset

	libcity.data.dataset.dataset_subclass.crann_dataset

	libcity.data.dataset.dataset_subclass.cstn_dataset

	libcity.data.dataset.dataset_subclass.dmvstnet_dataset

	libcity.data.dataset.dataset_subclass.geosan_dataset

	libcity.data.dataset.dataset_subclass.gman_dataset

	libcity.data.dataset.dataset_subclass.gsnet_dataset

	libcity.data.dataset.dataset_subclass.gts_dataset

	libcity.data.dataset.dataset_subclass.hgcn_dataset

	libcity.data.dataset.dataset_subclass.line_dataset

	libcity.data.dataset.dataset_subclass.multi_stgcnet_dataset

	libcity.data.dataset.dataset_subclass.pbs_trajectory_dataset

	libcity.data.dataset.dataset_subclass.reslstm_dataset

	libcity.data.dataset.dataset_subclass.staggcn_dataset

	libcity.data.dataset.dataset_subclass.stdn_dataset

	libcity.data.dataset.dataset_subclass.stg2seq_dataset

	libcity.data.dataset.dataset_subclass.stresnet_dataset

	libcity.data.dataset.dataset_subclass.tgclstm_dataset






	
class libcity.data.dataset.dataset_subclass.ACFMDataset(config)

	基类：libcity.data.dataset.traffic_state_grid_dataset.TrafficStateGridDataset, libcity.data.dataset.traffic_state_cpt_dataset.TrafficStateCPTDataset


	
_get_external_array(timestamp_list, ext_data=None, previous_ext=False, ext_time=True)

	根据时间戳数组，获取对应时间的外部特征


	参数

	
	timestamp_list (list) – 时间戳序列


	ext_data – 外部数据


	previous_ext – 是否是用过去时间段的外部数据，因为对于预测的时间段Y，
一般没有真实的外部数据，所以用前一个时刻的数据，多步预测则用提前多步的数据


	ext_time – 是否加载时间数据，False则只考虑星期，True则加上小时的信息






	返回

	External data shape is (len(timestamp_list), ext_dim)



	返回类型

	numpy.ndarray










	
_load_ext_data(ts_x, ts_y)

	加载对应时间的外部数据(.ext)


	参数

	
	ts_x – 输入数据X对应的时间戳，shape: (num_samples, T_c+T_p+T_t)


	ts_y – 输出数据Y对应的时间戳，shape:(num_samples, )






	返回

	
	tuple contains:
	ext_x(numpy.ndarray): 对应时间的外部数据, shape: (num_samples, T_c+T_p+T_t, ext_dim),
ext_y(numpy.ndarray): 对应时间的外部数据, shape: (num_samples, ext_dim)









	返回类型

	tuple










	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是网格的个数，
len_row是网格的行数，len_column是网格的列数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict














	
class libcity.data.dataset.dataset_subclass.ASTGCNDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
_generate_input_data(df)

	根据全局参数len_closeness/len_period/len_trend切分输入，产生模型需要的输入


	参数

	df (np.ndarray) – 输入数据, shape: (len_time, …, feature_dim)



	返回

	
	tuple contains:
	sources(np.ndarray): 模型输入数据, shape: (num_samples, Tw+Td+Th, …, feature_dim)

targets(np.ndarray): 模型输出数据, shape: (num_samples, Tp, …, feature_dim)









	返回类型

	tuple










	
_get_sample_indices(data_sequence, label_start_idx)

	根据全局参数len_closeness/len_period/len_trend找到数据预测目标数据
段: [label_start_idx: label_start_idx+output_window)


	参数

	
	data_sequence (np.ndarray) – 输入数据，shape: (len_time, …, feature_dim)


	label_start_idx (int) – the first index of predicting target, 预测开始的时间片的索引






	返回

	
	tuple contains:
	trend_sample: 输入数据1, (len_trend * self.output_window, …, feature_dim)

period_sample: 输入数据2, (len_period * self.output_window, …, feature_dim)

closeness_sample: 输入数据3, (len_closeness * self.output_window, …, feature_dim)

target: 输出数据, (self.output_window, …, feature_dim)









	返回类型

	tuple










	
_search_data(sequence_length, label_start_idx, num_for_predict, num_of_depend, units)

	根据全局参数len_closeness/len_period/len_trend找到数据索引的位置


	参数

	
	sequence_length (int) – 历史数据的总长度


	label_start_idx (int) – 预测开始的时间片的索引


	num_for_predict (int) – 预测的时间片序列长度


	num_of_depend (int) – len_trend/len_period/len_closeness


	units (int) – trend/period/closeness的长度(以小时为单位)






	返回

	起点-终点区间段的数组，list[(start_idx, end_idx)]



	返回类型

	list










	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是点的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度,
len_closeness/len_period/len_trend分别是三段数据的长度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict














	
class libcity.data.dataset.dataset_subclass.CCRNNDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
_generate_data()

	加载数据文件(.dyna/.grid/.od/.gridod)和外部数据(.ext)，且将二者融合，以X，y的形式返回


	返回

	
	tuple contains:
	x(np.ndarray): 模型输入数据，(num_samples, input_length, …, feature_dim)

y(np.ndarray): 模型输出数据，(num_samples, output_length, …, feature_dim)









	返回类型

	tuple










	
_generate_train_val_test()

	加载数据集，并划分训练集、测试集、验证集，并缓存数据集


	返回

	
	tuple contains:
	x_train: (num_samples, input_length, …, feature_dim)

y_train: (num_samples, input_length, …, feature_dim)

x_val: (num_samples, input_length, …, feature_dim)

y_val: (num_samples, input_length, …, feature_dim)

x_test: (num_samples, input_length, …, feature_dim)

y_test: (num_samples, input_length, …, feature_dim)









	返回类型

	tuple










	
_load_cache_train_val_test()

	加载之前缓存好的训练集、测试集、验证集


	返回

	
	tuple contains:
	x_train: (num_samples, input_length, …, feature_dim)

y_train: (num_samples, input_length, …, feature_dim)

x_val: (num_samples, input_length, …, feature_dim)

y_val: (num_samples, input_length, …, feature_dim)

x_test: (num_samples, input_length, …, feature_dim)

y_test: (num_samples, input_length, …, feature_dim)









	返回类型

	tuple










	
_load_rel()

	根据网格结构构建邻接矩阵，一个格子跟他周围的8个格子邻接


	返回

	self.adj_mx, N*N的邻接矩阵



	返回类型

	np.ndarray










	
_split_train_val_test(x, y, df=None)

	划分训练集、测试集、验证集，并缓存数据集


	参数

	
	x (np.ndarray) – 输入数据 (num_samples, input_length, …, feature_dim)


	y (np.ndarray) – 输出数据 (num_samples, input_length, …, feature_dim)






	返回

	
	tuple contains:
	x_train: (num_samples, input_length, …, feature_dim)

y_train: (num_samples, input_length, …, feature_dim)

x_val: (num_samples, input_length, …, feature_dim)

y_val: (num_samples, input_length, …, feature_dim)

x_test: (num_samples, input_length, …, feature_dim)

y_test: (num_samples, input_length, …, feature_dim)









	返回类型

	tuple














	
class libcity.data.dataset.dataset_subclass.CONVGCNDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset






	
class libcity.data.dataset.dataset_subclass.CRANNDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
get_data()

	返回数据的DataLoader，包括训练数据、测试数据、验证数据


	返回

	
	tuple contains:
	train_dataloader: Dataloader composed of Batch (class)

eval_dataloader: Dataloader composed of Batch (class)

test_dataloader: Dataloader composed of Batch (class)









	返回类型

	tuple














	
class libcity.data.dataset.dataset_subclass.CSTNDataset(config)

	基类：libcity.data.dataset.traffic_state_grid_od_dataset.TrafficStateGridOdDataset


	
_generate_data()

	加载数据文件(.gridod)和外部数据(.ext)，以X, W, y的形式返回


	返回

	
	tuple contains:
	X(np.ndarray): 模型输入数据，(num_samples, input_length, …, feature_dim)

W(np.ndarray): 模型外部数据，(num_samples, input_length, ext_dim)
y(np.ndarray): 模型输出数据，(num_samples, output_length, …, feature_dim)









	返回类型

	tuple










	
get_data()

	返回数据的DataLoader，包括训练数据、测试数据、验证数据


	返回

	
	tuple contains:
	train_dataloader: Dataloader composed of Batch (class)

eval_dataloader: Dataloader composed of Batch (class)

test_dataloader: Dataloader composed of Batch (class)









	返回类型

	tuple










	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是网格的个数，
len_row是网格的行数，len_column是网格的列数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict














	
class libcity.data.dataset.dataset_subclass.ChebConvDataset(config)

	基类：libcity.data.dataset.abstract_dataset.AbstractDataset


	
_get_scalar(scaler_type, data)

	根据全局参数`scaler_type`选择数据归一化方法


	参数

	data – 训练数据X



	返回

	归一化对象



	返回类型

	Scaler










	
_load_cache_train_val_test()

	加载之前缓存好的训练集、测试集、验证集






	
_load_geo()

	加载.geo文件，格式[geo_id, type, coordinates, properties(若干列)]






	
_load_rel()

	加载.rel文件，格式[rel_id, type, origin_id, destination_id, properties(若干列)],
生成N*N的矩阵，默认.rel存在的边表示为1，不存在的边表示为0


	返回

	self.adj_mx, N*N的邻接矩阵



	返回类型

	np.ndarray










	
get_data()

	返回数据的DataLoader，包括训练数据、测试数据、验证数据


	返回

	dict



	返回类型

	batch_data










	
get_data_feature()

	返回一个 dict，包含数据集的相关特征


	返回

	包含数据集的相关特征的字典



	返回类型

	dict














	
class libcity.data.dataset.dataset_subclass.DMVSTNetDataset(config)

	基类：libcity.data.dataset.traffic_state_grid_dataset.TrafficStateGridDataset


	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是点的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict










	
get_dtw_grpah()

	








	
class libcity.data.dataset.dataset_subclass.GMANDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是点的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict














	
class libcity.data.dataset.dataset_subclass.GSNetDataset(config)

	基类：libcity.data.dataset.traffic_state_cpt_dataset.TrafficStateCPTDataset


	
get_data_feature()

	由于此类的数据输入包含len_closeness/len_period/len_trend的数据，但都融合到X中，
因此，继承此类的子类此函数应该返回这三段数据的具体长度（不一定等于上述的三个参数的值）


	返回

	包含数据集的相关特征的字典



	返回类型

	dict














	
class libcity.data.dataset.dataset_subclass.GTSDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是点的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict














	
class libcity.data.dataset.dataset_subclass.GeoSANDataset(config)

	基类：libcity.data.dataset.abstract_dataset.AbstractDataset


	
add_location(loc, coordinate)

	




	
build_vocab(min_freq=10)

	




	
static collect_fn_quadkey(batch, data_source, sampler, region_processer, loc2quadkey=None, k=5, with_trg_quadkey=True)

	




	
get_data()

	返回数据的DataLoader，包括训练数据、测试数据(事实上不提供)、验证数据


	返回

	
	tuple contains:
	train_dataloader: Dataloader composed of Batch (class)

eval_dataloader: None(no valid step)

test_dataloader: Dataloader composed of Batch (class)









	返回类型

	tuple










	
get_data_feature()

	返回一个 dict，包含数据集的相关特征


	返回

	包含数据集的相关特征的字典



	返回类型

	dict










	
get_visited_locs()

	




	
processing(min_freq=20)

	




	
region_stats()

	统计并打印数据集的一些基本信息






	
split(max_len=100)

	








	
class libcity.data.dataset.dataset_subclass.HGCNDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
calculate_adj_mx_cluster()

	
	返回

	#聚类结果[cluster_num][]   聚类标识[cluster_num][]










	
get_cluster()

	
	返回

	聚类后的中心向量矩阵，区域[节点]










	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是点的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度
:returns: 包含数据集的相关特征的字典
:rtype: dict










	
class libcity.data.dataset.dataset_subclass.LINEDataset(config)

	基类：libcity.data.dataset.abstract_dataset.AbstractDataset


	
_generate_data()

	LINE 采用的是按类似于 Skip-Gram 的训练方式，类似于 Word2Vec(Skip-Gram)，将单词对类比成图中的一条边，
LINE 同时采用了两个优化，一个是对边按照正比于边权重的概率进行采样，另一个是类似于 Word2Vec 当中的负采样方法，
在采样一条边时，同时产生该边起始点到目标点（按正比于度^0.75的概率采样获得）的多个”负采样”边。
最后，为了通过 Python 的均匀分布随机数产生符合目标分布的采样，使用 O(1) 的 alias 采样方法






	
_load_cache()

	加载之前缓存好的训练集、测试集、验证集






	
_load_geo()

	加载.geo文件，格式[geo_id, type, coordinates, properties(若干列)]






	
_load_rel()

	加载.rel文件，格式[rel_id, type, origin_id, destination_id, properties(若干列)],
生成N*N的矩阵，默认.rel存在的边表示为1，不存在的边表示为0


	返回

	self.adj_mx, N*N的邻接矩阵



	返回类型

	np.ndarray










	
get_data()

	返回数据的DataLoader，包括训练数据、测试数据、验证数据


	返回

	dict



	返回类型

	batch_data










	
get_data_feature()

	返回一个 dict，包含数据集的相关特征


	返回

	包含数据集的相关特征的字典



	返回类型

	dict














	
class libcity.data.dataset.dataset_subclass.MultiSTGCnetDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset, libcity.data.dataset.traffic_state_cpt_dataset.TrafficStateCPTDataset


	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是点的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度,
len_closeness/len_period/len_trend分别是三段数据的长度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict














	
class libcity.data.dataset.dataset_subclass.PBSTrajectoryDataset(config)

	基类：libcity.data.dataset.abstract_dataset.AbstractDataset

popularity based negative sampling
weighted random sampling based on np.random.choice


	
cutter_filter()

	
	切割后的轨迹存储格式: (dict)
	
	{
	
	uid: [
	
	[
	checkin_record,
checkin_record,
…





],
[


checkin_record,
checkin_record,
…












}










	
divide_data()

	
	返回

	train_data (list)
eval_data (list)
test_data (list)










	
encode_traj(data)

	encode the cut trajectory


	参数

	data (dict) – the key is uid, the value is the uid’s trajectories. For example:
{



	uid: [
	trajectory1,
trajectory2





]




}
trajectory1 = [


dyna_id,
dyna_id,
…..




]





	返回

	
	For example:
	
	{
	data_feature: {…},
pad_item: {…},
encoded_data: {uid: encoded_trajectories}





}









	返回类型

	dict










	
get_data()

	轨迹比较特殊，原子文件中存储的并不是轨迹而是一个一个点，因此需要先对轨迹进行切割






	
get_data_feature()

	返回一个 dict，包含数据集的相关特征


	返回

	包含数据集的相关特征的字典



	返回类型

	dict










	
get_encoder()

	








	
class libcity.data.dataset.dataset_subclass.RESLSTMDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset






	
class libcity.data.dataset.dataset_subclass.STAGGCNDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
edge_index_func(matrix)

	




	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是点的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict










	
get_dtw_edge_index()

	




	
get_edge_index()

	








	
class libcity.data.dataset.dataset_subclass.STDNDataset(config)

	基类：libcity.data.dataset.traffic_state_datatset.TrafficStateDataset


	
_generate_train_val_test()

	加载数据集，并划分训练集、测试集、验证集，并缓存数据集






	
_load_cache_train_val_test()

	加载之前缓存好的训练集、测试集、验证集






	
_split_train_val_test_stdn(x, y, flatten_att_nbhd_inputs, flatten_att_flow_inputs, att_lstm_inputs, nbhd_inputs, flow_inputs, lstm_inputs)

	划分训练集、测试集、验证集，并缓存数据集


	参数

	
	x (np.ndarray) – 输入数据 (num_samples, input_length, …, feature_dim)


	y (np.ndarray) – 输出数据 (num_samples, input_length, …, feature_dim)






	返回

	
	tuple contains:
	x_train: (num_samples, input_length, …, feature_dim)

y_train: (num_samples, input_length, …, feature_dim)

x_val: (num_samples, input_length, …, feature_dim)

y_val: (num_samples, input_length, …, feature_dim)

x_test: (num_samples, input_length, …, feature_dim)

y_test: (num_samples, input_length, …, feature_dim)









	返回类型

	tuple










	
get_data()

	返回数据的DataLoader，包括训练数据、测试数据、验证数据


	返回

	
	tuple contains:
	train_dataloader: Dataloader composed of Batch (class)

eval_dataloader: Dataloader composed of Batch (class)

test_dataloader: Dataloader composed of Batch (class)









	返回类型

	tuple










	
get_data_feature()

	返回数据集特征，子类必须实现这个函数，返回必要的特征


	返回

	包含数据集的相关特征的字典



	返回类型

	dict














	
class libcity.data.dataset.dataset_subclass.STG2SeqDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
_generate_data()

	加载数据文件(.dyna/.grid/.od/.gridod)和外部数据(.ext)，且将二者融合，以X，y的形式返回


	返回

	
	tuple contains:
	x(np.ndarray): 模型输入数据，(num_samples, input_length, …, feature_dim)

y(np.ndarray): 模型输出数据，(num_samples, output_length, …, feature_dim)









	返回类型

	tuple










	
_generate_train_val_test()

	加载数据集，并划分训练集、测试集、验证集，并缓存数据集


	返回

	
	tuple contains:
	x_train: (num_samples, input_length, …, feature_dim)

y_train: (num_samples, input_length, …, feature_dim)

x_val: (num_samples, input_length, …, feature_dim)

y_val: (num_samples, input_length, …, feature_dim)

x_test: (num_samples, input_length, …, feature_dim)

y_test: (num_samples, input_length, …, feature_dim)









	返回类型

	tuple










	
_load_cache_train_val_test()

	加载之前缓存好的训练集、测试集、验证集


	返回

	
	tuple contains:
	x_train: (num_samples, input_length, …, feature_dim)

y_train: (num_samples, input_length, …, feature_dim)

x_val: (num_samples, input_length, …, feature_dim)

y_val: (num_samples, input_length, …, feature_dim)

x_test: (num_samples, input_length, …, feature_dim)

y_test: (num_samples, input_length, …, feature_dim)









	返回类型

	tuple










	
_load_rel()

	根据网格结构构建邻接矩阵，一个格子跟他周围的8个格子邻接


	返回

	self.adj_mx, N*N的邻接矩阵



	返回类型

	np.ndarray










	
_split_train_val_test(x, y, df=None)

	划分训练集、测试集、验证集，并缓存数据集


	参数

	
	x (np.ndarray) – 输入数据 (num_samples, input_length, …, feature_dim)


	y (np.ndarray) – 输出数据 (num_samples, input_length, …, feature_dim)






	返回

	
	tuple contains:
	x_train: (num_samples, input_length, …, feature_dim)

y_train: (num_samples, input_length, …, feature_dim)

x_val: (num_samples, input_length, …, feature_dim)

y_val: (num_samples, input_length, …, feature_dim)

x_test: (num_samples, input_length, …, feature_dim)

y_test: (num_samples, input_length, …, feature_dim)









	返回类型

	tuple














	
class libcity.data.dataset.dataset_subclass.STResNetDataset(config)

	基类：libcity.data.dataset.traffic_state_grid_dataset.TrafficStateGridDataset, libcity.data.dataset.traffic_state_cpt_dataset.TrafficStateCPTDataset

STResNet外部数据源代码只用了ext_y, 没有用到ext_x!


	
_get_external_array(timestamp_list, ext_data=None, previous_ext=False, ext_time=True)

	根据时间戳数组，获取对应时间的外部特征


	参数

	
	timestamp_list – 时间戳序列


	ext_data – 外部数据


	previous_ext – 是否是用过去时间段的外部数据，因为对于预测的时间段Y，
一般没有真实的外部数据，所以用前一个时刻的数据，多步预测则用提前多步的数据






	返回

	External data shape is (len(timestamp_list), ext_dim)



	返回类型

	np.ndarray










	
_load_ext_data(ts_x, ts_y)

	加载对应时间的外部数据(.ext)


	参数

	
	ts_x – 输入数据X对应的时间戳，shape: (num_samples, T_c+T_p+T_t)


	ts_y – 输出数据Y对应的时间戳，shape:(num_samples, )






	返回

	
	tuple contains:
	ext_x(np.ndarray): 对应时间的外部数据, shape: (num_samples, T_c+T_p+T_t, ext_dim),
ext_y(np.ndarray): 对应时间的外部数据, shape: (num_samples, ext_dim)









	返回类型

	tuple










	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是网格的个数，
len_row是网格的行数，len_column是网格的列数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict














	
class libcity.data.dataset.dataset_subclass.TGCLSTMDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
_load_rel()

	加载.rel文件，格式[rel_id, type, origin_id, destination_id, properties(若干列)]






	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是点的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度, FFR是额外的输入矩阵


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.acfm_dataset


	
class libcity.data.dataset.dataset_subclass.acfm_dataset.ACFMDataset(config)

	基类：libcity.data.dataset.traffic_state_grid_dataset.TrafficStateGridDataset, libcity.data.dataset.traffic_state_cpt_dataset.TrafficStateCPTDataset


	
_get_external_array(timestamp_list, ext_data=None, previous_ext=False, ext_time=True)

	根据时间戳数组，获取对应时间的外部特征


	参数

	
	timestamp_list (list) – 时间戳序列


	ext_data – 外部数据


	previous_ext – 是否是用过去时间段的外部数据，因为对于预测的时间段Y，
一般没有真实的外部数据，所以用前一个时刻的数据，多步预测则用提前多步的数据


	ext_time – 是否加载时间数据，False则只考虑星期，True则加上小时的信息






	返回

	External data shape is (len(timestamp_list), ext_dim)



	返回类型

	numpy.ndarray










	
_load_ext_data(ts_x, ts_y)

	加载对应时间的外部数据(.ext)


	参数

	
	ts_x – 输入数据X对应的时间戳，shape: (num_samples, T_c+T_p+T_t)


	ts_y – 输出数据Y对应的时间戳，shape:(num_samples, )






	返回

	
	tuple contains:
	ext_x(numpy.ndarray): 对应时间的外部数据, shape: (num_samples, T_c+T_p+T_t, ext_dim),
ext_y(numpy.ndarray): 对应时间的外部数据, shape: (num_samples, ext_dim)









	返回类型

	tuple










	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是网格的个数，
len_row是网格的行数，len_column是网格的列数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.astgcn_dataset


	
class libcity.data.dataset.dataset_subclass.astgcn_dataset.ASTGCNDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
_generate_input_data(df)

	根据全局参数len_closeness/len_period/len_trend切分输入，产生模型需要的输入


	参数

	df (np.ndarray) – 输入数据, shape: (len_time, …, feature_dim)



	返回

	
	tuple contains:
	sources(np.ndarray): 模型输入数据, shape: (num_samples, Tw+Td+Th, …, feature_dim)

targets(np.ndarray): 模型输出数据, shape: (num_samples, Tp, …, feature_dim)









	返回类型

	tuple










	
_get_sample_indices(data_sequence, label_start_idx)

	根据全局参数len_closeness/len_period/len_trend找到数据预测目标数据
段: [label_start_idx: label_start_idx+output_window)


	参数

	
	data_sequence (np.ndarray) – 输入数据，shape: (len_time, …, feature_dim)


	label_start_idx (int) – the first index of predicting target, 预测开始的时间片的索引






	返回

	
	tuple contains:
	trend_sample: 输入数据1, (len_trend * self.output_window, …, feature_dim)

period_sample: 输入数据2, (len_period * self.output_window, …, feature_dim)

closeness_sample: 输入数据3, (len_closeness * self.output_window, …, feature_dim)

target: 输出数据, (self.output_window, …, feature_dim)









	返回类型

	tuple










	
_search_data(sequence_length, label_start_idx, num_for_predict, num_of_depend, units)

	根据全局参数len_closeness/len_period/len_trend找到数据索引的位置


	参数

	
	sequence_length (int) – 历史数据的总长度


	label_start_idx (int) – 预测开始的时间片的索引


	num_for_predict (int) – 预测的时间片序列长度


	num_of_depend (int) – len_trend/len_period/len_closeness


	units (int) – trend/period/closeness的长度(以小时为单位)






	返回

	起点-终点区间段的数组，list[(start_idx, end_idx)]



	返回类型

	list










	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是点的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度,
len_closeness/len_period/len_trend分别是三段数据的长度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.ccrnn_dataset


	
class libcity.data.dataset.dataset_subclass.ccrnn_dataset.CCRNNDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
_generate_data()

	加载数据文件(.dyna/.grid/.od/.gridod)和外部数据(.ext)，且将二者融合，以X，y的形式返回


	返回

	
	tuple contains:
	x(np.ndarray): 模型输入数据，(num_samples, input_length, …, feature_dim)

y(np.ndarray): 模型输出数据，(num_samples, output_length, …, feature_dim)









	返回类型

	tuple










	
_generate_train_val_test()

	加载数据集，并划分训练集、测试集、验证集，并缓存数据集


	返回

	
	tuple contains:
	x_train: (num_samples, input_length, …, feature_dim)

y_train: (num_samples, input_length, …, feature_dim)

x_val: (num_samples, input_length, …, feature_dim)

y_val: (num_samples, input_length, …, feature_dim)

x_test: (num_samples, input_length, …, feature_dim)

y_test: (num_samples, input_length, …, feature_dim)









	返回类型

	tuple










	
_load_cache_train_val_test()

	加载之前缓存好的训练集、测试集、验证集


	返回

	
	tuple contains:
	x_train: (num_samples, input_length, …, feature_dim)

y_train: (num_samples, input_length, …, feature_dim)

x_val: (num_samples, input_length, …, feature_dim)

y_val: (num_samples, input_length, …, feature_dim)

x_test: (num_samples, input_length, …, feature_dim)

y_test: (num_samples, input_length, …, feature_dim)









	返回类型

	tuple










	
_load_rel()

	根据网格结构构建邻接矩阵，一个格子跟他周围的8个格子邻接


	返回

	self.adj_mx, N*N的邻接矩阵



	返回类型

	np.ndarray










	
_split_train_val_test(x, y, df=None)

	划分训练集、测试集、验证集，并缓存数据集


	参数

	
	x (np.ndarray) – 输入数据 (num_samples, input_length, …, feature_dim)


	y (np.ndarray) – 输出数据 (num_samples, input_length, …, feature_dim)






	返回

	
	tuple contains:
	x_train: (num_samples, input_length, …, feature_dim)

y_train: (num_samples, input_length, …, feature_dim)

x_val: (num_samples, input_length, …, feature_dim)

y_val: (num_samples, input_length, …, feature_dim)

x_test: (num_samples, input_length, …, feature_dim)

y_test: (num_samples, input_length, …, feature_dim)









	返回类型

	tuple

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.chebconv_dataset


	
class libcity.data.dataset.dataset_subclass.chebconv_dataset.ChebConvDataset(config)

	基类：libcity.data.dataset.abstract_dataset.AbstractDataset


	
_get_scalar(scaler_type, data)

	根据全局参数`scaler_type`选择数据归一化方法


	参数

	data – 训练数据X



	返回

	归一化对象



	返回类型

	Scaler










	
_load_cache_train_val_test()

	加载之前缓存好的训练集、测试集、验证集






	
_load_geo()

	加载.geo文件，格式[geo_id, type, coordinates, properties(若干列)]






	
_load_rel()

	加载.rel文件，格式[rel_id, type, origin_id, destination_id, properties(若干列)],
生成N*N的矩阵，默认.rel存在的边表示为1，不存在的边表示为0


	返回

	self.adj_mx, N*N的邻接矩阵



	返回类型

	np.ndarray










	
get_data()

	返回数据的DataLoader，包括训练数据、测试数据、验证数据


	返回

	dict



	返回类型

	batch_data










	
get_data_feature()

	返回一个 dict，包含数据集的相关特征


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.convgcn_dataset


	
class libcity.data.dataset.dataset_subclass.convgcn_dataset.CONVGCNDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset









            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.crann_dataset


	
class libcity.data.dataset.dataset_subclass.crann_dataset.CRANNDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
get_data()

	返回数据的DataLoader，包括训练数据、测试数据、验证数据


	返回

	
	tuple contains:
	train_dataloader: Dataloader composed of Batch (class)

eval_dataloader: Dataloader composed of Batch (class)

test_dataloader: Dataloader composed of Batch (class)









	返回类型

	tuple

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.cstn_dataset


	
class libcity.data.dataset.dataset_subclass.cstn_dataset.CSTNDataset(config)

	基类：libcity.data.dataset.traffic_state_grid_od_dataset.TrafficStateGridOdDataset


	
_generate_data()

	加载数据文件(.gridod)和外部数据(.ext)，以X, W, y的形式返回


	返回

	
	tuple contains:
	X(np.ndarray): 模型输入数据，(num_samples, input_length, …, feature_dim)

W(np.ndarray): 模型外部数据，(num_samples, input_length, ext_dim)
y(np.ndarray): 模型输出数据，(num_samples, output_length, …, feature_dim)









	返回类型

	tuple










	
get_data()

	返回数据的DataLoader，包括训练数据、测试数据、验证数据


	返回

	
	tuple contains:
	train_dataloader: Dataloader composed of Batch (class)

eval_dataloader: Dataloader composed of Batch (class)

test_dataloader: Dataloader composed of Batch (class)









	返回类型

	tuple










	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是网格的个数，
len_row是网格的行数，len_column是网格的列数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.dmvstnet_dataset


	
class libcity.data.dataset.dataset_subclass.dmvstnet_dataset.DMVSTNetDataset(config)

	基类：libcity.data.dataset.traffic_state_grid_dataset.TrafficStateGridDataset


	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是点的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict










	
get_dtw_grpah()

	











            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.geosan_dataset


	
class libcity.data.dataset.dataset_subclass.geosan_dataset.GeoSANDataset(config)

	基类：libcity.data.dataset.abstract_dataset.AbstractDataset


	
add_location(loc, coordinate)

	




	
build_vocab(min_freq=10)

	




	
static collect_fn_quadkey(batch, data_source, sampler, region_processer, loc2quadkey=None, k=5, with_trg_quadkey=True)

	




	
get_data()

	返回数据的DataLoader，包括训练数据、测试数据(事实上不提供)、验证数据


	返回

	
	tuple contains:
	train_dataloader: Dataloader composed of Batch (class)

eval_dataloader: None(no valid step)

test_dataloader: Dataloader composed of Batch (class)









	返回类型

	tuple










	
get_data_feature()

	返回一个 dict，包含数据集的相关特征


	返回

	包含数据集的相关特征的字典



	返回类型

	dict










	
get_visited_locs()

	




	
processing(min_freq=20)

	




	
region_stats()

	统计并打印数据集的一些基本信息






	
split(max_len=100)

	








	
class libcity.data.dataset.dataset_subclass.geosan_dataset.KNNSampler(query_sys, user_visited_locs, num_nearest=100, exclude_visited=False)

	基类：torch.nn.modules.module.Module


	
forward(trg_seq, k, user, **kwargs)

	基于query_sys从候选集中随机采样k个作为负样例






	
training: bool

	








	
class libcity.data.dataset.dataset_subclass.geosan_dataset.LadderSampler(data_source, batch_sz, fix_order=False)

	基类：torch.utils.data.sampler.Sampler






	
class libcity.data.dataset.dataset_subclass.geosan_dataset.LocQuerySystem

	基类：object


	
build_tree(dataset)

	构建KNN(基于BallTree实现)，用于sampler中的采样操作






	
get_knn(trg_loc, k=100)

	




	
get_radius(trg_loc, r=10.0)

	




	
prefetch_knn(k=100)

	




	
prefetch_radius(radius=10.0)

	




	
radius_stats(radius=10)

	








	
libcity.data.dataset.dataset_subclass.geosan_dataset.clip(n, min_value, max_value)

	




	
libcity.data.dataset.dataset_subclass.geosan_dataset.latlon2pxy(latitude, longitude, level_of_detail)

	




	
libcity.data.dataset.dataset_subclass.geosan_dataset.latlon2quadkey(lat, lon, level)

	经纬度 to quadkey 转换函数






	
libcity.data.dataset.dataset_subclass.geosan_dataset.map_size(level_of_detail)

	




	
libcity.data.dataset.dataset_subclass.geosan_dataset.pxy2txy(pixel_x, pixel_y)

	




	
libcity.data.dataset.dataset_subclass.geosan_dataset.txy2quadkey(tile_x, tile_y, level_of_detail)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.gman_dataset


	
class libcity.data.dataset.dataset_subclass.gman_dataset.GMANDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是点的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict














	
class libcity.data.dataset.dataset_subclass.gman_dataset.Graph(nx_G, is_directed, p, q)

	基类：object


	
get_alias_edge(src, dst)

	Get the alias edge setup lists for a given edge.






	
node2vec_walk(walk_length, start_node)

	Simulate a random walk starting from start node.






	
preprocess_transition_probs()

	Preprocessing of transition probabilities for guiding the random walks.






	
simulate_walks(num_walks, walk_length)

	Repeatedly simulate random walks from each node.










	
libcity.data.dataset.dataset_subclass.gman_dataset.alias_draw(J, q)

	Draw sample from a non-uniform discrete distribution using alias sampling.






	
libcity.data.dataset.dataset_subclass.gman_dataset.alias_setup(probs)

	Compute utility lists for non-uniform sampling from discrete distributions.
Refer to
https://hips.seas.harvard.edu/blog/2013/03/03/the-alias-method-efficient-sampling-with-many-discrete-outcomes/
for details






	
libcity.data.dataset.dataset_subclass.gman_dataset.learn_embeddings(walks, dimensions, window_size, iter)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.gsnet_dataset


	
class libcity.data.dataset.dataset_subclass.gsnet_dataset.GSNetDataset(config)

	基类：libcity.data.dataset.traffic_state_cpt_dataset.TrafficStateCPTDataset


	
get_data_feature()

	由于此类的数据输入包含len_closeness/len_period/len_trend的数据，但都融合到X中，
因此，继承此类的子类此函数应该返回这三段数据的具体长度（不一定等于上述的三个参数的值）


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.gts_dataset


	
class libcity.data.dataset.dataset_subclass.gts_dataset.GTSDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是点的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.hgcn_dataset


	
class libcity.data.dataset.dataset_subclass.hgcn_dataset.HGCNDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
calculate_adj_mx_cluster()

	
	返回

	#聚类结果[cluster_num][]   聚类标识[cluster_num][]










	
get_cluster()

	
	返回

	聚类后的中心向量矩阵，区域[节点]










	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是点的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度
:returns: 包含数据集的相关特征的字典
:rtype: dict













            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.line_dataset


	
class libcity.data.dataset.dataset_subclass.line_dataset.Alias(prob)

	基类：object


	
sample()

	








	
class libcity.data.dataset.dataset_subclass.line_dataset.LINEDataset(config)

	基类：libcity.data.dataset.abstract_dataset.AbstractDataset


	
_generate_data()

	LINE 采用的是按类似于 Skip-Gram 的训练方式，类似于 Word2Vec(Skip-Gram)，将单词对类比成图中的一条边，
LINE 同时采用了两个优化，一个是对边按照正比于边权重的概率进行采样，另一个是类似于 Word2Vec 当中的负采样方法，
在采样一条边时，同时产生该边起始点到目标点（按正比于度^0.75的概率采样获得）的多个”负采样”边。
最后，为了通过 Python 的均匀分布随机数产生符合目标分布的采样，使用 O(1) 的 alias 采样方法






	
_load_cache()

	加载之前缓存好的训练集、测试集、验证集






	
_load_geo()

	加载.geo文件，格式[geo_id, type, coordinates, properties(若干列)]






	
_load_rel()

	加载.rel文件，格式[rel_id, type, origin_id, destination_id, properties(若干列)],
生成N*N的矩阵，默认.rel存在的边表示为1，不存在的边表示为0


	返回

	self.adj_mx, N*N的邻接矩阵



	返回类型

	np.ndarray










	
get_data()

	返回数据的DataLoader，包括训练数据、测试数据、验证数据


	返回

	dict



	返回类型

	batch_data










	
get_data_feature()

	返回一个 dict，包含数据集的相关特征


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.multi_stgcnet_dataset


	
class libcity.data.dataset.dataset_subclass.multi_stgcnet_dataset.MultiSTGCnetDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset, libcity.data.dataset.traffic_state_cpt_dataset.TrafficStateCPTDataset


	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是点的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度,
len_closeness/len_period/len_trend分别是三段数据的长度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.pbs_trajectory_dataset


	
class libcity.data.dataset.dataset_subclass.pbs_trajectory_dataset.PBSTrajectoryDataset(config)

	基类：libcity.data.dataset.abstract_dataset.AbstractDataset

popularity based negative sampling
weighted random sampling based on np.random.choice


	
cutter_filter()

	
	切割后的轨迹存储格式: (dict)
	
	{
	
	uid: [
	
	[
	checkin_record,
checkin_record,
…





],
[


checkin_record,
checkin_record,
…












}










	
divide_data()

	
	返回

	train_data (list)
eval_data (list)
test_data (list)










	
encode_traj(data)

	encode the cut trajectory


	参数

	data (dict) – the key is uid, the value is the uid’s trajectories. For example:
{



	uid: [
	trajectory1,
trajectory2





]




}
trajectory1 = [


dyna_id,
dyna_id,
…..




]





	返回

	
	For example:
	
	{
	data_feature: {…},
pad_item: {…},
encoded_data: {uid: encoded_trajectories}





}









	返回类型

	dict










	
get_data()

	轨迹比较特殊，原子文件中存储的并不是轨迹而是一个一个点，因此需要先对轨迹进行切割






	
get_data_feature()

	返回一个 dict，包含数据集的相关特征


	返回

	包含数据集的相关特征的字典



	返回类型

	dict










	
get_encoder()

	











            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.reslstm_dataset


	
class libcity.data.dataset.dataset_subclass.reslstm_dataset.RESLSTMDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset









            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.staggcn_dataset


	
class libcity.data.dataset.dataset_subclass.staggcn_dataset.STAGGCNDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
edge_index_func(matrix)

	




	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是点的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict










	
get_dtw_edge_index()

	




	
get_edge_index()

	











            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.stdn_dataset


	
class libcity.data.dataset.dataset_subclass.stdn_dataset.STDNDataset(config)

	基类：libcity.data.dataset.traffic_state_datatset.TrafficStateDataset


	
_generate_train_val_test()

	加载数据集，并划分训练集、测试集、验证集，并缓存数据集






	
_load_cache_train_val_test()

	加载之前缓存好的训练集、测试集、验证集






	
_split_train_val_test_stdn(x, y, flatten_att_nbhd_inputs, flatten_att_flow_inputs, att_lstm_inputs, nbhd_inputs, flow_inputs, lstm_inputs)

	划分训练集、测试集、验证集，并缓存数据集


	参数

	
	x (np.ndarray) – 输入数据 (num_samples, input_length, …, feature_dim)


	y (np.ndarray) – 输出数据 (num_samples, input_length, …, feature_dim)






	返回

	
	tuple contains:
	x_train: (num_samples, input_length, …, feature_dim)

y_train: (num_samples, input_length, …, feature_dim)

x_val: (num_samples, input_length, …, feature_dim)

y_val: (num_samples, input_length, …, feature_dim)

x_test: (num_samples, input_length, …, feature_dim)

y_test: (num_samples, input_length, …, feature_dim)









	返回类型

	tuple










	
get_data()

	返回数据的DataLoader，包括训练数据、测试数据、验证数据


	返回

	
	tuple contains:
	train_dataloader: Dataloader composed of Batch (class)

eval_dataloader: Dataloader composed of Batch (class)

test_dataloader: Dataloader composed of Batch (class)









	返回类型

	tuple










	
get_data_feature()

	返回数据集特征，子类必须实现这个函数，返回必要的特征


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.stg2seq_dataset


	
class libcity.data.dataset.dataset_subclass.stg2seq_dataset.STG2SeqDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
_generate_data()

	加载数据文件(.dyna/.grid/.od/.gridod)和外部数据(.ext)，且将二者融合，以X，y的形式返回


	返回

	
	tuple contains:
	x(np.ndarray): 模型输入数据，(num_samples, input_length, …, feature_dim)

y(np.ndarray): 模型输出数据，(num_samples, output_length, …, feature_dim)









	返回类型

	tuple










	
_generate_train_val_test()

	加载数据集，并划分训练集、测试集、验证集，并缓存数据集


	返回

	
	tuple contains:
	x_train: (num_samples, input_length, …, feature_dim)

y_train: (num_samples, input_length, …, feature_dim)

x_val: (num_samples, input_length, …, feature_dim)

y_val: (num_samples, input_length, …, feature_dim)

x_test: (num_samples, input_length, …, feature_dim)

y_test: (num_samples, input_length, …, feature_dim)









	返回类型

	tuple










	
_load_cache_train_val_test()

	加载之前缓存好的训练集、测试集、验证集


	返回

	
	tuple contains:
	x_train: (num_samples, input_length, …, feature_dim)

y_train: (num_samples, input_length, …, feature_dim)

x_val: (num_samples, input_length, …, feature_dim)

y_val: (num_samples, input_length, …, feature_dim)

x_test: (num_samples, input_length, …, feature_dim)

y_test: (num_samples, input_length, …, feature_dim)









	返回类型

	tuple










	
_load_rel()

	根据网格结构构建邻接矩阵，一个格子跟他周围的8个格子邻接


	返回

	self.adj_mx, N*N的邻接矩阵



	返回类型

	np.ndarray










	
_split_train_val_test(x, y, df=None)

	划分训练集、测试集、验证集，并缓存数据集


	参数

	
	x (np.ndarray) – 输入数据 (num_samples, input_length, …, feature_dim)


	y (np.ndarray) – 输出数据 (num_samples, input_length, …, feature_dim)






	返回

	
	tuple contains:
	x_train: (num_samples, input_length, …, feature_dim)

y_train: (num_samples, input_length, …, feature_dim)

x_val: (num_samples, input_length, …, feature_dim)

y_val: (num_samples, input_length, …, feature_dim)

x_test: (num_samples, input_length, …, feature_dim)

y_test: (num_samples, input_length, …, feature_dim)









	返回类型

	tuple

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.stresnet_dataset


	
class libcity.data.dataset.dataset_subclass.stresnet_dataset.STResNetDataset(config)

	基类：libcity.data.dataset.traffic_state_grid_dataset.TrafficStateGridDataset, libcity.data.dataset.traffic_state_cpt_dataset.TrafficStateCPTDataset

STResNet外部数据源代码只用了ext_y, 没有用到ext_x!


	
_get_external_array(timestamp_list, ext_data=None, previous_ext=False, ext_time=True)

	根据时间戳数组，获取对应时间的外部特征


	参数

	
	timestamp_list – 时间戳序列


	ext_data – 外部数据


	previous_ext – 是否是用过去时间段的外部数据，因为对于预测的时间段Y，
一般没有真实的外部数据，所以用前一个时刻的数据，多步预测则用提前多步的数据






	返回

	External data shape is (len(timestamp_list), ext_dim)



	返回类型

	np.ndarray










	
_load_ext_data(ts_x, ts_y)

	加载对应时间的外部数据(.ext)


	参数

	
	ts_x – 输入数据X对应的时间戳，shape: (num_samples, T_c+T_p+T_t)


	ts_y – 输出数据Y对应的时间戳，shape:(num_samples, )






	返回

	
	tuple contains:
	ext_x(np.ndarray): 对应时间的外部数据, shape: (num_samples, T_c+T_p+T_t, ext_dim),
ext_y(np.ndarray): 对应时间的外部数据, shape: (num_samples, ext_dim)









	返回类型

	tuple










	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是网格的个数，
len_row是网格的行数，len_column是网格的列数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.dataset_subclass.tgclstm_dataset


	
class libcity.data.dataset.dataset_subclass.tgclstm_dataset.TGCLSTMDataset(config)

	基类：libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset


	
_load_rel()

	加载.rel文件，格式[rel_id, type, origin_id, destination_id, properties(若干列)]






	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是点的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度, FFR是额外的输入矩阵


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.eta_encoder



	libcity.data.dataset.eta_encoder.abstract_eta_encoder

	libcity.data.dataset.eta_encoder.deeptte_encoder

	libcity.data.dataset.eta_encoder.ttpnet_encoder






	
class libcity.data.dataset.eta_encoder.DeeptteEncoder(config)

	基类：libcity.data.dataset.eta_encoder.abstract_eta_encoder.AbstractETAEncoder


	
encode(uid, trajectories, dyna_feature_column)

	Encode trajectories of user uid.


	参数

	
	uid (int) – The uid of user. If there is no need to encode uid, just keep it.


	trajectories (list of trajectory) – The trajectories of user. Each trajectory is


	sequence of spatiotemporal point. The spatiotemporal point is represented by (a) – 


	list. Thus (a) – 
	trajectory1 = [
	[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
…..





]




	trajectory is represented by a list of lists. For example (a) – 
	trajectory1 = [
	[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
…..





]




	spatiotemporal tuple contains all useful information in a record of the Raw (Every) – 


	Data (refer to corresponding .dyna file for details) – 


	represented as (are) – 
	[
	
	[ # trajectory1
	[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
…





],
trajectory2,
…





]




	dyna_feature_column (dict) – The key is a feature’s name and the value should be corresponding
column id in .dyna file.






	返回

	The return value of this function is the list of encoded trajectories.
Same as the input format, each encoded trajectory should be a tuple, which contains
all features extracted from the input trajectory. The encoded trajectory will
subsequently be converted to a torch.tensor and then directly input to the model.
(see more in libcity.Batch)
Take the DeeptteEncoder as an example.



	encoded_trajectory = [current_longi, current_lati, current_tim, current_dis, current_state,
	uid, weekid, timeid, dist, time]








Please make sure the order of the features in the list is consistent with the order
of the features in self.feature_dict.





	返回类型

	list










	
gen_data_feature()

	After encode all trajectories, this method will be called to tell encoder that you can generate the
data_feature and pad_item






	
gen_scalar_data_feature(train_data)

	








	
class libcity.data.dataset.eta_encoder.TtpnetEncoder(config)

	基类：libcity.data.dataset.eta_encoder.abstract_eta_encoder.AbstractETAEncoder


	
encode(uid, trajectories, dyna_feature_column)

	Encode trajectories of user uid.


	参数

	
	uid (int) – The uid of user. If there is no need to encode uid, just keep it.


	trajectories (list of trajectory) – The trajectories of user. Each trajectory is


	sequence of spatiotemporal point. The spatiotemporal point is represented by (a) – 


	list. Thus (a) – 
	trajectory1 = [
	[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
…..





]




	trajectory is represented by a list of lists. For example (a) – 
	trajectory1 = [
	[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
…..





]




	spatiotemporal tuple contains all useful information in a record of the Raw (Every) – 


	Data (refer to corresponding .dyna file for details) – 


	represented as (are) – 
	[
	
	[ # trajectory1
	[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
…





],
trajectory2,
…





]




	dyna_feature_column (dict) – The key is a feature’s name and the value should be corresponding
column id in .dyna file.






	返回

	The return value of this function is the list of encoded trajectories.
Same as the input format, each encoded trajectory should be a tuple, which contains
all features extracted from the input trajectory. The encoded trajectory will
subsequently be converted to a torch.tensor and then directly input to the model.
(see more in libcity.Batch)
Take the DeeptteEncoder as an example.



	encoded_trajectory = [current_longi, current_lati, current_tim, current_dis, current_state,
	uid, weekid, timeid, dist, time]








Please make sure the order of the features in the list is consistent with the order
of the features in self.feature_dict.





	返回类型

	list










	
gen_data_feature()

	After encode all trajectories, this method will be called to tell encoder that you can generate the
data_feature and pad_item






	
gen_scalar_data_feature(train_data)

	











            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.eta_encoder.abstract_eta_encoder


	
class libcity.data.dataset.eta_encoder.abstract_eta_encoder.AbstractETAEncoder(config)

	基类：object

ETA Encoder

ETA Encoder is used to encode the spatiotemporal information in trajectory.
We abstract the encoding operation from the Dataset Module to facilitate developers
to achive more flexible and diverse trajectory representation extraction. It is worth
noting that the representation extraction involved here is not learnable and fixed.
Any learnable representation extraction, e.g. embedding, should be emplemented in
Model Module.


	
config

	The configuration of the encoder.


	Type

	libcity.ConfigParser










	
pad_item

	The key is a feature’s name and the value should be corresponding
padding value. If a feature dose not need to be padded, don’t insert it into
this dict. In other word, libcity.dataset.Batch will pad all features in pad_item.keys().


	Type

	dict










	
feature_dict

	The key is a feature’s name and the value should be the data type of
the corresponding feature. When libcity.dataset.Batch converts the encoded trajectory tuple
to tensor, It will refer to this attribute to know the feature name and data type corresponding
to each element in the tuple.


	Type

	dict










	
data_feature

	The data_feature contains the statistics features of the encoded dataset, which is
used to init the model. For example, if the model use torch.nn.Embedding to embed location id and time id,
the data_feature should contain loc_size and time_size to tell model how to init the embedding layer.


	Type

	dict










	
encode(uid, trajectories, dyna_feature_column)

	Encode trajectories of user uid.


	参数

	
	uid (int) – The uid of user. If there is no need to encode uid, just keep it.


	trajectories (list of trajectory) – The trajectories of user. Each trajectory is


	sequence of spatiotemporal point. The spatiotemporal point is represented by (a) – 


	list. Thus (a) – 
	trajectory1 = [
	[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
…..





]




	trajectory is represented by a list of lists. For example (a) – 
	trajectory1 = [
	[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
…..





]




	spatiotemporal tuple contains all useful information in a record of the Raw (Every) – 


	Data (refer to corresponding .dyna file for details) – 


	represented as (are) – 
	[
	
	[ # trajectory1
	[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
…





],
trajectory2,
…





]




	dyna_feature_column (dict) – The key is a feature’s name and the value should be corresponding
column id in .dyna file.






	返回

	The return value of this function is the list of encoded trajectories.
Same as the input format, each encoded trajectory should be a tuple, which contains
all features extracted from the input trajectory. The encoded trajectory will
subsequently be converted to a torch.tensor and then directly input to the model.
(see more in libcity.Batch)
Take the DeeptteEncoder as an example.



	encoded_trajectory = [current_longi, current_lati, current_tim, current_dis, current_state,
	uid, weekid, timeid, dist, time]








Please make sure the order of the features in the list is consistent with the order
of the features in self.feature_dict.





	返回类型

	list










	
gen_data_feature()

	After encode all trajectories, this method will be called to tell encoder that you can generate the
data_feature and pad_item













            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.eta_encoder.deeptte_encoder


	
class libcity.data.dataset.eta_encoder.deeptte_encoder.DeeptteEncoder(config)

	基类：libcity.data.dataset.eta_encoder.abstract_eta_encoder.AbstractETAEncoder


	
encode(uid, trajectories, dyna_feature_column)

	Encode trajectories of user uid.


	参数

	
	uid (int) – The uid of user. If there is no need to encode uid, just keep it.


	trajectories (list of trajectory) – The trajectories of user. Each trajectory is


	sequence of spatiotemporal point. The spatiotemporal point is represented by (a) – 


	list. Thus (a) – 
	trajectory1 = [
	[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
…..





]




	trajectory is represented by a list of lists. For example (a) – 
	trajectory1 = [
	[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
…..





]




	spatiotemporal tuple contains all useful information in a record of the Raw (Every) – 


	Data (refer to corresponding .dyna file for details) – 


	represented as (are) – 
	[
	
	[ # trajectory1
	[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
…





],
trajectory2,
…





]




	dyna_feature_column (dict) – The key is a feature’s name and the value should be corresponding
column id in .dyna file.






	返回

	The return value of this function is the list of encoded trajectories.
Same as the input format, each encoded trajectory should be a tuple, which contains
all features extracted from the input trajectory. The encoded trajectory will
subsequently be converted to a torch.tensor and then directly input to the model.
(see more in libcity.Batch)
Take the DeeptteEncoder as an example.



	encoded_trajectory = [current_longi, current_lati, current_tim, current_dis, current_state,
	uid, weekid, timeid, dist, time]








Please make sure the order of the features in the list is consistent with the order
of the features in self.feature_dict.





	返回类型

	list










	
gen_data_feature()

	After encode all trajectories, this method will be called to tell encoder that you can generate the
data_feature and pad_item






	
gen_scalar_data_feature(train_data)

	








	
libcity.data.dataset.eta_encoder.deeptte_encoder.geo_distance(lon1, lat1, lon2, lat2)

	Calculate the great circle distance between two points
on the earth (specified in decimal degrees)









            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.eta_encoder.ttpnet_encoder


	
class libcity.data.dataset.eta_encoder.ttpnet_encoder.TtpnetEncoder(config)

	基类：libcity.data.dataset.eta_encoder.abstract_eta_encoder.AbstractETAEncoder


	
encode(uid, trajectories, dyna_feature_column)

	Encode trajectories of user uid.


	参数

	
	uid (int) – The uid of user. If there is no need to encode uid, just keep it.


	trajectories (list of trajectory) – The trajectories of user. Each trajectory is


	sequence of spatiotemporal point. The spatiotemporal point is represented by (a) – 


	list. Thus (a) – 
	trajectory1 = [
	[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
…..





]




	trajectory is represented by a list of lists. For example (a) – 
	trajectory1 = [
	[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
…..





]




	spatiotemporal tuple contains all useful information in a record of the Raw (Every) – 


	Data (refer to corresponding .dyna file for details) – 


	represented as (are) – 
	[
	
	[ # trajectory1
	[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
[dyna_id, type, time, entity_id, traj_id, coordinates/location, properties],
…





],
trajectory2,
…





]




	dyna_feature_column (dict) – The key is a feature’s name and the value should be corresponding
column id in .dyna file.






	返回

	The return value of this function is the list of encoded trajectories.
Same as the input format, each encoded trajectory should be a tuple, which contains
all features extracted from the input trajectory. The encoded trajectory will
subsequently be converted to a torch.tensor and then directly input to the model.
(see more in libcity.Batch)
Take the DeeptteEncoder as an example.



	encoded_trajectory = [current_longi, current_lati, current_tim, current_dis, current_state,
	uid, weekid, timeid, dist, time]








Please make sure the order of the features in the list is consistent with the order
of the features in self.feature_dict.





	返回类型

	list










	
gen_data_feature()

	After encode all trajectories, this method will be called to tell encoder that you can generate the
data_feature and pad_item






	
gen_scalar_data_feature(train_data)

	








	
libcity.data.dataset.eta_encoder.ttpnet_encoder.geo_distance(lon1, lat1, lon2, lat2)

	Calculate the great circle distance between two points
on the earth (specified in decimal degrees)









            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.trajectory_encoder



	libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder

	libcity.data.dataset.trajectory_encoder.atstlstm_encoder

	libcity.data.dataset.trajectory_encoder.cara_encoder

	libcity.data.dataset.trajectory_encoder.hstlstm_encoder

	libcity.data.dataset.trajectory_encoder.lstpm_encoder

	libcity.data.dataset.trajectory_encoder.serm_encoder

	libcity.data.dataset.trajectory_encoder.stan_encoder

	libcity.data.dataset.trajectory_encoder.standard_trajectory_encoder

	libcity.data.dataset.trajectory_encoder.strnn_encoder









            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder


	
class libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder.AbstractTrajectoryEncoder(config)

	基类：object

Trajectory Encoder

Trajectory Encoder is used to encode the spatiotemporal information in trajectory.
We abstract the encoding operation from the Dataset Module to facilitate developers
to achive more flexible and diverse trajectory representation extraction. It is worth
noting that the representation extraction involved here is not learnable and fixed.
Any learnable representation extraction, e.g. embedding, should be emplemented in
Model Module.


	
config

	The configuration of the encoder.


	Type

	libcity.ConfigParser










	
pad_item

	The key is a feature’s name and the value should be corresponding
padding value. If a feature dose not need to be padded, don’t insert it into
this dict. In other word, libcity.dataset.Batch will pad all features in pad_item.keys().


	Type

	dict










	
feature_max_len

	The key is a feature’s name and the value should be corresponding
max length. When libcity.dataset.Batch pads features, it will intercept the excessively
long sequence feature according to this attribute.


	Type

	dict










	
feature_dict

	The key is a feature’s name and the value should be the data type of
the corresponding feature. When libcity.dataset.Batch converts the encoded trajectory tuple
to tensor, It will refer to this attribute to know the feature name and data type corresponding
to each element in the tuple.


	Type

	dict










	
data_feature

	The data_feature contains the statistics features of the encoded dataset, which is
used to init the model. For example, if the model use torch.nn.Embedding to embed location id and time id,
the data_feature should contain loc_size and time_size to tell model how to init the embedding layer.


	Type

	dict










	
encode(uid, trajectories, negative_sample=None)

	Encode trajectories of user uid.


	参数

	
	uid (int) – The uid of user. If there is no need to encode uid, just keep it.


	trajectories (list of trajectory) – The trajectories of user. Each trajectory is


	sequence of spatiotemporal point. The spatiotemporal point is represented by (a) – 


	tuple. Thus (a) – 
	trajectory1 = [
	dyna_id,
dyna_id,
…..





]




	trajectory is represented by a list of tuples. For example (a) – 
	trajectory1 = [
	dyna_id,
dyna_id,
…..





]




	spatiotemporal tuple contains all useful information in a record of the Raw (Every) – 


	Data (refer to corresponding .dyna file for details) – 


	represented as (are) – 
	[
	
	[ # trajectory1
	dyna_id,
dyna_id,
…





],
trajectory2,
…





]




	negative_sample (list) – the sampled negative POI list. This param only will be used in
negative-sampled rank situation.






	返回

	The return value of this function is the list of encoded trajectories.
Same as the input format, each encoded trajectory should be a tuple, which contains
all features extracted from the input trajectory. The encoded trajectory will
subsequently be converted to a torch.tensor and then directly input to the model.
(see more in libcity.Batch)
Take the StandardTrajectoryEncoder as an example.


encoded_trajectory = [history_loc, history_tim, current_loc, current_tim, target, target_tim, uid]




Please make sure the order of the features in the list is consistent with the order
of the features in self.feature_dict.





	返回类型

	list

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.trajectory_encoder.atstlstm_encoder


	
class libcity.data.dataset.trajectory_encoder.atstlstm_encoder.AtstlstmEncoder(config)

	基类：libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder.AbstractTrajectoryEncoder


	
encode(uid, trajectories, negative_sample)

	Encoded Method refered to the open source code
https://github.com/drhuangliwei/An-Attention-based-Spatiotemporal-LSTM-Network-for-Next-POI-Recommendation
row index is:



0      1    2     3          4




dyna_id,type,time,entity_id,location









	
gen_data_feature()

	











            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.trajectory_encoder.cara_encoder


	
class libcity.data.dataset.trajectory_encoder.cara_encoder.CARATrajectoryEncoder(config)

	基类：libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder.AbstractTrajectoryEncoder


	
encode(uid, trajectories, negative_sample=None)

	standard encoder use the same method as DeepMove
Recode poi id. Encode timestamp with its hour.
:param uid: same as AbstractTrajectoryEncoder
:type uid: [type]
:param trajectories: same as AbstractTrajectoryEncoder



	trajectory1 = [
	(location ID, timestamp, timezone_offset_in_minutes),
(location ID, timestamp, timezone_offset_in_minutes),
…..





]












	
gen_data_feature()

	











            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.trajectory_encoder.hstlstm_encoder


	
class libcity.data.dataset.trajectory_encoder.hstlstm_encoder.HstlstmEncoder(config)

	基类：libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder.AbstractTrajectoryEncoder


	
encode(uid, trajectories, negative_sample=None)

	standard encoder use the same method as DeepMove

Recode poi id. Encode timestamp with its hour.


	参数

	
	uid ([type]) – same as AbstractTrajectoryEncoder


	trajectories ([type]) – same as AbstractTrajectoryEncoder
trajectory1 = [


(location ID, timestamp, timezone_offset_in_minutes),
(location ID, timestamp, timezone_offset_in_minutes),
…..




]















	
gen_data_feature()

	











            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.trajectory_encoder.lstpm_encoder


	
class libcity.data.dataset.trajectory_encoder.lstpm_encoder.LstpmEncoder(config)

	基类：libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder.AbstractTrajectoryEncoder


	
encode(uid, trajectories, negative_sample=None)

	standard encoder use the same method as DeepMove

Recode poi id. Encode timestamp with its hour.


	参数

	
	uid ([type]) – same as AbstractTrajectoryEncoder


	trajectories ([type]) – same as AbstractTrajectoryEncoder
trajectory1 = [


(location ID, timestamp, timezone_offset_in_minutes),
(location ID, timestamp, timezone_offset_in_minutes),
…..




]















	
gen_data_feature()

	








	
libcity.data.dataset.trajectory_encoder.lstpm_encoder.geodistance(lat1, lng1, lat2, lng2)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.trajectory_encoder.serm_encoder


	
class libcity.data.dataset.trajectory_encoder.serm_encoder.SermEncoder(config)

	基类：libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder.AbstractTrajectoryEncoder


	
encode(uid, trajectories, negative_sample=None)

	standard encoder use the same method as DeepMove

Recode poi id. Encode timestamp with its hour.


	参数

	
	uid ([type]) – same as AbstractTrajectoryEncoder


	trajectories ([type]) – same as AbstractTrajectoryEncoder
trajectory1 = [


(location ID, timestamp, timezone_offset_in_minutes),
(location ID, timestamp, timezone_offset_in_minutes),
…..




]















	
gen_data_feature()

	




	
get_text_from_point(point)

	return word index






	
load_wordvec(vecpath='./raw_data/word_vec/glove.twitter.27B.50d.txt')

	











            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.trajectory_encoder.stan_encoder


	
class libcity.data.dataset.trajectory_encoder.stan_encoder.StanEncoder(config)

	基类：libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder.AbstractTrajectoryEncoder


	
encode(uid, trajectories, negative_sample=None)

	standard encoder use the same method as DeepMove

Recode poi id. Encode timestamp with its hour.


	参数

	
	uid ([type]) – same as AbstractTrajectoryEncoder


	trajectories ([type]) – same as AbstractTrajectoryEncoder
trajectory1 = [


(location ID, timestamp, timezone_offset_in_minutes),
(location ID, timestamp, timezone_offset_in_minutes),
…..




]















	
gen_data_feature()

	








	
libcity.data.dataset.trajectory_encoder.stan_encoder.haversine(lon1, lat1, lon2, lat2)

	Calculate the great circle distance between two points
on the earth (specified in decimal degrees)









            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.trajectory_encoder.standard_trajectory_encoder


	
class libcity.data.dataset.trajectory_encoder.standard_trajectory_encoder.StandardTrajectoryEncoder(config)

	基类：libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder.AbstractTrajectoryEncoder


	
encode(uid, trajectories, negative_sample=None)

	standard encoder use the same method as DeepMove

Recode poi id. Encode timestamp with its hour.


	参数

	
	uid ([type]) – same as AbstractTrajectoryEncoder


	trajectories ([type]) – same as AbstractTrajectoryEncoder
trajectory1 = [


(location ID, timestamp, timezone_offset_in_minutes),
(location ID, timestamp, timezone_offset_in_minutes),
…..




]















	
gen_data_feature()

	











            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.trajectory_encoder.strnn_encoder


	
class libcity.data.dataset.trajectory_encoder.strnn_encoder.StrnnEncoder(config)

	基类：libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder.AbstractTrajectoryEncoder


	
encode(uid, trajectories, negative_sample=None)

	standard encoder use the same method as DeepMove
Recode poi id. Encode timestamp with its hour.
:param uid: same as AbstractTrajectoryEncoder
:type uid: [type]
:param trajectories: same as AbstractTrajectoryEncoder



	trajectory1 = [
	(location ID, timestamp, timezone_offset_in_minutes),
(location ID, timestamp, timezone_offset_in_minutes),
…..





]












	
gen_data_feature()

	








	
libcity.data.dataset.trajectory_encoder.strnn_encoder.euclidean_dist(x, y)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.abstract_dataset


	
class libcity.data.dataset.abstract_dataset.AbstractDataset(config)

	基类：object


	
get_data()

	返回数据的DataLoader，包括训练数据、测试数据、验证数据


	返回

	
	tuple contains:
	train_dataloader: Dataloader composed of Batch (class)

eval_dataloader: Dataloader composed of Batch (class)

test_dataloader: Dataloader composed of Batch (class)









	返回类型

	tuple










	
get_data_feature()

	返回一个 dict，包含数据集的相关特征


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.eta_dataset


	
class libcity.data.dataset.eta_dataset.ETADataset(config)

	基类：libcity.data.dataset.abstract_dataset.AbstractDataset


	
_divide_data()

	
	返回

	train_data (list)
eval_data (list)
test_data (list)










	
_encode_traj(data)

	encode the trajectory


	参数

	data (dict) – the key is uid, the value is the uid’s trajectories. For example:
{



	uid: [
	trajectory1,
trajectory2





]




}
trajectory1 = [


checkin_record,
checkin_record,
…..




]





	返回

	
	For example:
	
	{
	data_feature: {…},
pad_item: {…},
encoded_data: {uid: encoded_trajectories}





}









	返回类型

	dict










	
_load_dyna()

	
	轨迹存储格式: (dict)
	
	{
	
	uid: [
	
	[
	dyna_record,
dyna_record,
…





],
[


dyna_record,
dyna_record,
…












}










	
get_data()

	返回数据的DataLoader，包括训练数据、测试数据、验证数据


	返回

	
	tuple contains:
	train_dataloader: Dataloader composed of Batch (class)

eval_dataloader: Dataloader composed of Batch (class)

test_dataloader: Dataloader composed of Batch (class)









	返回类型

	tuple










	
get_data_feature()

	返回一个 dict，包含数据集的相关特征


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.map_matching_dataset


	
class libcity.data.dataset.map_matching_dataset.MapMatchingDataset(config)

	基类：libcity.data.dataset.abstract_dataset.AbstractDataset

路网匹配数据集的基类。


	
_load_dyna()

	加载.dyna文件，格式 [dyna_id,type,time,entity_id,location]
self.with_time 用于表示轨迹是否包含时间信息
:returns: 数据数组
:rtype: np.ndarray






	
_load_geo_and_rel()

	加载.geo文件，格式[geo_id, type, coordinates, properties(若干列)]
加载.rel文件，格式[rel_id, type, origin_id, destination_id, properties(若干列)],
.rel文件用来表示路网数据


	返回

	networkx.MultiDiGraph



	返回类型

	self.rd_nwk










	
_load_truth_dyna()

	加载.dyna文件，格式: 每行一个 rel_id 或一组 rel_id
Returns:






	
_load_usr()

	加载.usr文件， 格式 [usr_id]
:returns: self.usr_lst 用户id的集合
:rtype: np.ndarray






	
get_data()

	返回训练数据、验证数据、测试数据
对于MapMatching，训练数据和验证数据为None。
:returns:     {


‘trajectory’: np.array (time, lon, lat) if with_time else (lon, lat)
‘rd_nwk’: networkx.MultiDiGraph
‘route’: ground truth, numpy array
}





	返回类型

	dictionary










	
get_data_feature()

	返回一个 dict，包含数据集的相关特征


	返回

	包含数据集的相关特征的字典



	返回类型

	dict














	
class libcity.data.dataset.map_matching_dataset.UnionSet(n)

	基类：object


	
find(index)

	




	
print()

	




	
union(index1, index2)

	











            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.roadnetwork_dataset


	
class libcity.data.dataset.roadnetwork_dataset.RoadNetWorkDataset(config)

	基类：libcity.data.dataset.traffic_state_datatset.TrafficStateDataset


	
get_data()

	返回数据的DataLoader，此类只负责返回路网结构adj_mx，而adj_mx在data_feature中，这里什么都不返回






	
get_data_feature()

	返回一个 dict，包含数据集的相关特征


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.traffic_state_cpt_dataset


	
class libcity.data.dataset.traffic_state_cpt_dataset.TrafficStateCPTDataset(config)

	基类：libcity.data.dataset.traffic_state_datatset.TrafficStateDataset

交通状态预测数据集的另一个基类
部分交通预测模型通过对接近度(closeness)/周期(period)/趋势(trend)进行建模实现预测。
默认使用len_closeness/len_period/len_trend的数据预测当前时刻的数据，即一个X，一个y。（一般是单步预测）
数据原始的时间戳不能为空！。
一般对外部数据进行单独建模，因此数据为[X, y, X_ext(可选), y_ext(可选)]。
默认使用`train_rate`和`eval_rate`在样本数量(num_samples)维度上直接切分训练集、测试集、验证集。


	
_add_external_information(df, ext_data=None)

	将外部数据和原始交通状态数据结合到高维数组中，子类必须实现这个方法来指定如何融合外部数据和交通状态数据,
由于基于len_closeness/len_period/len_trend的方法一般将外部数据单独处理，所以不需要实现此方法。


	参数

	
	df (np.ndarray) – 交通状态数据多维数组


	ext_data (np.ndarray) – 外部数据






	返回

	融合后的外部数据和交通状态数据



	返回类型

	np.ndarray










	
_generate_data()

	加载数据文件(.dyna/.grid/.od/.gridod)和外部数据(.ext)


	返回

	
	tuple contains:
	x(np.ndarray): 模型输入数据，(num_samples, T_c+T_p+T_t, …, feature_dim)

y(np.ndarray): 模型输出数据，(num_samples, 1, …, feature_dim)

ext_x(np.ndarray): 模型输入外部数据，(num_samples, T_c+T_p+T_t, ext_dim)

ext_y(np.ndarray): 模型输出外部数据，(num_samples, ext_dim)









	返回类型

	tuple










	
_generate_input_data(df)

	根据全局参数len_closeness/len_period/len_trend切分输入，产生模型需要的输入。
interval_period是period的长度，一般是一天，单位是天，
interval_trend是trend的长度，一般是一周，单位是天，
pad_**则是向前或向后扩展多长的距离，
用三段的输入一起与预测输出，单步预测。


	参数

	df (np.ndarray) – 数据数组，shape: (len_time, …, feature_dim)



	返回

	
	tuple contains:
	x(np.ndarray): 模型输入数据，(num_samples, T_c+T_p+T_t, …, feature_dim)

y(np.ndarray): 模型输出数据，(num_samples, 1, …, feature_dim)

ts_x: 输入数据对应的时间片，(num_samples, T_c+T_p+T_t)

ts_y: 输出数据对应的时间片，(num_samples, )









	返回类型

	tuple










	
_generate_train_val_test()

	加载数据集，并划分训练集、测试集、验证集，并缓存数据集


	返回

	
	tuple contains:
	x_train: (num_samples, T_c+T_p+T_t, …, feature_dim)

y_train: (num_samples, 1, …, feature_dim)

x_val: (num_samples, T_c+T_p+T_t, …, feature_dim)

y_val: (num_samples, 1, …, feature_dim)

x_test: (num_samples, T_c+T_p+T_t, …, feature_dim)

y_test: (num_samples, 1, …, feature_dim)

ext_x_train: (num_samples, T_c+T_p+T_t, ext_dim)

ext_y_train: (num_samples, ext_dim)

ext_x_val: (num_samples, T_c+T_p+T_t, ext_dim)

ext_y_val: (num_samples, ext_dim)

ext_x_test: (num_samples, T_c+T_p+T_t, ext_dim)

ext_y_test: (num_samples, ext_dim)









	返回类型

	tuple










	
_get_external_array(timestamp_list, ext_data=None, previous_ext=False)

	根据时间戳数组，获取对应时间的外部特征


	参数

	
	timestamp_list (np.ndarray) – 时间戳序列


	ext_data – 外部数据


	previous_ext – 是否是用过去时间段的外部数据，因为对于预测的时间段Y，
一般没有真实的外部数据，所以用前一个时刻的数据，多步预测则用提前多步的数据






	返回

	External data shape is (len(timestamp_list), ext_dim)



	返回类型

	np.ndarray










	
_load_cache_train_val_test()

	加载之前缓存好的训练集、测试集、验证集


	返回

	
	tuple contains:
	x_train: (num_samples, T_c+T_p+T_t, …, feature_dim)

y_train: (num_samples, 1, …, feature_dim)

x_val: (num_samples, T_c+T_p+T_t, …, feature_dim)

y_val: (num_samples, 1, …, feature_dim)

x_test: (num_samples, T_c+T_p+T_t, …, feature_dim)

y_test: (num_samples, 1, …, feature_dim)

ext_x_train: (num_samples, T_c+T_p+T_t, ext_dim)

ext_y_train: (num_samples, ext_dim)

ext_x_val: (num_samples, T_c+T_p+T_t, ext_dim)

ext_y_val: (num_samples, ext_dim)

ext_x_test: (num_samples, T_c+T_p+T_t, ext_dim)

ext_y_test: (num_samples, ext_dim)









	返回类型

	tuple










	
_load_data()

	加载数据文件(.dyna/.grid/.od/.gridod)


	返回

	
	tuple contains:
	x: (num_samples, T_c+T_p+T_t, …, feature_dim)
y: (num_samples, 1, …, feature_dim)
ts_x: (num_samples, T_c+T_p+T_t)
ts_y: (num_samples, )









	返回类型

	tuple










	
_load_ext_data(ts_x, ts_y)

	加载对应时间的外部数据(.ext)


	参数

	
	ts_x – 输入数据X对应的时间戳，shape: (num_samples, T_c+T_p+T_t)


	ts_y – 输出数据Y对应的时间戳，shape:(num_samples, )






	返回

	
	tuple contains:
	ext_x(np.ndarray): 对应时间的外部数据, shape: (num_samples, T_c+T_p+T_t, ext_dim),
ext_y(np.ndarray): 对应时间的外部数据, shape: (num_samples, ext_dim)









	返回类型

	tuple










	
_split_train_val_test(x, y, ext_x=None, ext_y=None)

	划分训练集、测试集、验证集，并缓存数据集


	参数

	
	x (np.ndarray) – 输入数据 (num_samples, T_c+T_p+T_t, …, feature_dim)


	y (np.ndarray) – 输出数据 (num_samples, 1, …, feature_dim)


	ext_x (np.ndarray) – 输入外部数据 (num_samples, T_c+T_p+T_t, ext_dim)


	ext_y (np.ndarray) – 输出外部数据 (num_samples, ext_dim)






	返回

	
	tuple contains:
	x_train: (num_samples, T_c+T_p+T_t, …, feature_dim)

y_train: (num_samples, 1, …, feature_dim)

x_val: (num_samples, T_c+T_p+T_t, …, feature_dim)

y_val: (num_samples, 1, …, feature_dim)

x_test: (num_samples, T_c+T_p+T_t, …, feature_dim)

y_test: (num_samples, 1, …, feature_dim)

ext_x_train: (num_samples, T_c+T_p+T_t, ext_dim)

ext_y_train: (num_samples, ext_dim)

ext_x_val: (num_samples, T_c+T_p+T_t, ext_dim)

ext_y_val: (num_samples, ext_dim)

ext_x_test: (num_samples, T_c+T_p+T_t, ext_dim)

ext_y_test: (num_samples, ext_dim)









	返回类型

	tuple










	
get_data()

	返回数据的DataLoader，包括训练数据、测试数据、验证数据


	返回

	
	tuple contains:
	train_dataloader: Dataloader composed of Batch (class)

eval_dataloader: Dataloader composed of Batch (class)

test_dataloader: Dataloader composed of Batch (class)









	返回类型

	tuple










	
get_data_feature()

	由于此类的数据输入包含len_closeness/len_period/len_trend的数据，但都融合到X中，
因此，继承此类的子类此函数应该返回这三段数据的具体长度（不一定等于上述的三个参数的值）


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.traffic_state_datatset


	
class libcity.data.dataset.traffic_state_datatset.TrafficStateDataset(config)

	基类：libcity.data.dataset.abstract_dataset.AbstractDataset

交通状态预测数据集的基类。
默认使用`input_window`的数据预测`output_window`对应的数据，即一个X，一个y。
一般将外部数据融合到X中共同进行预测，因此数据为[X, y]。
默认使用`train_rate`和`eval_rate`在样本数量(num_samples)维度上直接切分训练集、测试集、验证集。


	
_add_external_information(df, ext_data=None)

	将外部数据和原始交通状态数据结合到高维数组中，子类必须实现这个方法来指定如何融合外部数据和交通状态数据,
如果不想加外部数据，可以把交通状态数据`df`直接返回,
提供3个实现好的方法适用于不同形状的交通状态数据跟外部数据结合:
_add_external_information_3d/_add_external_information_4d/_add_external_information_6d


	参数

	
	df (np.ndarray) – 交通状态数据多维数组


	ext_data (np.ndarray) – 外部数据






	返回

	融合后的外部数据和交通状态数据



	返回类型

	np.ndarray










	
_add_external_information_3d(df, ext_data=None)

	增加外部信息（一周中的星期几/day of week，一天中的某个时刻/time of day，外部数据）


	参数

	
	df (np.ndarray) – 交通状态数据多维数组, (len_time, num_nodes, feature_dim)


	ext_data (np.ndarray) – 外部数据






	返回

	融合后的外部数据和交通状态数据, (len_time, num_nodes, feature_dim_plus)



	返回类型

	np.ndarray










	
_add_external_information_4d(df, ext_data=None)

	增加外部信息（一周中的星期几/day of week，一天中的某个时刻/time of day，外部数据）


	参数

	
	df (np.ndarray) – 交通状态数据多维数组, (len_time, len_row, len_column, feature_dim)


	ext_data (np.ndarray) – 外部数据






	返回

	融合后的外部数据和交通状态数据, (len_time, len_row, len_column, feature_dim_plus)



	返回类型

	np.ndarray










	
_add_external_information_6d(df, ext_data=None)

	增加外部信息（一周中的星期几/day of week，一天中的某个时刻/time of day，外部数据）


	参数

	
	df (np.ndarray) – 交通状态数据多维数组,
(len_time, len_row, len_column, len_row, len_column, feature_dim)


	ext_data (np.ndarray) – 外部数据






	返回

	融合后的外部数据和交通状态数据,
(len_time, len_row, len_column, len_row, len_column, feature_dim)



	返回类型

	np.ndarray










	
_calculate_adjacency_matrix()

	使用带有阈值的高斯核计算邻接矩阵的权重，如果有其他的计算方法，可以覆盖这个函数,
公式为：$ w_{ij} = exp left(- frac{d_{ij}^{2}}{sigma^{2}} right) $, $sigma$ 是方差,
小于阈值`weight_adj_epsilon`的值设为0：$  w_{ij}[w_{ij}<epsilon]=0 $


	返回

	self.adj_mx, N*N的邻接矩阵



	返回类型

	np.ndarray










	
_generate_data()

	加载数据文件(.dyna/.grid/.od/.gridod)和外部数据(.ext)，且将二者融合，以X，y的形式返回


	返回

	
	tuple contains:
	x(np.ndarray): 模型输入数据，(num_samples, input_length, …, feature_dim)

y(np.ndarray): 模型输出数据，(num_samples, output_length, …, feature_dim)









	返回类型

	tuple










	
_generate_input_data(df)

	根据全局参数`input_window`和`output_window`切分输入，产生模型需要的张量输入，
即使用过去`input_window`长度的时间序列去预测未来`output_window`长度的时间序列


	参数

	df (np.ndarray) – 数据数组，shape: (len_time, …, feature_dim)



	返回

	
	tuple contains:
	x(np.ndarray): 模型输入数据，(epoch_size, input_length, …, feature_dim)

y(np.ndarray): 模型输出数据，(epoch_size, output_length, …, feature_dim)









	返回类型

	tuple










	
_generate_train_val_test()

	加载数据集，并划分训练集、测试集、验证集，并缓存数据集


	返回

	
	tuple contains:
	x_train: (num_samples, input_length, …, feature_dim)

y_train: (num_samples, input_length, …, feature_dim)

x_val: (num_samples, input_length, …, feature_dim)

y_val: (num_samples, input_length, …, feature_dim)

x_test: (num_samples, input_length, …, feature_dim)

y_test: (num_samples, input_length, …, feature_dim)









	返回类型

	tuple










	
_get_scalar(scaler_type, x_train, y_train)

	根据全局参数`scaler_type`选择数据归一化方法


	参数

	
	x_train – 训练数据X


	y_train – 训练数据y






	返回

	归一化对象



	返回类型

	Scaler










	
_load_cache_train_val_test()

	加载之前缓存好的训练集、测试集、验证集


	返回

	
	tuple contains:
	x_train: (num_samples, input_length, …, feature_dim)

y_train: (num_samples, input_length, …, feature_dim)

x_val: (num_samples, input_length, …, feature_dim)

y_val: (num_samples, input_length, …, feature_dim)

x_test: (num_samples, input_length, …, feature_dim)

y_test: (num_samples, input_length, …, feature_dim)









	返回类型

	tuple










	
_load_dyna(filename)

	加载数据文件(.dyna/.grid/.od/.gridod)，子类必须实现这个方法来指定如何加载数据文件，返回对应的多维数据,
提供5个实现好的方法加载上述几类文件，并转换成不同形状的数组:
_load_dyna_3d/_load_grid_3d/_load_grid_4d/_load_grid_od_4d/_load_grid_od_6d


	参数

	filename (str) – 数据文件名，不包含后缀



	返回

	数据数组



	返回类型

	np.ndarray










	
_load_dyna_3d(filename)

	加载.dyna文件，格式[dyna_id, type, time, entity_id, properties(若干列)],
.geo文件中的id顺序应该跟.dyna中一致,
其中全局参数`data_col`用于指定需要加载的数据的列，不设置则默认全部加载


	参数

	filename (str) – 数据文件名，不包含后缀



	返回

	数据数组, 3d-array: (len_time, num_nodes, feature_dim)



	返回类型

	np.ndarray










	
_load_ext()

	加载.ext文件，格式[ext_id, time, properties(若干列)],
其中全局参数`ext_col`用于指定需要加载的数据的列，不设置则默认全部加载


	返回

	外部数据数组，shape: (timeslots, ext_dim)



	返回类型

	np.ndarray










	
_load_geo()

	加载.geo文件，格式[geo_id, type, coordinates, properties(若干列)]






	
_load_grid_3d(filename)

	加载.grid文件，格式[dyna_id, type, time, row_id, column_id, properties(若干列)],
.geo文件中的id顺序应该跟.dyna中一致,
其中全局参数`data_col`用于指定需要加载的数据的列，不设置则默认全部加载,


	参数

	filename (str) – 数据文件名，不包含后缀



	返回

	数据数组, 3d-array: (len_time, num_grids, feature_dim)



	返回类型

	np.ndarray










	
_load_grid_4d(filename)

	加载.grid文件，格式[dyna_id, type, time, row_id, column_id, properties(若干列)],
.geo文件中的id顺序应该跟.dyna中一致,
其中全局参数`data_col`用于指定需要加载的数据的列，不设置则默认全部加载


	参数

	filename (str) – 数据文件名，不包含后缀



	返回

	数据数组, 4d-array: (len_time, len_row, len_column, feature_dim)



	返回类型

	np.ndarray










	
_load_grid_geo()

	加载.geo文件，格式[geo_id, type, coordinates, row_id, column_id, properties(若干列)]






	
_load_grid_od_4d(filename)

	加载.gridod文件，格式[dyna_id, type, time, origin_row_id, origin_column_id,
destination_row_id, destination_column_id, properties(若干列)],
.geo文件中的id顺序应该跟.dyna中一致,
其中全局参数`data_col`用于指定需要加载的数据的列，不设置则默认全部加载


	参数

	filename (str) – 数据文件名，不包含后缀



	返回

	数据数组, 4d-array: (len_time, num_grids, num_grids, feature_dim)



	返回类型

	np.ndarray










	
_load_grid_od_6d(filename)

	加载.gridod文件，格式[dyna_id, type, time, origin_row_id, origin_column_id,
destination_row_id, destination_column_id, properties(若干列)],
.geo文件中的id顺序应该跟.dyna中一致,
其中全局参数`data_col`用于指定需要加载的数据的列，不设置则默认全部加载


	参数

	filename (str) – 数据文件名，不包含后缀



	返回

	数据数组, 6d-array: (len_time, len_row, len_column, len_row, len_column, feature_dim)



	返回类型

	np.ndarray










	
_load_grid_rel()

	根据网格结构构建邻接矩阵，一个格子跟他周围的8个格子邻接


	返回

	self.adj_mx, N*N的邻接矩阵



	返回类型

	np.ndarray










	
_load_od_4d(filename)

	加载.od文件，格式[dyna_id, type, time, origin_id, destination_id properties(若干列)],
.geo文件中的id顺序应该跟.dyna中一致,
其中全局参数`data_col`用于指定需要加载的数据的列，不设置则默认全部加载


	参数

	filename (str) – 数据文件名，不包含后缀



	返回

	数据数组, 4d-array: (len_time, len_row, len_column, feature_dim)



	返回类型

	np.ndarray










	
_load_rel()

	加载.rel文件，格式[rel_id, type, origin_id, destination_id, properties(若干列)],
生成N*N的邻接矩阵，计算逻辑如下：
(1) 权重所对应的列名用全局参数`weight_col`来指定,         (2) 若没有指定该参数,             (2.1) rel只有4列，则认为rel中的每一行代表一条邻接边，权重为1。其余边权重为0，代表不邻接。             (2.2) rel只有5列，则默认最后一列为`weight_col`             (2.3) 否则报错         (3) 根据得到的权重列`weight_col`计算邻接矩阵             (3.1) 参数`bidir_adj_mx`=True代表构造无向图，=False为有向图             (3.2) 参数`set_weight_link_or_dist`为`link`代表构造01矩阵，为`dist`代表构造权重矩阵（非01）             (3.3) 参数`init_weight_inf_or_zero`为`zero`代表矩阵初始化为全0，`inf`代表矩阵初始化成全inf，初始化值也就是rel文件中不存在的边的权值             (3.4) 参数`calculate_weight_adj`=True表示对权重矩阵应用带阈值的高斯核函数进行稀疏化，对01矩阵不做处理，=False不进行稀疏化，


修改函数self._calculate_adjacency_matrix()可以构造其他方法替换全阈值高斯核的稀疏化方法





	返回

	self.adj_mx, N*N的邻接矩阵



	返回类型

	np.ndarray










	
_split_train_val_test(x, y)

	划分训练集、测试集、验证集，并缓存数据集


	参数

	
	x (np.ndarray) – 输入数据 (num_samples, input_length, …, feature_dim)


	y (np.ndarray) – 输出数据 (num_samples, input_length, …, feature_dim)






	返回

	
	tuple contains:
	x_train: (num_samples, input_length, …, feature_dim)

y_train: (num_samples, input_length, …, feature_dim)

x_val: (num_samples, input_length, …, feature_dim)

y_val: (num_samples, input_length, …, feature_dim)

x_test: (num_samples, input_length, …, feature_dim)

y_test: (num_samples, input_length, …, feature_dim)









	返回类型

	tuple










	
get_data()

	返回数据的DataLoader，包括训练数据、测试数据、验证数据


	返回

	
	tuple contains:
	train_dataloader: Dataloader composed of Batch (class)

eval_dataloader: Dataloader composed of Batch (class)

test_dataloader: Dataloader composed of Batch (class)









	返回类型

	tuple










	
get_data_feature()

	返回数据集特征，子类必须实现这个函数，返回必要的特征


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.traffic_state_grid_dataset


	
class libcity.data.dataset.traffic_state_grid_dataset.TrafficStateGridDataset(config)

	基类：libcity.data.dataset.traffic_state_datatset.TrafficStateDataset


	
_add_external_information(df, ext_data=None)

	增加外部信息（一周中的星期几/day of week，一天中的某个时刻/time of day，外部数据）,
根据参数`use_row_column`确定是3d还是4d的数组，True为4d


	参数

	
	df (np.ndarray) – 交通状态数据多维数组, (len_time, …, feature_dim)


	ext_data (np.ndarray) – 外部数据






	返回

	融合后的外部数据和交通状态数据, (len_time, …, feature_dim_plus)



	返回类型

	np.ndarray










	
_load_dyna(filename)

	加载.grid文件，格式[dyna_id, type, time, row_id, column_id, properties(若干列)],
其中全局参数`data_col`用于指定需要加载的数据的列，不设置则默认全部加载,
根据参数`use_row_column`确定转成3d还是4d的数组，True为4d


	参数

	filename (str) – 数据文件名，不包含后缀



	返回

	数据数组, 3d-array or 4d-array (len_time, num_nodes, feature_dim)
/ (len_time, len_row, len_column, feature_dim)



	返回类型

	np.ndarray










	
_load_geo()

	加载.geo文件，格式[geo_id, type, coordinates, row_id, column_id, properties(若干列)]






	
_load_rel()

	根据网格结构构建邻接矩阵，一个格子跟他周围的8个格子邻接


	返回

	self.adj_mx, N*N的邻接矩阵



	返回类型

	np.ndarray










	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是网格的个数，
len_row是网格的行数，len_column是网格的列数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.traffic_state_grid_od_dataset


	
class libcity.data.dataset.traffic_state_grid_od_dataset.TrafficStateGridOdDataset(config)

	基类：libcity.data.dataset.traffic_state_datatset.TrafficStateDataset


	
_add_external_information(df, ext_data=None)

	增加外部信息（一周中的星期几/day of week，一天中的某个时刻/time of day，外部数据）,
根据参数`use_row_column`确定是4d还是6d的数组，True为6d


	参数

	
	df (np.ndarray) – 交通状态数据多维数组, (len_time, …, feature_dim)


	ext_data (np.ndarray) – 外部数据






	返回

	融合后的外部数据和交通状态数据, (len_time, …, feature_dim_plus)



	返回类型

	np.ndarray










	
_load_dyna(filename)

	加载.gridod文件，格式[dyna_id, type, time, origin_row_id, origin_column_id,
destination_row_id, destination_column_id, properties(若干列)],
其中全局参数`data_col`用于指定需要加载的数据的列，不设置则默认全部加载,
根据参数`use_row_column`确定转成4d还是6d的数组，True为6d


	参数

	filename (str) – 数据文件名，不包含后缀



	返回

	数据数组, 4d-array or 6d-array (len_time, num_grids, num_grids, feature_dim)
/ (len_time, len_row, len_column, len_row, len_column, feature_dim)



	返回类型

	np.ndarray










	
_load_geo()

	加载.geo文件，格式[geo_id, type, coordinates, row_id, column_id, properties(若干列)]






	
_load_rel()

	根据网格结构构建邻接矩阵，一个格子跟他周围的8个格子邻接


	返回

	self.adj_mx, N*N的邻接矩阵



	返回类型

	np.ndarray










	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是网格的个数，
len_row是网格的行数，len_column是网格的列数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.traffic_state_od_dataset


	
class libcity.data.dataset.traffic_state_od_dataset.TrafficStateOdDataset(config)

	基类：libcity.data.dataset.traffic_state_datatset.TrafficStateDataset


	
_add_external_information(df, ext_data=None)

	增加外部信息（一周中的星期几/day of week，一天中的某个时刻/time of day，外部数据）,
:param df: 交通状态数据多维数组, (len_time, …, feature_dim)
:type df: np.ndarray
:param ext_data: 外部数据
:type ext_data: np.ndarray


	返回

	融合后的外部数据和交通状态数据, (len_time, …, feature_dim_plus)



	返回类型

	np.ndarray










	
_load_geo()

	加载.geo文件，格式[geo_id, type, coordinates, properties(若干列)]






	
_load_rel()

	加载.rel文件，格式[rel_id, type, origin_id, destination_id, properties(若干列)]


	返回

	self.adj_mx, N*N的邻接矩阵



	返回类型

	np.ndarray










	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是网格的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.traffic_state_point_dataset


	
class libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset(config)

	基类：libcity.data.dataset.traffic_state_datatset.TrafficStateDataset


	
_add_external_information(df, ext_data=None)

	增加外部信息（一周中的星期几/day of week，一天中的某个时刻/time of day，外部数据）


	参数

	
	df (np.ndarray) – 交通状态数据多维数组, (len_time, num_nodes, feature_dim)


	ext_data (np.ndarray) – 外部数据






	返回

	融合后的外部数据和交通状态数据, (len_time, num_nodes, feature_dim_plus)



	返回类型

	np.ndarray










	
_load_dyna(filename)

	加载.dyna文件，格式[dyna_id, type, time, entity_id, properties(若干列)]
其中全局参数`data_col`用于指定需要加载的数据的列，不设置则默认全部加载


	参数

	filename (str) – 数据文件名，不包含后缀



	返回

	数据数组, 3d-array (len_time, num_nodes, feature_dim)



	返回类型

	np.ndarray










	
_load_geo()

	加载.geo文件，格式[geo_id, type, coordinates, properties(若干列)]






	
_load_rel()

	加载.rel文件，格式[rel_id, type, origin_id, destination_id, properties(若干列)]


	返回

	self.adj_mx, N*N的邻接矩阵



	返回类型

	np.ndarray










	
get_data_feature()

	返回数据集特征，scaler是归一化方法，adj_mx是邻接矩阵，num_nodes是点的个数，
feature_dim是输入数据的维度，output_dim是模型输出的维度


	返回

	包含数据集的相关特征的字典



	返回类型

	dict

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.dataset.trajectory_dataset


	
class libcity.data.dataset.trajectory_dataset.TrajectoryDataset(config)

	基类：libcity.data.dataset.abstract_dataset.AbstractDataset


	
cutter_filter()

	
	切割后的轨迹存储格式: (dict)
	
	{
	
	uid: [
	
	[
	checkin_record,
checkin_record,
…





],
[


checkin_record,
checkin_record,
…












}










	
divide_data()

	
	返回

	train_data (list)
eval_data (list)
test_data (list)










	
encode_traj(data)

	encode the cut trajectory


	参数

	data (dict) – the key is uid, the value is the uid’s trajectories. For example:
{



	uid: [
	trajectory1,
trajectory2





]




}
trajectory1 = [


checkin_record,
checkin_record,
…..




]





	返回

	
	For example:
	
	{
	data_feature: {…},
pad_item: {…},
encoded_data: {uid: encoded_trajectories}





}









	返回类型

	dict










	
get_data()

	轨迹比较特殊，原子文件中存储的并不是轨迹而是一个一个点，因此需要先对轨迹进行切割






	
get_data_feature()

	返回一个 dict，包含数据集的相关特征


	返回

	包含数据集的相关特征的字典



	返回类型

	dict










	
get_encoder()

	











            

          

      

      

    

  

    
      
          
            
  
libcity.data.batch


	
class libcity.data.batch.Batch(feature_name)

	基类：object


	
append(item)

	append a new item into the batch


	参数

	item (list) – 一组输入，跟feature_name的顺序一致，feature_name即是这一组输入的名字










	
to_ndarray()

	




	
to_tensor(device)

	将数据self.data转移到device上


	参数

	device (torch.device) – GPU/CPU设备














	
class libcity.data.batch.BatchPAD(feature_name, pad_item=None, pad_max_len=None)

	基类：libcity.data.batch.Batch


	
append(item)

	append a new item into the batch


	参数

	item (list) – 一组输入，跟feature_name的顺序一致，feature_name即是这一组输入的名字










	
get_origin_len(key)

	




	
padding()

	只提供对一维数组的特征进行补齐






	
to_tensor(device)

	将数据self.data转移到device上


	参数

	device (torch.device) – GPU/CPU设备

















            

          

      

      

    

  

    
      
          
            
  
libcity.data.list_dataset


	
class libcity.data.list_dataset.ListDataset(data)

	基类：torch.utils.data.dataset.Dataset









            

          

      

      

    

  

    
      
          
            
  
libcity.data.utils


	
libcity.data.utils.generate_dataloader(train_data, eval_data, test_data, feature_name, batch_size, num_workers, shuffle=True, pad_with_last_sample=False)

	create dataloader(train/test/eval)


	参数

	
	train_data (list of input) – 训练数据，data 中每个元素是模型单次的输入，input 是一个 list，里面存放单次输入和 target


	eval_data (list of input) – 验证数据，data 中每个元素是模型单次的输入，input 是一个 list，里面存放单次输入和 target


	test_data (list of input) – 测试数据，data 中每个元素是模型单次的输入，input 是一个 list，里面存放单次输入和 target


	feature_name (dict) – 描述上面 input 每个元素对应的特征名, 应保证len(feature_name) = len(input)


	batch_size (int) – batch_size


	num_workers (int) – num_workers


	shuffle (bool) – shuffle


	pad_with_last_sample (bool) – 对于若最后一个 batch 不满足 batch_size的情况，是否进行补齐（使用最后一个元素反复填充补齐）。






	返回

	
	tuple contains:
	train_dataloader: Dataloader composed of Batch (class)

eval_dataloader: Dataloader composed of Batch (class)

test_dataloader: Dataloader composed of Batch (class)









	返回类型

	tuple










	
libcity.data.utils.generate_dataloader_pad(train_data, eval_data, test_data, feature_name, batch_size, num_workers, pad_item=None, pad_max_len=None, shuffle=True)

	create dataloader(train/test/eval)


	参数

	
	train_data (list of input) – 训练数据，data 中每个元素是模型单次的输入，input 是一个 list，里面存放单次输入和 target


	eval_data (list of input) – 验证数据，data 中每个元素是模型单次的输入，input 是一个 list，里面存放单次输入和 target


	test_data (list of input) – 测试数据，data 中每个元素是模型单次的输入，input 是一个 list，里面存放单次输入和 target


	feature_name (dict) – 描述上面 input 每个元素对应的特征名, 应保证len(feature_name) = len(input)


	batch_size (int) – batch_size


	num_workers (int) – num_workers


	pad_item (dict) – 用于将不定长的特征补齐到一样的长度，每个特征名作为 key，若某特征名不在该 dict 内则不进行补齐。


	pad_max_len (dict) – 用于截取不定长的特征，对于过长的特征进行剪切


	shuffle (bool) – shuffle






	返回

	
	tuple contains:
	train_dataloader: Dataloader composed of Batch (class)

eval_dataloader: Dataloader composed of Batch (class)

test_dataloader: Dataloader composed of Batch (class)









	返回类型

	tuple










	
libcity.data.utils.get_dataset(config)

	according the config[‘dataset_class’] to create the dataset


	参数

	config (ConfigParser) – config



	返回

	the loaded dataset



	返回类型

	AbstractDataset













            

          

      

      

    

  

    
      
          
            
  
libcity.evaluator



	libcity.evaluator.abstract_evaluator

	libcity.evaluator.cara_loc_pred_evaluator

	libcity.evaluator.eta_evaluator

	libcity.evaluator.eval_funcs

	libcity.evaluator.geosan_evaluator

	libcity.evaluator.map_matching_evaluator

	libcity.evaluator.road_representation_evaluator

	libcity.evaluator.traffic_accident_evaluator

	libcity.evaluator.traffic_state_evaluator

	libcity.evaluator.traj_loc_pred_evaluator

	libcity.evaluator.utils









            

          

      

      

    

  

    
      
          
            
  
libcity.evaluator.abstract_evaluator


	
class libcity.evaluator.abstract_evaluator.AbstractEvaluator(config)

	基类：object


	
clear()

	清除之前收集到的 batch 的评估信息，适用于每次评估开始时进行一次清空，排除之前的评估输入的影响。






	
collect(batch)

	收集一 batch 的评估输入


	参数

	batch (dict) – 输入数据










	
evaluate()

	返回之前收集到的所有 batch 的评估结果






	
save_result(save_path, filename=None)

	将评估结果保存到 save_path 文件夹下的 filename 文件中


	参数

	
	save_path – 保存路径


	filename – 保存文件名




















            

          

      

      

    

  

    
      
          
            
  
libcity.evaluator.cara_loc_pred_evaluator


	
class libcity.evaluator.cara_loc_pred_evaluator.CARALocPredEvaluator(config)

	基类：libcity.evaluator.abstract_evaluator.AbstractEvaluator


	
clear()

	清除之前收集到的 batch 的评估信息，适用于每次评估开始时进行一次清空，排除之前的评估输入的影响。






	
collect(batch)

	
	参数

	
	batch (dict) – contains three keys: uid, loc_true, and loc_pred.


	uid (list) – 来自于 batch 中的 uid，通过索引可以确定 loc_true 与 loc_pred
中每一行（元素）是哪个用户的一次输入。


	loc_true (list) – 期望地点(target)，来自于 batch 中的 target


	loc_pred (matrix) – 实际上模型的输出，batch_size * output_dim.













	
evaluate()

	返回之前收集到的所有 batch 的评估结果






	
save_result(save_path, filename=None)

	将评估结果保存到 save_path 文件夹下的 filename 文件中


	参数

	
	save_path – 保存路径


	filename – 保存文件名




















            

          

      

      

    

  

    
      
          
            
  
libcity.evaluator.eta_evaluator


	
class libcity.evaluator.eta_evaluator.ETAEvaluator(config)

	基类：libcity.evaluator.abstract_evaluator.AbstractEvaluator


	
clear()

	清除之前收集到的 batch 的评估信息，适用于每次评估开始时进行一次清空，排除之前的评估输入的影响。






	
collect(batch)

	收集一 batch 的评估输入


	参数

	batch (dict) – 输入数据，字典类型，包含两个Key:(y_true, y_pred):
batch[‘y_true’]: (batch_size, 1)
batch[‘y_pred’]: (batch_size, 1)










	
evaluate()

	返回之前收集到的所有 batch 的评估结果






	
save_result(save_path, filename=None)

	将评估结果保存到 save_path 文件夹下的 filename 文件中


	参数

	
	save_path – 保存路径


	filename – 保存文件名




















            

          

      

      

    

  

    
      
          
            
  
libcity.evaluator.eval_funcs


	
libcity.evaluator.eval_funcs.F1_Score_torch(preds, labels, topk)

	




	
libcity.evaluator.eval_funcs.MAP_torch(preds, labels, topk)

	




	
libcity.evaluator.eval_funcs.PCC_torch(preds, labels, topk)

	




	
libcity.evaluator.eval_funcs.Precision_torch(preds, labels, topk)

	




	
libcity.evaluator.eval_funcs.Recall_torch(preds, labels, topk)

	




	
libcity.evaluator.eval_funcs.acc(loc_pred, loc_true)

	




	
libcity.evaluator.eval_funcs.mae(loc_pred, loc_true)

	




	
libcity.evaluator.eval_funcs.mape(loc_pred, loc_true)

	




	
libcity.evaluator.eval_funcs.mare(loc_pred, loc_true)

	




	
libcity.evaluator.eval_funcs.mse(loc_pred, loc_true)

	




	
libcity.evaluator.eval_funcs.rmse(loc_pred, loc_true)

	




	
libcity.evaluator.eval_funcs.smape(loc_pred, loc_true)

	




	
libcity.evaluator.eval_funcs.top_k(loc_pred, loc_true, topk)

	count the hit numbers of loc_true in topK of loc_pred, used to calculate Precision, Recall and F1-score,
calculate the reciprocal rank, used to calcualte MRR,
calculate the sum of DCG@K of the batch, used to calculate NDCG


	参数

	
	loc_pred – (batch_size * output_dim)


	loc_true – (batch_size * 1)


	topk – 






	返回

	
	tuple contains:
	hit (int): the hit numbers

rank (float): the sum of the reciprocal rank of input batch

dcg (float): dcg









	返回类型

	tuple













            

          

      

      

    

  

    
      
          
            
  
libcity.evaluator.geosan_evaluator


	
class libcity.evaluator.geosan_evaluator.GeoSANEvaluator(config)

	基类：libcity.evaluator.abstract_evaluator.AbstractEvaluator


	
clear()

	清除之前收集到的 batch 的评估信息，适用于每次评估开始时进行一次清空，排除之前的评估输入的影响。






	
collect(batch)

	收集一 batch 的评估输入


	参数

	batch (torch.Tensor) – 模型输出结果([(1+K)*L, N])










	
evaluate()

	返回之前收集到的所有 batch 的评估结果






	
save_result(save_path, filename=None)

	将评估结果保存到 save_path 文件夹下的 filename 文件中


	参数

	
	save_path – 保存路径


	filename – 保存文件名




















            

          

      

      

    

  

    
      
          
            
  
libcity.evaluator.map_matching_evaluator


	
class libcity.evaluator.map_matching_evaluator.MapMatchingEvaluator(config)

	基类：libcity.evaluator.abstract_evaluator.AbstractEvaluator


	
_save_atom(save_path, filename)

	generate dyna






	
clear()

	清除之前收集到的 batch 的评估信息，适用于每次评估开始时进行一次清空，排除之前的评估输入的影响。






	
collect(batch)

	
	参数

	batch – {‘route’: ground truth, ‘result’: matched result, ‘rd_nwk’: road network}





set self.rd_nwk, self.result, self.rel_info,
set self.merged_result based on self.result and self.rd_nwk
set truth_sequence and self.lcs if we have ground truth






	
evaluate()

	evaluation saved at self.evaluate_result






	
find_lcs()

	self.merged_result + self.route => self.lcs
Returns:






	
merge_result()

	merge breaks in self.result.
and the output will be saved at self.merged_result






	
save_result(save_path, filename=None)

	将评估结果保存到 save_path 文件夹下的 filename 文件中


	参数

	
	save_path – 保存路径


	filename – 保存文件名


	rel .dyna (yyyy_mm_dd_hh_mm_ss_model_dataset_result.geo) – 模型输出(原子文件)


	yyyy_mm_dd_hh_mm_ss_model_dataset_result.csv – 模型原始输出


	yyyy_mm_dd_hh_mm_ss_model_dataset_result.json (geojson) – 原始输出扩充得到的连通路径


	yyyy_mm_dd_hh_mm_ss_model_dataset.json – 评价结果


	yyyy_mm_dd_hh_mm_ss_model_dataset.csv – 评价结果




















            

          

      

      

    

  

    
      
          
            
  
libcity.evaluator.road_representation_evaluator


	
class libcity.evaluator.road_representation_evaluator.RoadRepresentationEvaluator(config)

	基类：libcity.evaluator.abstract_evaluator.AbstractEvaluator


	
_load_geo()

	加载.geo文件，格式[geo_id, type, coordinates, properties(若干列)]






	
clear()

	清除之前收集到的 batch 的评估信息，适用于每次评估开始时进行一次清空，排除之前的评估输入的影响。






	
collect(batch)

	收集一 batch 的评估输入


	参数

	batch (dict) – 输入数据










	
evaluate()

	返回之前收集到的所有 batch 的评估结果






	
save_result(save_path, filename=None)

	将评估结果保存到 save_path 文件夹下的 filename 文件中


	参数

	
	save_path – 保存路径


	filename – 保存文件名




















            

          

      

      

    

  

    
      
          
            
  
libcity.evaluator.traffic_accident_evaluator


	
class libcity.evaluator.traffic_accident_evaluator.TrafficAccidentEvaluator(config)

	基类：libcity.evaluator.traffic_state_evaluator.TrafficStateEvaluator


	
collect(batch)

	收集一 batch 的评估输入


	参数

	batch (dict) – 输入数据，字典类型，包含两个Key:(y_true, y_pred):
batch[‘y_true’]: (num_samples/batch_size, timeslots, …, feature_dim)
batch[‘y_pred’]: (num_samples/batch_size, timeslots, …, feature_dim)

















            

          

      

      

    

  

    
      
          
            
  
libcity.evaluator.traffic_state_evaluator


	
class libcity.evaluator.traffic_state_evaluator.TrafficStateEvaluator(config)

	基类：libcity.evaluator.abstract_evaluator.AbstractEvaluator


	
clear()

	清除之前收集到的 batch 的评估信息，适用于每次评估开始时进行一次清空，排除之前的评估输入的影响。






	
collect(batch)

	收集一 batch 的评估输入


	参数

	batch (dict) – 输入数据，字典类型，包含两个Key:(y_true, y_pred):
batch[‘y_true’]: (num_samples/batch_size, timeslots, …, feature_dim)
batch[‘y_pred’]: (num_samples/batch_size, timeslots, …, feature_dim)










	
evaluate()

	返回之前收集到的所有 batch 的评估结果






	
save_result(save_path, filename=None)

	将评估结果保存到 save_path 文件夹下的 filename 文件中


	参数

	
	save_path – 保存路径


	filename – 保存文件名




















            

          

      

      

    

  

    
      
          
            
  
libcity.evaluator.traj_loc_pred_evaluator


	
class libcity.evaluator.traj_loc_pred_evaluator.TrajLocPredEvaluator(config)

	基类：libcity.evaluator.abstract_evaluator.AbstractEvaluator


	
clear()

	清除之前收集到的 batch 的评估信息，适用于每次评估开始时进行一次清空，排除之前的评估输入的影响。






	
collect(batch)

	
	参数

	
	batch (dict) – contains three keys: uid, loc_true, and loc_pred.


	uid (list) – 来自于 batch 中的 uid，通过索引可以确定 loc_true 与 loc_pred
中每一行（元素）是哪个用户的一次输入。


	loc_true (list) – 期望地点(target)，来自于 batch 中的 target。
对于负样本评估，loc_pred 中第一个点是 target 的置信度，后面的都是负样本的


	loc_pred (matrix) – 实际上模型的输出，batch_size * output_dim.













	
evaluate()

	返回之前收集到的所有 batch 的评估结果






	
save_result(save_path, filename=None)

	将评估结果保存到 save_path 文件夹下的 filename 文件中


	参数

	
	save_path – 保存路径


	filename – 保存文件名




















            

          

      

      

    

  

    
      
          
            
  
libcity.evaluator.utils


	
libcity.evaluator.utils.evaluate_model(y_pred, y_true, metrics, mode='single', path='metrics.csv')

	交通状态预测评估函数
:param y_pred: (num_samples/batch_size, timeslots, …, feature_dim)
:param y_true: (num_samples/batch_size, timeslots, …, feature_dim)
:param metrics: 评估指标
:param mode: 单步or多步平均
:param path: 保存结果
:return:






	
libcity.evaluator.utils.output(method, value, field)

	
	参数

	
	method – 评估方法


	value – 对应评估方法的评估结果值


	field – 评估的范围, 对一条轨迹或是整个模型













	
libcity.evaluator.utils.sort_confidence_ids(confidence_list, threshold)

	Here we convert the prediction results of the DeepMove model
DeepMove model output: confidence of all locations
Evaluate model input: location ids based on confidence
:param threshold: maxK
:param confidence_list:
:return: ids_list






	
libcity.evaluator.utils.transfer_data(data, model, maxk)

	Here we transform specific data types to standard input type









            

          

      

      

    

  

    
      
          
            
  
libcity.executor



	libcity.executor.abstract_executor

	libcity.executor.abstract_tradition_executor

	libcity.executor.chebconv_executor

	libcity.executor.dcrnn_executor

	libcity.executor.eta_executor

	libcity.executor.geml_executor

	libcity.executor.gensim_executor

	libcity.executor.geosan_executor

	libcity.executor.hyper_tuning

	libcity.executor.line_executor

	libcity.executor.map_matching_executor

	libcity.executor.mtgnn_executor

	libcity.executor.traffic_state_executor

	libcity.executor.traj_loc_pred_executor









            

          

      

      

    

  

    
      
          
            
  
libcity.executor.abstract_executor





            

          

      

      

    

  

    
      
          
            
  
libcity.executor.abstract_tradition_executor





            

          

      

      

    

  

    
      
          
            
  
libcity.executor.chebconv_executor





            

          

      

      

    

  

    
      
          
            
  
libcity.executor.dcrnn_executor





            

          

      

      

    

  

    
      
          
            
  
libcity.executor.eta_executor





            

          

      

      

    

  

    
      
          
            
  
libcity.executor.geml_executor





            

          

      

      

    

  

    
      
          
            
  
libcity.executor.gensim_executor





            

          

      

      

    

  

    
      
          
            
  
libcity.executor.geosan_executor





            

          

      

      

    

  

    
      
          
            
  
libcity.executor.hyper_tuning





            

          

      

      

    

  

    
      
          
            
  
libcity.executor.line_executor





            

          

      

      

    

  

    
      
          
            
  
libcity.executor.map_matching_executor





            

          

      

      

    

  

    
      
          
            
  
libcity.executor.mtgnn_executor





            

          

      

      

    

  

    
      
          
            
  
libcity.executor.traffic_state_executor





            

          

      

      

    

  

    
      
          
            
  
libcity.executor.traj_loc_pred_executor





            

          

      

      

    

  

    
      
          
            
  
libcity.model



	libcity.model.eta
	libcity.model.eta.DeepTTE

	libcity.model.eta.TTPNet





	libcity.model.map_matching
	libcity.model.map_matching.HMMM

	libcity.model.map_matching.IVMM

	libcity.model.map_matching.STMatching





	libcity.model.road_representation
	libcity.model.road_representation.ChebConv

	libcity.model.road_representation.DeepWalk

	libcity.model.road_representation.GAT

	libcity.model.road_representation.GeomGCN

	libcity.model.road_representation.LINE

	libcity.model.road_representation.Node2Vec





	libcity.model.traffic_accident_prediction
	libcity.model.traffic_accident_prediction.GSNet





	libcity.model.traffic_demand_prediction
	libcity.model.traffic_demand_prediction.CCRNN

	libcity.model.traffic_demand_prediction.DMVSTNet

	libcity.model.traffic_demand_prediction.STG2Seq





	libcity.model.traffic_flow_prediction
	libcity.model.traffic_flow_prediction.ACFM

	libcity.model.traffic_flow_prediction.ACFMCommon

	libcity.model.traffic_flow_prediction.AGCRN

	libcity.model.traffic_flow_prediction.ASTGCN

	libcity.model.traffic_flow_prediction.ASTGCNCommon

	libcity.model.traffic_flow_prediction.CONVGCN

	libcity.model.traffic_flow_prediction.CONVGCNCommon

	libcity.model.traffic_flow_prediction.CRANN

	libcity.model.traffic_flow_prediction.DGCN

	libcity.model.traffic_flow_prediction.DSAN

	libcity.model.traffic_flow_prediction.MSTGCN

	libcity.model.traffic_flow_prediction.MSTGCNCommon

	libcity.model.traffic_flow_prediction.MultiSTGCnet

	libcity.model.traffic_flow_prediction.MultiSTGCnetCommon

	libcity.model.traffic_flow_prediction.ResLSTM

	libcity.model.traffic_flow_prediction.STDN

	libcity.model.traffic_flow_prediction.STNN

	libcity.model.traffic_flow_prediction.STResNet

	libcity.model.traffic_flow_prediction.STResNetCommon

	libcity.model.traffic_flow_prediction.STSGCN

	libcity.model.traffic_flow_prediction.ToGCN





	libcity.model.traffic_od_prediction
	libcity.model.traffic_od_prediction.CSTN

	libcity.model.traffic_od_prediction.GEML





	libcity.model.traffic_speed_prediction
	libcity.model.traffic_speed_prediction.ATDM

	libcity.model.traffic_speed_prediction.AutoEncoder

	libcity.model.traffic_speed_prediction.DCRNN

	libcity.model.traffic_speed_prediction.DKFN

	libcity.model.traffic_speed_prediction.FNN

	libcity.model.traffic_speed_prediction.GMAN

	libcity.model.traffic_speed_prediction.GTS

	libcity.model.traffic_speed_prediction.GWNET

	libcity.model.traffic_speed_prediction.HGCN

	libcity.model.traffic_speed_prediction.MTGNN

	libcity.model.traffic_speed_prediction.RNN

	libcity.model.traffic_speed_prediction.STAGGCN

	libcity.model.traffic_speed_prediction.STGCN

	libcity.model.traffic_speed_prediction.STMGAT

	libcity.model.traffic_speed_prediction.STTN

	libcity.model.traffic_speed_prediction.Seq2Seq

	libcity.model.traffic_speed_prediction.TGCLSTM

	libcity.model.traffic_speed_prediction.TGCN

	libcity.model.traffic_speed_prediction.TemplateTSP





	libcity.model.trajectory_loc_prediction
	libcity.model.trajectory_loc_prediction.ATSTLSTM

	libcity.model.trajectory_loc_prediction.CARA

	libcity.model.trajectory_loc_prediction.DeepMove

	libcity.model.trajectory_loc_prediction.FPMC

	libcity.model.trajectory_loc_prediction.GeoSAN

	libcity.model.trajectory_loc_prediction.HSTLSTM

	libcity.model.trajectory_loc_prediction.LSTPM

	libcity.model.trajectory_loc_prediction.RNN

	libcity.model.trajectory_loc_prediction.SERM

	libcity.model.trajectory_loc_prediction.STAN

	libcity.model.trajectory_loc_prediction.STRNN

	libcity.model.trajectory_loc_prediction.TemplateTLP











	libcity.model.abstract_model

	libcity.model.abstract_traffic_state_model

	libcity.model.abstract_traffic_tradition_model

	libcity.model.loss

	libcity.model.utils









            

          

      

      

    

  

    
      
          
            
  
libcity.model.eta



	libcity.model.eta.DeepTTE

	libcity.model.eta.TTPNet






	
class libcity.model.eta.DeepTTE(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.eta.TTPNet(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.eta.DeepTTE


	
class libcity.model.eta.DeepTTE.Attr(embed_dims, data_feature)

	基类：torch.nn.modules.module.Module


	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
out_size()

	




	
training: bool

	








	
class libcity.model.eta.DeepTTE.DeepTTE(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.eta.DeepTTE.EntireEstimator(input_size, num_final_fcs, hidden_size=128)

	基类：torch.nn.modules.module.Module


	
eval_on_batch(pred, label, mean, std)

	




	
forward(attr_t, sptm_t)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.eta.DeepTTE.GeoConv(kernel_size, num_filter, data_feature={}, device=device(type='cpu'))

	基类：torch.nn.modules.module.Module


	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.eta.DeepTTE.LocalEstimator(input_size, eps=10)

	基类：torch.nn.modules.module.Module


	
eval_on_batch(pred, lens, label, mean, std)

	




	
forward(sptm_s)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.eta.DeepTTE.SpatioTemporal(attr_size, kernel_size=3, num_filter=32, pooling_method='attention', rnn_type='LSTM', rnn_num_layers=1, hidden_size=128, data_feature={}, device=device(type='cpu'))

	基类：torch.nn.modules.module.Module

attr_size: the dimension of attr_net output
pooling optitions: last, mean, attention


	
atten_pooling(hiddens, attr_t)

	




	
forward(batch, attr_t)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
mean_pooling(hiddens, lens)

	




	
out_size()

	




	
training: bool

	








	
libcity.model.eta.DeepTTE.get_local_seq(full_seq, kernel_size, mean, std, device=device(type='cpu'))

	




	
libcity.model.eta.DeepTTE.normalize(data, mean, std)

	




	
libcity.model.eta.DeepTTE.unnormalize(data, mean, std)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.eta.TTPNet


	
class libcity.model.eta.TTPNet.Attr(embed_dims, data_feature)

	基类：torch.nn.modules.module.Module


	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
out_size()

	




	
training: bool

	








	
class libcity.model.eta.TTPNet.LongSpeed(data_feature)

	基类：torch.nn.modules.module.Module


	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.eta.TTPNet.PredictionBiLSTM(embed_dims, data_feature)

	基类：torch.nn.modules.module.Module


	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.eta.TTPNet.Road(data_feature)

	基类：torch.nn.modules.module.Module


	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.eta.TTPNet.RoadLSTM(data_feature)

	基类：torch.nn.modules.module.Module


	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.eta.TTPNet.ShortSpeed(data_feature)

	基类：torch.nn.modules.module.Module


	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.eta.TTPNet.SpeedLSTM(data_feature)

	基类：torch.nn.modules.module.Module


	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.eta.TTPNet.TTPNet(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
libcity.model.eta.TTPNet.normalize(data, mean, std)

	




	
libcity.model.eta.TTPNet.unnormalize(data, mean, std)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.map_matching



	libcity.model.map_matching.HMMM

	libcity.model.map_matching.IVMM

	libcity.model.map_matching.STMatching






	
class libcity.model.map_matching.HMMM(config, data_feature)

	基类：libcity.model.abstract_traffic_tradition_model.AbstractTraditionModel

Hidden Markov Map Matching Through Noise and Sparseness


	
_find_matched_sequence()

	Viterbi Algorithm
Returns:






	
_get_candidates()

	get candidates of each GPS sample with given road network
:returns:



	a list of list.
	In each list are tuples (edge, distance, node)









	返回类型

	self.candidates










	
_observation_probability()

	Returns:






	
_preprocess()

	removing points that are within 2 sigma_z of the previous included point
The justification for this step is that until we see a point that is at least 2sigma_z away from
its temporal predecessor, our confidence is low that the apparent movement is due to
actual vehicle movement and not noise
Returns:






	
_run_one_tra()

	run ST-Matching for one trajectory
self.trajectory self.rd_nwk
Returns:






	
_set_lon_lat_radius(lon, lat)

	get longitude range & latitude range (because radius is actually achieved by a grid search)
:param lon: longitude local
:param lat: latitude local
:param self.r:


	返回

	self.lon_r
self.lat_r










	
_transmission_probability()

	Returns:






	
run(data)

	
	参数

	data – input of tradition model



	返回

	output of tradition model














	
class libcity.model.map_matching.IVMM(config, data_feature)

	基类：libcity.model.abstract_traffic_tradition_model.AbstractTraditionModel


	
_get_candidates()

	get candidates of each GPS sample with given road network
:returns:



	a list of list.
	In each list are tuples (edge, distance, node)









	返回类型

	self.candidates










	
_observation_probability()

	Returns:






	
_run_one_tra()

	run ST-Matching for one trajectory
self.trajectory self.rd_nwk
Returns:






	
_set_lon_lat_radius(lon, lat)

	get longitude range & latitude range (because radius is actually achieved by a grid search)
:param lon: longitude local
:param lat: latitude local
:param self.r:


	返回

	self.lon_r
self.lat_r










	
_temporal_analysis()

	Returns:






	
_transmission_probability()

	Returns:






	
run(data)

	
	参数

	data – input of tradition model



	返回

	output of tradition model














	
class libcity.model.map_matching.STMatching(config, data_feature)

	基类：libcity.model.abstract_traffic_tradition_model.AbstractTraditionModel

ST-Matching


	
_find_matched_sequence()

	Returns:






	
_get_candidates()

	get candidates of each GPS sample with given road network
:returns:



	a list of list.
	In each list are tuples (edge, distance, node)









	返回类型

	self.candidates










	
_observation_probability()

	Returns:






	
_run_one_tra()

	run ST-Matching for one trajectory
self.trajectory self.rd_nwk
Returns:






	
_set_lon_lat_radius(lon, lat)

	get longitude range & latitude range (because radius is actually achieved by a grid search)
:param lon: longitude local
:param lat: latitude local
:param self.r:


	返回

	self.lon_r
self.lat_r










	
_temporal_analysis()

	Returns:






	
_transmission_probability()

	Returns:






	
run(data)

	
	参数

	data – input of tradition model



	返回

	output of tradition model

















            

          

      

      

    

  

    
      
          
            
  
libcity.model.map_matching.HMMM


	
class libcity.model.map_matching.HMMM.HMMM(config, data_feature)

	基类：libcity.model.abstract_traffic_tradition_model.AbstractTraditionModel

Hidden Markov Map Matching Through Noise and Sparseness


	
_find_matched_sequence()

	Viterbi Algorithm
Returns:






	
_get_candidates()

	get candidates of each GPS sample with given road network
:returns:



	a list of list.
	In each list are tuples (edge, distance, node)









	返回类型

	self.candidates










	
_observation_probability()

	Returns:






	
_preprocess()

	removing points that are within 2 sigma_z of the previous included point
The justification for this step is that until we see a point that is at least 2sigma_z away from
its temporal predecessor, our confidence is low that the apparent movement is due to
actual vehicle movement and not noise
Returns:






	
_run_one_tra()

	run ST-Matching for one trajectory
self.trajectory self.rd_nwk
Returns:






	
_set_lon_lat_radius(lon, lat)

	get longitude range & latitude range (because radius is actually achieved by a grid search)
:param lon: longitude local
:param lat: latitude local
:param self.r:


	返回

	self.lon_r
self.lat_r










	
_transmission_probability()

	Returns:






	
run(data)

	
	参数

	data – input of tradition model



	返回

	output of tradition model

















            

          

      

      

    

  

    
      
          
            
  
libcity.model.map_matching.IVMM


	
class libcity.model.map_matching.IVMM.IVMM(config, data_feature)

	基类：libcity.model.abstract_traffic_tradition_model.AbstractTraditionModel


	
_get_candidates()

	get candidates of each GPS sample with given road network
:returns:



	a list of list.
	In each list are tuples (edge, distance, node)









	返回类型

	self.candidates










	
_observation_probability()

	Returns:






	
_run_one_tra()

	run ST-Matching for one trajectory
self.trajectory self.rd_nwk
Returns:






	
_set_lon_lat_radius(lon, lat)

	get longitude range & latitude range (because radius is actually achieved by a grid search)
:param lon: longitude local
:param lat: latitude local
:param self.r:


	返回

	self.lon_r
self.lat_r










	
_temporal_analysis()

	Returns:






	
_transmission_probability()

	Returns:






	
run(data)

	
	参数

	data – input of tradition model



	返回

	output of tradition model

















            

          

      

      

    

  

    
      
          
            
  
libcity.model.map_matching.STMatching


	
class libcity.model.map_matching.STMatching.STMatching(config, data_feature)

	基类：libcity.model.abstract_traffic_tradition_model.AbstractTraditionModel

ST-Matching


	
_find_matched_sequence()

	Returns:






	
_get_candidates()

	get candidates of each GPS sample with given road network
:returns:



	a list of list.
	In each list are tuples (edge, distance, node)









	返回类型

	self.candidates










	
_observation_probability()

	Returns:






	
_run_one_tra()

	run ST-Matching for one trajectory
self.trajectory self.rd_nwk
Returns:






	
_set_lon_lat_radius(lon, lat)

	get longitude range & latitude range (because radius is actually achieved by a grid search)
:param lon: longitude local
:param lat: latitude local
:param self.r:


	返回

	self.lon_r
self.lat_r










	
_temporal_analysis()

	Returns:






	
_transmission_probability()

	Returns:






	
run(data)

	
	参数

	data – input of tradition model



	返回

	output of tradition model

















            

          

      

      

    

  

    
      
          
            
  
libcity.model.road_representation



	libcity.model.road_representation.ChebConv

	libcity.model.road_representation.DeepWalk

	libcity.model.road_representation.GAT

	libcity.model.road_representation.GeomGCN

	libcity.model.road_representation.LINE

	libcity.model.road_representation.Node2Vec






	
class libcity.model.road_representation.ChebConv(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	
	参数

	batch – dict, need key ‘node_features’, ‘node_labels’, ‘mask’





Returns:






	
forward(batch)

	自回归任务


	参数

	batch – dict, need key ‘node_features’ contains tensor shape=(N, feature_dim)



	返回

	N, feature_dim



	返回类型

	torch.tensor










	
predict(batch)

	
	参数

	batch – dict, need key ‘node_features’



	返回

	torch.tensor










	
training: bool

	








	
class libcity.model.road_representation.DeepWalk(config, data_feature)

	基类：libcity.model.abstract_traffic_tradition_model.AbstractTraditionModel


	
run(data=None)

	
	参数

	data – input of tradition model



	返回

	output of tradition model














	
class libcity.model.road_representation.GAT(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	
	参数

	batch – dict, need key ‘node_features’, ‘node_labels’, ‘mask’





Returns:






	
forward(batch)

	自回归任务
:param batch: dict, need key ‘node_features’ contains tensor shape=(N, feature_dim)


	返回

	N, feature_dim



	返回类型

	torch.tensor










	
predict(batch)

	
	参数

	batch – dict, need key ‘node_features’



	返回

	torch.tensor










	
training: bool

	








	
class libcity.model.road_representation.GeomGCN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	
	参数

	batch – dict, need key ‘node_features’, ‘node_labels’, ‘mask’





Returns:






	
forward(batch)

	自回归任务


	参数

	batch – dict, need key ‘node_features’ contains tensor shape=(N, feature_dim)



	返回

	N, output_classes



	返回类型

	torch.tensor










	
get_input(config, data_feature)

	




	
predict(batch)

	
	参数

	batch – dict, need key ‘node_features’



	返回

	torch.tensor










	
training: bool

	








	
class libcity.model.road_representation.LINE(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(I, J)

	
	参数

	
	I – origin indices of node i ; (B,)


	J – origin indices of node j ; (B,)






	返回

	[u_j^T * u_i for (i,j) in zip(I, J)]; (B,)
elif order == ‘second’:


[u’_j^T * v_i for (i,j) in zip(I, J)]; (B,)








	返回类型

	if order == ‘first’










	
training: bool

	








	
class libcity.model.road_representation.Node2Vec(config, data_feature)

	基类：libcity.model.abstract_traffic_tradition_model.AbstractTraditionModel


	
run(data=None)

	
	参数

	data – input of tradition model



	返回

	output of tradition model

















            

          

      

      

    

  

    
      
          
            
  
libcity.model.road_representation.ChebConv


	
class libcity.model.road_representation.ChebConv.ChebConv(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	
	参数

	batch – dict, need key ‘node_features’, ‘node_labels’, ‘mask’





Returns:






	
forward(batch)

	自回归任务


	参数

	batch – dict, need key ‘node_features’ contains tensor shape=(N, feature_dim)



	返回

	N, feature_dim



	返回类型

	torch.tensor










	
predict(batch)

	
	参数

	batch – dict, need key ‘node_features’



	返回

	torch.tensor










	
training: bool

	








	
class libcity.model.road_representation.ChebConv.ChebConvModule(num_nodes, max_diffusion_step, adj_mx, device, input_dim, output_dim, filter_type)

	基类：torch.nn.modules.module.Module

路网表征模型的基类并不统一
图卷积，将N*C的输入矩阵映射成N*F的输出矩阵，其中邻接矩阵形状N*N。


	
forward(x)

	GONV
:param x: (N, input_dim)
:return:  (N, output_dim)






	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.road_representation.DeepWalk


	
class libcity.model.road_representation.DeepWalk.DeepWalk(config, data_feature)

	基类：libcity.model.abstract_traffic_tradition_model.AbstractTraditionModel


	
run(data=None)

	
	参数

	data – input of tradition model



	返回

	output of tradition model














	
class libcity.model.road_representation.DeepWalk.Graph

	基类：collections.defaultdict


	
adjacency_iter()

	




	
check_self_loops()

	




	
degree(nodes=None)

	




	
has_edge(v1, v2)

	




	
make_consistent()

	




	
make_undirected()

	




	
nodes()

	




	
number_of_edges()

	Returns the number of nodes in the graph






	
number_of_nodes()

	Returns the number of nodes in the graph






	
order()

	Returns the number of nodes in the graph






	
random_walk(path_length, alpha=0, rand=<random.Random object>, start=None)

	Returns a truncated random walk.
path_length: Length of the random walk.
alpha: probability of restarts.
start: the start node of the random walk.






	
remove_self_loops()

	




	
subgraph(nodes={})

	








	
libcity.model.road_representation.DeepWalk.build_deepwalk_corpus(G, num_paths, path_length, alpha=0, rand=<random.Random object>)

	




	
libcity.model.road_representation.DeepWalk.from_numpy(x, directed=False)

	




	
libcity.model.road_representation.DeepWalk.learn_embeddings(walks, dimensions, window_size, workers, iters, min_count=0, sg=1, hs=0)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.road_representation.GAT


	
class libcity.model.road_representation.GAT.GAT(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	
	参数

	batch – dict, need key ‘node_features’, ‘node_labels’, ‘mask’





Returns:






	
forward(batch)

	自回归任务
:param batch: dict, need key ‘node_features’ contains tensor shape=(N, feature_dim)


	返回

	N, feature_dim



	返回类型

	torch.tensor










	
predict(batch)

	
	参数

	batch – dict, need key ‘node_features’



	返回

	torch.tensor










	
training: bool

	








	
class libcity.model.road_representation.GAT.GATLayer(num_in_features, num_out_features, num_of_heads, device, layer_type, concat=True, activation=ELU(alpha=1.0), dropout_prob=0.6, add_skip_connection=True, bias=True, log_attention_weights=False)

	基类：torch.nn.modules.module.Module

Base class for all implementations as there is much code that would otherwise be copy/pasted.


	
head_dim = 1

	




	
init_params(layer_type)

	
	The reason we’re using Glorot (aka Xavier uniform) initialization is because it’s a default TF initialization:
	https://stackoverflow.com/questions/37350131/what-is-the-default-variable-initializer-in-tensorflow





The original repo was developed in TensorFlow (TF) and they used the default initialization.
Feel free to experiment - there may be better initializations depending on your problem.






	
skip_concat_bias(attention_coefficients, in_nodes_features, out_nodes_features)

	




	
training: bool

	








	
class libcity.model.road_representation.GAT.GATLayerImp1(num_in_features, num_out_features, num_of_heads, concat=True, activation=ELU(alpha=1.0), dropout_prob=0.6, add_skip_connection=True, bias=True, log_attention_weights=False)

	基类：libcity.model.road_representation.GAT.GATLayer

This implementation is only suitable for a transductive setting.
It would be fairly easy to make it work in the inductive setting as well but the purpose of this layer
is more educational since it’s way less efficient than implementation 3.


	
forward(data)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.road_representation.GAT.GATLayerImp2(num_in_features, num_out_features, num_of_heads, concat=True, activation=ELU(alpha=1.0), dropout_prob=0.6, add_skip_connection=True, bias=True, log_attention_weights=False)

	基类：libcity.model.road_representation.GAT.GATLayer

Implementation #2 was inspired by the official GAT implementation: https://github.com/PetarV-/GAT
It’s conceptually simpler than implementation #3 but computationally much less efficient.
Note: this is the naive implementation not the sparse one and it’s only suitable for a transductive setting.
It would be fairly easy to make it work in the inductive setting as well but the purpose of this layer
is more educational since it’s way less efficient than implementation 3.


	
forward(data)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.road_representation.GAT.GATLayerImp3(num_in_features, num_out_features, num_of_heads, device, concat=True, activation=ELU(alpha=1.0), dropout_prob=0.6, add_skip_connection=True, bias=True, log_attention_weights=False)

	基类：libcity.model.road_representation.GAT.GATLayer

Implementation #3 was inspired by PyTorch Geometric: https://github.com/rusty1s/pytorch_geometric
But, it’s hopefully much more readable! (and of similar performance)
It’s suitable for both transductive and inductive settings. In the inductive setting we just merge the graphs
into a single graph with multiple components and this layer is agnostic to that fact! <3


	
aggregate_neighbors(nodes_features_proj_lifted_weighted, edge_index, in_nodes_features, num_of_nodes)

	




	
explicit_broadcast(this, other)

	




	
forward(data)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
head_dim = 1

	




	
lift(scores_source, scores_target, nodes_features_matrix_proj, edge_index)

	Lifts i.e. duplicates certain vectors depending on the edge index.
One of the tensor dims goes from N -> E (that’s where the “lift” comes from).






	
neighborhood_aware_softmax(scores_per_edge, trg_index, num_of_nodes)

	As the fn name suggest it does softmax over the neighborhoods. Example: say we have 5 nodes in a graph.
Two of them 1, 2 are connected to node 3. If we want to calculate the representation for node 3 we should take
into account feature vectors of 1, 2 and 3 itself. Since we have scores for edges 1-3, 2-3 and 3-3
in scores_per_edge variable, this function will calculate attention scores like this: 1-3/(1-3+2-3+3-3)
(where 1-3 is overloaded notation it represents the edge 1-3 and it’s (exp) score) and similarly for 2-3 and 3-3


i.e. for this neighborhood we don’t care about other edge scores that include nodes 4 and 5.




Note:
Subtracting the max value from logits doesn’t change the end result but it improves the numerical stability
and it’s a fairly common “trick” used in pretty much every deep learning framework.
Check out this link for more details:
https://stats.stackexchange.com/questions/338285/how-does-the-subtraction-of-the-logit-maximum-improve-learning






	
nodes_dim = 0

	




	
src_nodes_dim = 0

	




	
sum_edge_scores_neighborhood_aware(exp_scores_per_edge, trg_index, num_of_nodes)

	




	
training: bool

	




	
trg_nodes_dim = 1

	








	
class libcity.model.road_representation.GAT.LayerType

	基类：object


	
IMP1 = (0,)

	




	
IMP2 = (1,)

	




	
IMP3 = 2

	








	
libcity.model.road_representation.GAT.get_layer_type(layer_type)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.road_representation.GeomGCN


	
class libcity.model.road_representation.GeomGCN.GeomGCN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	
	参数

	batch – dict, need key ‘node_features’, ‘node_labels’, ‘mask’





Returns:






	
forward(batch)

	自回归任务


	参数

	batch – dict, need key ‘node_features’ contains tensor shape=(N, feature_dim)



	返回

	N, output_classes



	返回类型

	torch.tensor










	
get_input(config, data_feature)

	




	
predict(batch)

	
	参数

	batch – dict, need key ‘node_features’



	返回

	torch.tensor










	
training: bool

	








	
class libcity.model.road_representation.GeomGCN.GeomGCNNet(g, in_feats, out_feats, num_divisions, activation, num_heads, dropout_prob, ggcn_merge, channel_merge, device)

	基类：torch.nn.modules.module.Module


	
forward(feature)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.road_representation.GeomGCN.GeomGCNSingleChannel(g, in_feats, out_feats, num_divisions, activation, dropout_prob, merge, device)

	基类：torch.nn.modules.module.Module


	
forward(feature)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_node_subgraphs(g)

	




	
get_subgraphs(g)

	




	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.road_representation.LINE


	
class libcity.model.road_representation.LINE.LINE(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(I, J)

	
	参数

	
	I – origin indices of node i ; (B,)


	J – origin indices of node j ; (B,)






	返回

	[u_j^T * u_i for (i,j) in zip(I, J)]; (B,)
elif order == ‘second’:


[u’_j^T * v_i for (i,j) in zip(I, J)]; (B,)








	返回类型

	if order == ‘first’










	
training: bool

	








	
class libcity.model.road_representation.LINE.LINE_FIRST(num_nodes, output_dim)

	基类：torch.nn.modules.module.Module


	
forward(i, j)

	
	参数

	
	i – indices of i; (B,)


	j – indices of j; (B,)






	返回

	v_i^T * v_j; (B,)










	
get_embeddings()

	




	
training: bool

	








	
class libcity.model.road_representation.LINE.LINE_SECOND(num_nodes, output_dim)

	基类：torch.nn.modules.module.Module


	
forward(I, J)

	
	参数

	
	I – indices of i; (B,)


	J – indices of j; (B,)






	返回

	[v_i^T * u_j for (i,j) in zip(I,J)]; (B,)










	
get_embeddings()

	




	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.road_representation.Node2Vec


	
class libcity.model.road_representation.Node2Vec.Graph(nx_G, is_directed, p, q)

	基类：object


	
get_alias_edge(src, dst)

	Get the alias edge setup lists for a given edge.






	
node2vec_walk(walk_length, start_node)

	Simulate a random walk starting from start node.






	
preprocess_transition_probs()

	Preprocessing of transition probabilities for guiding the random walks.






	
simulate_walks(num_walks, walk_length)

	Repeatedly simulate random walks from each node.










	
class libcity.model.road_representation.Node2Vec.Node2Vec(config, data_feature)

	基类：libcity.model.abstract_traffic_tradition_model.AbstractTraditionModel


	
run(data=None)

	
	参数

	data – input of tradition model



	返回

	output of tradition model














	
libcity.model.road_representation.Node2Vec.alias_draw(J, q)

	Draw sample from a non-uniform discrete distribution using alias sampling.






	
libcity.model.road_representation.Node2Vec.alias_setup(probs)

	Compute utility lists for non-uniform sampling from discrete distributions.
Refer to
https://hips.seas.harvard.edu/blog/2013/03/03/the-alias-method-efficient-sampling-with-many-discrete-outcomes/
for details






	
libcity.model.road_representation.Node2Vec.learn_embeddings(walks, dimensions, window_size, workers, iters, min_count=0, sg=1, hs=0)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_accident_prediction



	libcity.model.traffic_accident_prediction.GSNet






	
class libcity.model.traffic_accident_prediction.GSNet(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_accident_prediction.GSNet


	
class libcity.model.traffic_accident_prediction.GSNet.GCNLayer(num_of_features, num_of_filter)

	基类：torch.nn.modules.module.Module


	
forward(input_, adj)

	
	参数

	
	{Tensor} -- signal matrix (input) – 


	shape (batch_size,N,T*D) – 


	{np.array} -- adjacent matrix，shape (adj) – 






	返回

	{Tensor} – output,shape (batch_size,N,num_of_filter)










	
training: bool

	








	
class libcity.model.traffic_accident_prediction.GSNet.GSNet(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_accident_prediction.GSNet.STGeoModule(grid_in_channel, num_of_gru_layers, input_window, gru_hidden_size, num_of_target_time_feature)

	基类：torch.nn.modules.module.Module


	
forward(grid_input, target_time_feature)

	
	参数

	
	{Tensor} -- grid input，shape： (grid_input) – 


	{Tensor} -- the feature of target time，shape： (target_time_feature) – 






	返回

	{Tensor} – shape：(batch_size,hidden_size,W,H)










	
training: bool

	








	
class libcity.model.traffic_accident_prediction.GSNet.STSemModule(num_of_graph_feature, nums_of_graph_filters, input_window, num_of_gru_layers, gru_hidden_size, num_of_target_time_feature, north_south_map, west_east_map)

	基类：torch.nn.modules.module.Module


	
forward(graph_feature, road_adj, risk_adj, poi_adj, target_time_feature, grid_node_map)

	
	参数

	
	{Tensor} -- Graph signal matrix， (graph_feature) – 


	{np.array} -- road adjacent matrix，shape： (road_adj) – 


	{np.array} -- risk adjacent matrix，shape： (risk_adj) – 


	{np.array} -- poi adjacent matrix，shape： (poi_adj) – 


	{Tensor} -- the feature of target time，shape： (target_time_feature) – 


	{np.array} -- map graph data to grid data (grid_node_map) – 


	shape (W*H,N) – 






	返回

	{Tensor} – shape：(batch_size,output_window,north_south_map,west_east_map)










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_demand_prediction



	libcity.model.traffic_demand_prediction.CCRNN

	libcity.model.traffic_demand_prediction.DMVSTNet

	libcity.model.traffic_demand_prediction.STG2Seq









            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_demand_prediction.CCRNN


	
class libcity.model.traffic_demand_prediction.CCRNN.CCRNN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch, batches_seen=None)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch, batches_seen=None)

	dynamic convolutional recurrent neural network
:param inputs: [B, input_window, N, input_dim]
:param targets: exists for training, tensor, [B, output_window, N, output_dim]
:param batch_seen: int, the number of batches the model has seen
:return: [B, n_pred, N, output_dim],[]






	
predict(batch, batches_seen=None)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_demand_prediction.CCRNN.DCGRUCell(input_size: int, hidden_size: int, num_node: int, n_supports: int, k_hop: int, e_layer: int, n_dim: int)

	基类：torch.nn.modules.module.Module


	
forward(inputs: torch.Tensor, supports: List[torch.Tensor], states) → Tuple[torch.Tensor, torch.Tensor]

	
	参数

	
	inputs – Tensor[Batch, Node, Feature]


	supports – 








:param states:Tensor[Batch, Node, Hidden_size]
:return:






	
training: bool

	








	
class libcity.model.traffic_demand_prediction.CCRNN.DCRNNDecoder(output_size: int, hidden_size: int, num_node: int, n_supports: int, k_hop: int, n_layers: int, n_preds: int, e_layer: int, n_dim: int)

	基类：torch.nn.modules.container.ModuleList


	
forward(supports: List[torch.Tensor], states: torch.Tensor, targets: torch.Tensor = None, teacher_force: bool = 0.5) → torch.Tensor

	
	参数

	
	supports – list of sparse tensors, each of shape [N, N]


	states – tensor, [n_layers, B, N, hidden_size]


	targets – None or tensor, [B, T, N, output_size]


	teacher_force – random to use targets as decoder inputs






	返回

	tensor, [B, T, N, output_size]










	
training: bool

	








	
class libcity.model.traffic_demand_prediction.CCRNN.DCRNNEncoder(input_size: int, hidden_size: int, num_node: int, n_supports: int, k_hop: int, n_layers: int, e_layer: int, n_dim: int)

	基类：torch.nn.modules.container.ModuleList


	
forward(inputs: torch.Tensor, supports: List[torch.Tensor]) → torch.Tensor

	
	参数

	
	inputs – tensor, [B, T, N, input_size]


	supports – list of sparse tensors, each of shape [N, N]






	返回

	tensor, [n_layers, B, N, hidden_size]










	
training: bool

	








	
class libcity.model.traffic_demand_prediction.CCRNN.EvolutionCell(input_dim: int, output_dim: int, num_nodes: int, n_supports: int, max_step: int, layer: int, n_dim: int)

	基类：torch.nn.modules.module.Module


	
attention(inputs: torch.Tensor)

	




	
forward(inputs, supports: List)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_demand_prediction.CCRNN.GraphConv(input_dim: int, output_dim: int, num_nodes: int, n_supports: int, max_step: int)

	基类：torch.nn.modules.module.Module


	
forward(inputs: torch.Tensor, supports: List[torch.Tensor])

	
	参数

	
	inputs – tensor, [B, N, input_dim]


	supports – list of sparse tensors, each of shape [N, N]






	返回

	tensor, [B, N, output_dim]










	
training: bool

	








	
class libcity.model.traffic_demand_prediction.CCRNN.GraphConvMx(input_dim: int, output_dim: int, num_nodes: int, n_supports: int, max_step: int)

	基类：torch.nn.modules.module.Module


	
forward(inputs: torch.Tensor, supports: List[torch.Tensor])

	
	参数

	
	inputs – tensor, [B, N, input_dim]


	supports – list of sparse tensors, each of shape [N, N]






	返回

	tensor, [B, N, output_dim]










	
matrix_normalization(support)

	




	
training: bool

	








	
libcity.model.traffic_demand_prediction.CCRNN.graph_preprocess(matrix, normalized_category=None)

	




	
libcity.model.traffic_demand_prediction.CCRNN.normalized_laplacian(w: numpy.ndarray) → numpy.matrix

	




	
libcity.model.traffic_demand_prediction.CCRNN.random_walk_matrix(w) → numpy.matrix

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_demand_prediction.DMVSTNet


	
class libcity.model.traffic_demand_prediction.DMVSTNet.DMVSTNet(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
spatial_forward(grid_batch)

	




	
training: bool

	








	
class libcity.model.traffic_demand_prediction.DMVSTNet.Line(size, embed_dim=128, order=1)

	基类：torch.nn.modules.module.Module


	
forward(v_i, v_j, negsamples, device)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_embeddings()

	




	
training: bool

	








	
class libcity.model.traffic_demand_prediction.DMVSTNet.SemanticView(config, data_feature)

	基类：torch.nn.modules.module.Module


	
forward(i, j)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_demand_prediction.DMVSTNet.SpatialViewConv(inp_channel, oup_channel, kernel_size, stride=1, padding=0)

	基类：torch.nn.modules.module.Module


	
forward(inp)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_demand_prediction.DMVSTNet.TemporalView(fc_oup_dim, lstm_oup_dim)

	基类：torch.nn.modules.module.Module


	
forward(inp)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_demand_prediction.DMVSTNet.VoseAlias(dist)

	基类：object

Adding a few modifs to https://github.com/asmith26/Vose-Alias-Method


	
alias_generation()

	Yields a random outcome from the distribution.






	
alias_initialisation()

	Construct probability and alias tables for the distribution.






	
sample_n(size)

	Yields a sample of size n from the distribution, and print the results to stdout.










	
libcity.model.traffic_demand_prediction.DMVSTNet.makeData(samplededges, negsamplesize, weights, nodedegrees, nodesaliassampler)

	




	
libcity.model.traffic_demand_prediction.DMVSTNet.negSampleBatch(sourcenode, targetnode, negsamplesize, weights, nodedegrees, nodesaliassampler, t=0.01)

	For generating negative samples.









            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_demand_prediction.STG2Seq


	
class libcity.model.traffic_demand_prediction.STG2Seq.Align(c_in, c_out)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_demand_prediction.STG2Seq.AttentionC(device, num_nodes, d_out, ext_dim)

	基类：torch.nn.modules.module.Module


	
forward(query, x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_demand_prediction.STG2Seq.AttentionT(device, len_time, num_nodes, d_out, ext_dim)

	基类：torch.nn.modules.module.Module


	
forward(query, x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_demand_prediction.STG2Seq.ConvST(supports, kt, ks, dim_in, dim_out, device)

	基类：torch.nn.modules.module.Module


	
forward(x)

	
	参数

	x – torch.tensor, shape=[B, dim_in, T, num_nodes]



	返回

	shape=[B, dim_out, T, num_nodes]



	返回类型

	torch.tensor










	
graph_conv(inputs, supports, dim_in, dim_out)

	
	参数

	
	inputs – a tensor of shape [batch, num_nodes, dim_in]


	supports – [num_nodes, num_nodes*ks], calculate the chebyshev polynomials in advance to save time


	dim_in – 


	dim_out – 






	返回

	shape = [batch, num_nodes, dim_out]



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_demand_prediction.STG2Seq.STG2Seq(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
libcity.model.traffic_demand_prediction.STG2Seq.cheb_poly(lap, ks)

	




	
libcity.model.traffic_demand_prediction.STG2Seq.scaled_laplacian(w)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction



	libcity.model.traffic_flow_prediction.ACFM

	libcity.model.traffic_flow_prediction.ACFMCommon

	libcity.model.traffic_flow_prediction.AGCRN

	libcity.model.traffic_flow_prediction.ASTGCN

	libcity.model.traffic_flow_prediction.ASTGCNCommon

	libcity.model.traffic_flow_prediction.CONVGCN

	libcity.model.traffic_flow_prediction.CONVGCNCommon

	libcity.model.traffic_flow_prediction.CRANN

	libcity.model.traffic_flow_prediction.DGCN

	libcity.model.traffic_flow_prediction.DSAN

	libcity.model.traffic_flow_prediction.MSTGCN

	libcity.model.traffic_flow_prediction.MSTGCNCommon

	libcity.model.traffic_flow_prediction.MultiSTGCnet

	libcity.model.traffic_flow_prediction.MultiSTGCnetCommon

	libcity.model.traffic_flow_prediction.ResLSTM

	libcity.model.traffic_flow_prediction.STDN

	libcity.model.traffic_flow_prediction.STNN

	libcity.model.traffic_flow_prediction.STResNet

	libcity.model.traffic_flow_prediction.STResNetCommon

	libcity.model.traffic_flow_prediction.STSGCN

	libcity.model.traffic_flow_prediction.ToGCN









            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.ACFM


	
class libcity.model.traffic_flow_prediction.ACFM.ACFM(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ACFM.ConcatConv(in_channels1, in_channels2, out_channels, inter_channels, relu_conv=False, seq_len=None)

	基类：torch.nn.modules.module.Module


	
forward(x, y)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ACFM.ConvGRUCell(in_channels, height, width, lstm_channels=16)

	基类：torch.nn.modules.module.Module


	
forward(input, state)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ACFM.ConvGate(in_channels, height, width, lstm_channels=16, peephole_conn=True)

	基类：torch.nn.modules.module.Module


	
forward(input, state)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ACFM.ConvLSTM(in_channels, height, width, lstm_channels=16, all_hidden=False, mode='merge', cpt=None, dropout_rate=0.5, last_conv=False, conv_channels=None, gru=False)

	基类：torch.nn.modules.module.Module


	
forward(inputs)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
lstm_layer(inputs)

	




	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ACFM.ConvLSTMCell(in_channels, height, width, lstm_channels=16)

	基类：torch.nn.modules.module.Module


	
forward(input, state)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ACFM.ExtNN(in_features, out_height, out_width, out_channels, inter_features=10, map=True, relu=True, mode='inter', dropout_rate=0)

	基类：torch.nn.modules.module.Module


	
external_block()

	




	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ACFM.ResNN(in_channels, out_channels, inter_channels, repetation=1, bnmode=True, splitmode='split', cpt=None)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
residual_block(in_channels, out_channels)

	




	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ACFM.ResUnit(filters, bnmode=True)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
libcity.model.traffic_flow_prediction.ACFM.split_cpt(value, cpt)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.ACFMCommon


	
class libcity.model.traffic_flow_prediction.ACFMCommon.ACFMCommon(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ACFMCommon.ConcatConv(in_channels1, in_channels2, out_channels, inter_channels, relu_conv=False, seq_len=None)

	基类：torch.nn.modules.module.Module


	
forward(x, y)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ACFMCommon.ConvGRUCell(in_channels, height, width, lstm_channels=16)

	基类：torch.nn.modules.module.Module


	
forward(input, state)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ACFMCommon.ConvGate(in_channels, height, width, lstm_channels=16, peephole_conn=True)

	基类：torch.nn.modules.module.Module


	
forward(input, state)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ACFMCommon.ConvLSTM(in_channels, height, width, lstm_channels=16, all_hidden=False, mode='merge', cpt=None, dropout_rate=0.5, last_conv=False, conv_channels=None, gru=False)

	基类：torch.nn.modules.module.Module


	
forward(inputs)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
lstm_layer(inputs)

	




	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ACFMCommon.ConvLSTMCell(in_channels, height, width, lstm_channels=16)

	基类：torch.nn.modules.module.Module


	
forward(input, state)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ACFMCommon.ExtNN(in_features, out_height, out_width, out_channels, inter_features=10, map=True, relu=True, mode='inter', dropout_rate=0)

	基类：torch.nn.modules.module.Module


	
external_block()

	




	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ACFMCommon.ResNN(in_channels, out_channels, inter_channels, repetation=1, bnmode=True, splitmode='split', cpt=None)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
residual_block(in_channels, out_channels)

	




	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ACFMCommon.ResUnit(filters, bnmode=True)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
libcity.model.traffic_flow_prediction.ACFMCommon.split_cpt(value, cpt)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.AGCRN


	
class libcity.model.traffic_flow_prediction.AGCRN.AGCRN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.AGCRN.AGCRNCell(node_num, dim_in, dim_out, cheb_k, embed_dim)

	基类：torch.nn.modules.module.Module


	
forward(x, state, node_embeddings)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
init_hidden_state(batch_size)

	




	
training: bool

	








	
class libcity.model.traffic_flow_prediction.AGCRN.AVWDCRNN(config)

	基类：torch.nn.modules.module.Module


	
forward(x, init_state, node_embeddings)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
init_hidden(batch_size)

	




	
training: bool

	








	
class libcity.model.traffic_flow_prediction.AGCRN.AVWGCN(dim_in, dim_out, cheb_k, embed_dim)

	基类：torch.nn.modules.module.Module


	
forward(x, node_embeddings)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.ASTGCN


	
class libcity.model.traffic_flow_prediction.ASTGCN.ASTGCN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ASTGCN.ASTGCNBlock(device, in_channels, k, nb_chev_filter, nb_time_filter, time_strides, cheb_polynomials, num_of_vertices, num_of_timesteps)

	基类：torch.nn.modules.module.Module


	
forward(x)

	
	参数

	x – (batch_size, N, F_in, T)



	返回

	(batch_size, N, nb_time_filter, output_window)



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ASTGCN.ASTGCNSubmodule(device, nb_block, in_channels, k, nb_chev_filter, nb_time_filter, time_strides, cheb_polynomials, output_window, output_dim, num_of_vertices)

	基类：torch.nn.modules.module.Module


	
forward(x)

	
	参数

	x – (B, T_in, N_nodes, F_in)



	返回

	(B, T_out, N_nodes, out_dim)



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ASTGCN.ChebConvWithSAt(k, cheb_polynomials, in_channels, out_channels)

	基类：torch.nn.modules.module.Module

K-order chebyshev graph convolution


	
forward(x, spatial_attention)

	Chebyshev graph convolution operation


	参数

	
	x – (batch_size, N, F_in, T)


	spatial_attention – (batch_size, N, N)






	返回

	(batch_size, N, F_out, T)



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ASTGCN.FusionLayer(n, h, w, device)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ASTGCN.SpatialAttentionLayer(device, in_channels, num_of_vertices, num_of_timesteps)

	基类：torch.nn.modules.module.Module

compute spatial attention scores


	
forward(x)

	
	参数

	x (torch.tensor) – (B, N, F_in, T)



	返回

	(B,N,N)



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ASTGCN.TemporalAttentionLayer(device, in_channels, num_of_vertices, num_of_timesteps)

	基类：torch.nn.modules.module.Module


	
forward(x)

	
	参数

	x – (batch_size, N, F_in, T)



	返回

	(B, T, T)



	返回类型

	torch.tensor










	
training: bool

	








	
libcity.model.traffic_flow_prediction.ASTGCN.cheb_polynomial(l_tilde, k)

	compute a list of chebyshev polynomials from T_0 to T_{K-1}


	参数

	
	l_tilde (np.ndarray) – scaled Laplacian, shape (N, N)


	k (int) – the maximum order of chebyshev polynomials






	返回

	cheb_polynomials, length: K, from T_0 to T_{K-1}



	返回类型

	list(np.ndarray)










	
libcity.model.traffic_flow_prediction.ASTGCN.scaled_laplacian(weight)

	compute ~L (scaled laplacian matrix)
L = D - A
~L = 2L/lambda - I


	参数

	weight (np.ndarray) – shape is (N, N), N is the num of vertices



	返回

	~L, shape (N, N)



	返回类型

	np.ndarray













            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.ASTGCNCommon


	
class libcity.model.traffic_flow_prediction.ASTGCNCommon.ASTGCNBlock(device, in_channels, k, nb_chev_filter, nb_time_filter, time_strides, cheb_polynomials, num_of_vertices, num_of_timesteps)

	基类：torch.nn.modules.module.Module


	
forward(x)

	
	参数

	x – (batch_size, N, F_in, T)



	返回

	(batch_size, N, nb_time_filter, output_window)



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ASTGCNCommon.ASTGCNCommon(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ASTGCNCommon.ASTGCNSubmodule(device, nb_block, in_channels, k, nb_chev_filter, nb_time_filter, input_window, cheb_polynomials, output_window, output_dim, num_of_vertices)

	基类：torch.nn.modules.module.Module


	
forward(x)

	
	参数

	x – (B, T_in, N_nodes, F_in)



	返回

	(B, T_out, N_nodes, out_dim)



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ASTGCNCommon.ChebConvWithSAt(k, cheb_polynomials, in_channels, out_channels)

	基类：torch.nn.modules.module.Module

K-order chebyshev graph convolution


	
forward(x, spatial_attention)

	Chebyshev graph convolution operation


	参数

	
	x – (batch_size, N, F_in, T)


	spatial_attention – (batch_size, N, N)






	返回

	(batch_size, N, F_out, T)



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ASTGCNCommon.SpatialAttentionLayer(device, in_channels, num_of_vertices, num_of_timesteps)

	基类：torch.nn.modules.module.Module

compute spatial attention scores


	
forward(x)

	
	参数

	x (torch.tensor) – (batch_size, N, F_in, T)



	返回

	(B,N,N)



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ASTGCNCommon.TemporalAttentionLayer(device, in_channels, num_of_vertices, num_of_timesteps)

	基类：torch.nn.modules.module.Module


	
forward(x)

	
	参数

	x – (batch_size, N, F_in, T)



	返回

	(B, T, T)



	返回类型

	torch.tensor










	
training: bool

	








	
libcity.model.traffic_flow_prediction.ASTGCNCommon.cheb_polynomial(l_tilde, k)

	compute a list of chebyshev polynomials from T_0 to T_{K-1}


	参数

	
	l_tilde (np.ndarray) – scaled Laplacian, shape (N, N)


	k (int) – the maximum order of chebyshev polynomials






	返回

	cheb_polynomials, length: K, from T_0 to T_{K-1}



	返回类型

	list(np.ndarray)










	
libcity.model.traffic_flow_prediction.ASTGCNCommon.scaled_laplacian(weight)

	compute ~L (scaled laplacian matrix)
L = D - A
~L = 2L/lambda - I


	参数

	weight (np.ndarray) – shape is (N, N), N is the num of vertices



	返回

	~L, shape (N, N)



	返回类型

	np.ndarray













            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.CONVGCN


	
class libcity.model.traffic_flow_prediction.CONVGCN.CONVGCN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.CONVGCN.GCN(input_size, hidden_size, output_size, device)

	基类：torch.nn.modules.module.Module


	
forward(x, adj)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.CONVGCN.GraphConvolution(in_features, out_features, device, bias=True)

	基类：torch.nn.modules.module.Module


	
forward(input, adjT)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
reset_parameters()

	




	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.CONVGCNCommon


	
class libcity.model.traffic_flow_prediction.CONVGCNCommon.CONVGCNCommon(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.CONVGCNCommon.GCN(input_size, hidden_size, output_size, device)

	基类：torch.nn.modules.module.Module


	
forward(x, adj)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.CONVGCNCommon.GraphConvolution(in_features, out_features, device, bias=True)

	基类：torch.nn.modules.module.Module


	
forward(input, adjT)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
reset_parameters()

	




	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.CRANN


	
class libcity.model.traffic_flow_prediction.CRANN.AttentionBlock(dim_x, dim_y, timesteps, method='hadamard')

	基类：torch.nn.modules.module.Module


Description |



Attentional block for spatio-temporal attention mechanism


Attributes |




	dim_xint
	Dimension of x-axis for input images



	dim_yint
	Dimension of y-axis for input images



	timestepsint
	Number of input timesteps



	methodstr
	Attentional function to calculate attention weights






Methods |




	forward(x)
	Forward pass of the network






	
forward(x, y=0)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.CRANN.AttentionCNN(in_channels, out_channels, dim_x, dim_y)

	基类：torch.nn.modules.module.Module


Description |



Spatial module with spatio-temporal attention


Attributes |




	in_channelsint
	Number of input timesteps



	out_channelsint
	Number of output timesteps



	dim_xint
	Dimension of x-axis for input images



	dim_yint
	Dimension of y-axis for input images






Methods |




	forward(x)
	Forward pass of the network






	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.CRANN.BahdanauDecoder(hidden_size, output_size, n_layers=1, drop_prob=0.1)

	基类：torch.nn.modules.module.Module


Description |



Decoder an attention mechanism for temporal module


Attributes |




	hidden_sizeint
	Dimension of hidden space



	output_sizeint
	Number of output features



	n_layersint
	Number of layers for the encoder



	drop_probfloat
	Dropout for the encoder






Methods |




	forward(x)
	Forward pass of the network






	
forward(inputs, hidden, encoder_outputs)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.CRANN.CRANN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
evaluate_temp_att(encoder, decoder, batch, n_pred, device)

	




	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.CRANN.ConvBlock(in_features, out_features, num_conv)

	基类：torch.nn.modules.module.Module


Description |



Convolutional blocks of num_conv convolutions with out_features channels


Attributes |




	in_featuresint
	Number of input channels



	out_featuresint
	Number of middle and output channels



	num_convint
	Number of convolutions






Methods |




	forward(x)
	Forward pass of the network






	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.CRANN.EncoderLSTM(input_size, hidden_size, n_layers=1, drop_prob=0, device='cuda')

	基类：torch.nn.modules.module.Module


Description |



Encoder for temporal module


Attributes |




	input_sizeint
	Number of input features



	hidden_sizeint
	Dimension of hidden space



	n_layersint
	Number of layers for the encoder



	drop_probfloat
	Dropout for the encoder



	deviceint/str
	Device in which hiddens are stored






Methods |




	forward(x)
	Forward pass of the network






	
forward(inputs, hidden)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
init_hidden(batch_size)

	




	
training: bool

	








	
class libcity.model.traffic_flow_prediction.CRANN.MLP(n_inputs, n_outputs, n_layers=1, n_hidden=0, dropout=0)

	基类：torch.nn.modules.module.Module


Description |



Dense module


Attributes |




	n_inputsint
	Number of input features



	n_outputsint
	Number of output features



	n_layersint
	Number of layers



	n_hiddenint
	Dimension of hidden layers






Methods |




	forward(x)
	Forward pass of the network






	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.DGCN


	
class libcity.model.traffic_flow_prediction.DGCN.DGCN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.DGCN.SATT_2(c_in, num_nodes)

	基类：torch.nn.modules.module.Module


	
forward(seq)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.DGCN.SATT_3(c_in, num_nodes)

	基类：torch.nn.modules.module.Module


	
forward(seq)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.DGCN.ST_BLOCK_2(c_in, c_out, num_nodes, tem_size, K, Kt, device)

	基类：torch.nn.modules.module.Module


	
forward(x, supports)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.DGCN.TATT_1(c_in, num_nodes, tem_size, device)

	基类：torch.nn.modules.module.Module


	
forward(seq)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.DGCN.T_cheby_conv_ds(c_in, c_out, K, Kt, device)

	基类：torch.nn.modules.module.Module

x : [batch_size, feat_in, num_node ,tem_size] - input of all time step
nSample : number of samples = batch_size
nNode : number of node in graph
tem_size: length of temporal feature
c_in : number of input feature
c_out : number of output feature
adj : laplacian
K : size of kernel(number of cheby coefficients)
W : cheby_conv weight [K * feat_in, feat_out]


	
forward(x, adj)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
libcity.model.traffic_flow_prediction.DGCN.cheb_polynomial(l_tilde, k)

	compute a list of chebyshev polynomials from T_0 to T_{K-1}


	参数

	
	l_tilde (np.ndarray) – scaled Laplacian, shape (N, N)


	k (int) – the maximum order of chebyshev polynomials






	返回

	cheb_polynomials, length: K, from T_0 to T_{K-1}



	返回类型

	list(np.ndarray)










	
libcity.model.traffic_flow_prediction.DGCN.scaled_laplacian(weight)

	compute     ilde{L} (scaled laplacian matrix)


	参数

	weight (np.ndarray) – shape is (N, N), N is the num of vertices



	返回

	shape (N, N)



	返回类型

	np.ndarray













            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.DSAN


	
class libcity.model.traffic_flow_prediction.DSAN.Convs(n_layer, n_filter, input_window, input_dim, r_d=0.1)

	基类：torch.nn.modules.module.Module

Conv layers for input, to form a d-dimension representation


	
forward(inps)

	
	参数

	inps – with shape [batch_size, input_window, row, column, N_d, input_dim]
or [batch_size, input_window, row, column, input_dim]





Returns:






	
training: bool

	








	
class libcity.model.traffic_flow_prediction.DSAN.DAE(L, d, n_h, num_hid, conv_layer, input_window, input_dim, ext_dim, r_d=0.1)

	基类：torch.nn.modules.module.Module

DAE Dynamic Attention Encoder


	
forward(x_d, x_g, ex, cors_d, cors_g, threshold_mask_d, threshold_mask_g)

	
	参数

	
	x_d – a subset of 𝑿 that contains the closest neighbors that share strong correlations
with v_i within a local block.(X_d in figure 4)


	x_g – all the training data (X in figure 4)


	ex – time-related features for Temporal Positional Encoding


	cors_d – Spatial Positional Encoding of x_d


	cors_g – Spatial Positional Encoding of x_g


	threshold_mask_d – 


	threshold_mask_g – 








Returns:






	
training: bool

	








	
class libcity.model.traffic_flow_prediction.DSAN.DSAN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
generate_x(batch)

	from batch[‘X’] to
:param batch: batch[‘X’].shape == [batch_size, input_window, row, column, feature_dim]


batch[‘y’].shape == [batch_size, output_window, row, column, output_dim]





	返回

	X in figure(2) shape == [batch_size, input_window, row, column, output_dim]
dae_inp: X_d in figure(2) shape == [batch_size, input_window, row, column, L_D, L_D output_dim]


N_D = L_d * L_d ,L_d = 2 * l_d + 1




dae_inp_ex: external data for TPE shape == [batch_size, input_window, N, external_dim]
sad_inp: x in figure(2) shape == [batch_size, output_window, N, output_dim]
sad_inp_ex: external data for TPE shape == [batch_size, input_window, N, external_dim]
cors: for SPE,shape == [1, 1, N_d, d]
cors_g: for SPE, shape == [1, N, d]
y:





	返回类型

	dae_inp_g










	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.DSAN.DecoderLayer(d, n_h, num_hid, r_d=0.1, revert_q=False)

	基类：torch.nn.modules.module.Module

Enc-D / Dec-S / Dec-T implementation


	
forward(x, kv, look_ahead_mask, threshold_mask)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.DSAN.DsanUse(L, d, n_h, row, column, num_hid, conv_layer, input_window, output_window, input_dim, ext_dim, device, r_d=0.1)

	基类：torch.nn.modules.module.Module

DSAN use


	
forward(dae_inp_g, dae_inp, dae_inp_ex, sad_inp, sad_inp_ex, cors, cors_g, threshold_mask, threshold_mask_g, look_ahead_mask)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.DSAN.EncoderLayer(d, n_h, num_hid, r_d=0.1)

	基类：torch.nn.modules.module.Module

Enc-G implementation


	
forward(x, mask)

	
	参数

	
	x – shape == [batch_size, input_window, N, d]


	mask – 








Returns:






	
training: bool

	








	
class libcity.model.traffic_flow_prediction.DSAN.MSA(d, n_h, self_att=True)

	基类：torch.nn.modules.module.Module

Multi-space attention


	
forward(V, K, Q, M)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
split_heads(x)

	
	参数

	x – shape == [batch_size, input_window, N, d]



	返回

	shape == [batch_size, input_window, n_h, N, d_h]










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.DSAN.SAD(L, d, n_h, num_hid, conv_layer, ext_dim, input_window, output_window, device, r_d=0.1)

	基类：torch.nn.modules.module.Module


	
forward(x, ex, dae_output, look_ahead_mask)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
libcity.model.traffic_flow_prediction.DSAN.cal_attention(Q, K, V, M, n_h)

	equ (3), calculate the attention mechanism performed by the i-th attention head
:param Q: query, shape (N, h, L_q, d)
:param K: key, shape (N, h, L_k, d)
:param V: value, shape (N, h, L_k, d)
:param M: mask, shape (N, h, L_q, L_k)
:param n_h: number of attention head


	返回

	shape # (N, h, L_q, d)



	返回类型

	Att










	
libcity.model.traffic_flow_prediction.DSAN.create_look_ahead_mask(size)

	




	
libcity.model.traffic_flow_prediction.DSAN.create_masks(inp_g, inp_l, tar)

	
	参数

	
	inp_g – shape == [batch_size, input_window, column, row, input_dim]


	inp_l – shape == [batch_size, input_window, column, row, l_d, l_d, input_dim] torch.Size([64, 12, 192, 49, 2])


	tar – shape == [batch_size, input_window, N, ext_dim] torch.Size([64, 12, 192, 8])








Returns:






	
libcity.model.traffic_flow_prediction.DSAN.create_threshold_mask(inp)

	
	参数

	inp – [batch_size, input_window, column, row, input_dim]





Returns:






	
libcity.model.traffic_flow_prediction.DSAN.create_threshold_mask_tar(inp)

	




	
libcity.model.traffic_flow_prediction.DSAN.ex_encoding(d, num_hid, input_dim)

	implementation of TPE
:param d: d-dimension representations
:param num_hid: hidden layer size
:param input_dim: input feature dimension

Returns:






	
libcity.model.traffic_flow_prediction.DSAN.get_angles(pos, l, d)

	equ (5)
:param pos: row(r) / column(c) in equ (5)
:param l: the l-th dimension, with shape (1, d)
:param d: d dimension in total

Returns: angles with shape (1, d)






	
libcity.model.traffic_flow_prediction.DSAN.spatial_posenc(r, c, d, device)

	get SPE
:param r: row of the spatial position
:param c: column of the spatial position
:param d: d dimension in total

Returns:






	
libcity.model.traffic_flow_prediction.DSAN.two_layer_ffn(d, num_hid, input_dim)

	implementation of two-layer feed-forward network
:param d: d-dimension representations
:param num_hid: hidden layer size
:param input_dim: input feature dimension

Returns:









            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.MSTGCN


	
class libcity.model.traffic_flow_prediction.MSTGCN.ChebConv(k, cheb_polynomials, in_channels, out_channels)

	基类：torch.nn.modules.module.Module

K-order chebyshev graph convolution


	
forward(x)

	Chebyshev graph convolution operation


	参数

	x – (batch_size, N, F_in, T)



	返回

	(batch_size, N, F_out, T)



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.MSTGCN.FusionLayer(n, h, w, device)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.MSTGCN.MSTGCN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.MSTGCN.MSTGCNBlock(in_channels, k, nb_chev_filter, nb_time_filter, time_strides, cheb_polynomials)

	基类：torch.nn.modules.module.Module


	
forward(x)

	
	参数

	x – (batch_size, N, F_in, T)



	返回

	(batch_size, N, nb_time_filter, output_window)



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.MSTGCN.MSTGCNSubmodule(device, nb_block, in_channels, k, nb_chev_filter, nb_time_filter, time_strides, cheb_polynomials, output_window, output_dim, num_of_vertices)

	基类：torch.nn.modules.module.Module


	
forward(x)

	
	参数

	x – (B, T_in, N_nodes, F_in)



	返回

	(B, T_out, N_nodes, out_dim)



	返回类型

	torch.tensor










	
training: bool

	








	
libcity.model.traffic_flow_prediction.MSTGCN.cheb_polynomial(l_tilde, k)

	compute a list of chebyshev polynomials from T_0 to T_{K-1}


	参数

	
	l_tilde (np.ndarray) – scaled Laplacian, shape (N, N)


	k (int) – the maximum order of chebyshev polynomials






	返回

	cheb_polynomials, length: K, from T_0 to T_{K-1}



	返回类型

	list(np.ndarray)










	
libcity.model.traffic_flow_prediction.MSTGCN.scaled_laplacian(weight)

	compute ~L (scaled laplacian matrix)
L = D - A
~L = 2L/lambda - I


	参数

	weight (np.ndarray) – shape is (N, N), N is the num of vertices



	返回

	~L, shape (N, N)



	返回类型

	np.ndarray













            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.MSTGCNCommon


	
class libcity.model.traffic_flow_prediction.MSTGCNCommon.ChebConv(k, cheb_polynomials, in_channels, out_channels)

	基类：torch.nn.modules.module.Module

K-order chebyshev graph convolution


	
forward(x)

	Chebyshev graph convolution operation


	参数

	x – (batch_size, N, F_in, T)



	返回

	(batch_size, N, F_out, T)



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.MSTGCNCommon.MSTGCNBlock(in_channels, k, nb_chev_filter, nb_time_filter, time_strides, cheb_polynomials)

	基类：torch.nn.modules.module.Module


	
forward(x)

	
	参数

	x – (batch_size, N, F_in, T)



	返回

	(batch_size, N, nb_time_filter, output_window)



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.MSTGCNCommon.MSTGCNCommon(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.MSTGCNCommon.MSTGCNSubmodule(device, nb_block, in_channels, k, nb_chev_filter, nb_time_filter, input_window, cheb_polynomials, output_window, output_dim, num_of_vertices)

	基类：torch.nn.modules.module.Module


	
forward(x)

	
	参数

	x – (B, T_in, N_nodes, F_in)



	返回

	(B, T_out, N_nodes, out_dim)



	返回类型

	torch.tensor










	
training: bool

	








	
libcity.model.traffic_flow_prediction.MSTGCNCommon.cheb_polynomial(l_tilde, k)

	compute a list of chebyshev polynomials from T_0 to T_{K-1}


	参数

	
	l_tilde (np.ndarray) – scaled Laplacian, shape (N, N)


	k (int) – the maximum order of chebyshev polynomials






	返回

	cheb_polynomials, length: K, from T_0 to T_{K-1}



	返回类型

	list(np.ndarray)










	
libcity.model.traffic_flow_prediction.MSTGCNCommon.scaled_laplacian(weight)

	compute ~L (scaled laplacian matrix)
L = D - A
~L = 2L/lambda - I


	参数

	weight (np.ndarray) – shape is (N, N), N is the num of vertices



	返回

	~L, shape (N, N)



	返回类型

	np.ndarray













            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.MultiSTGCnet


	
class libcity.model.traffic_flow_prediction.MultiSTGCnet.MultiSTGCnet(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.MultiSTGCnet.SpatialBlock(n, Smatrix, feature_dim, device)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.MultiSTGCnet.SpatialComponent(n, adj_mx, len_closeness, feature_dim, output_dim, device)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.MultiSTGCnet.TemporalBlock(n, feature_dim, device)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.MultiSTGCnet.TemporalComponent(n, len_closeness, len_period, len_trend, feature_dim, output_dim, device)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
libcity.model.traffic_flow_prediction.MultiSTGCnet.get_spatial_matrix(adj_mx)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.MultiSTGCnetCommon


	
class libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.MultiSTGCnetCommon(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.SpatialBlock(n, Smatrix, feature_dim, device)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.SpatialComponent(n, adj_mx, input_window, feature_dim, output_dim, device)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.TemporalBlock(n, feature_dim, device)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.TemporalComponent(n, input_window, feature_dim, output_dim, device)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.get_spatial_matrix(adj_mx)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.ResLSTM


	
class libcity.model.traffic_flow_prediction.ResLSTM.Attention3dBlock(num_nodes)

	基类：torch.nn.modules.module.Module


	
forward(x_)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ResLSTM.ConvBlock(c_in, num_nodes)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ResLSTM.ResLSTM(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch, batches_seen=None)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
fourth_pro(x)

	




	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ResLSTM.Unit(in_c, out_c, pool=False)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
libcity.model.traffic_flow_prediction.ResLSTM.calculate_normalized_laplacian(adj)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.STDN


	
class libcity.model.traffic_flow_prediction.STDN.CBAAttention(device, att_size, query_dim)

	基类：torch.nn.modules.module.Module


	
forward(inputs)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.STDN.STDN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
_init_model()

	
	input:
	
	flatten_att_nbhd_inputs: shape=[att_lstm_num * att_lstm_seq_len, (batch_size, nbhd_size, nbhd_size, nbhd_type)]
	-> att_nbhd_inputs: shape=[att_lstm_num, att_lstm_seq_len, (batch_size, nbhd_size, nbhd_size, nbhd_type)]



	flatten_att_flow_inputs: shape=[att_lstm_num * att_lstm_seq_len, (batch_size, nbhd_size, nbhd_size, flow_type)]
	-> att_flow_inputs: shape=[att_lstm_num, att_lstm_seq_len, (batch_size, nbhd_size, nbhd_size, flow_type)]





att_lstm_inputs: shape=[att_lstm_num, (batch_size, att_lstm_seq_len, feature_vec_len)]
nbhd_inputs: shaoe=[lstm_seq_len, (batch_size, nbhd_size, nbhd_size, nbhd_type)]
flow_inputs: shape=[lstm_seq_len, (batch_size, nbhd_size, nbhd_size, flow_type)]
lstm_inputs: shape=(batch_size, lstm_seq_len, feature_vec_len)



	remark:
	tensor part should have shape of (batch_size, input_channel, H, W), use permute










	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
libcity.model.traffic_flow_prediction.STDN.modify_input(input)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.STNN


	
class libcity.model.traffic_flow_prediction.STNN.MLP(ninp, nhid, nout, nlayers, dropout)

	基类：torch.nn.modules.module.Module


	
forward(input)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.STNN.STNN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_relations()

	




	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.STResNet


	
class libcity.model.traffic_flow_prediction.STResNet.BnReluConv(nb_filter, bn=False)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.STResNet.ResUnits(residual_unit, nb_filter, repetations=1, bn=False)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
make_stack_resunits(residual_unit, nb_filter, repetations, bn)

	




	
training: bool

	








	
class libcity.model.traffic_flow_prediction.STResNet.ResidualUnit(nb_filter, bn=False)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.STResNet.STResNet(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
make_one_way(in_channels)

	




	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.STResNet.TrainableEltwiseLayer(n, h, w, device)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
libcity.model.traffic_flow_prediction.STResNet.conv3x3(in_channels, out_channels, stride=1)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.STResNetCommon


	
class libcity.model.traffic_flow_prediction.STResNetCommon.BnReluConv(nb_filter, bn=False)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.STResNetCommon.ResUnits(residual_unit, nb_filter, repetations=1, bn=False)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
make_stack_resunits(residual_unit, nb_filter, repetations, bn)

	




	
training: bool

	








	
class libcity.model.traffic_flow_prediction.STResNetCommon.ResidualUnit(nb_filter, bn=False)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.STResNetCommon.STResNetCommon(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.STResNetCommon.TrainableEltwiseLayer(n, h, w, device)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
libcity.model.traffic_flow_prediction.STResNetCommon.conv3x3(in_channels, out_channels, stride=1)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.STSGCN


	
class libcity.model.traffic_flow_prediction.STSGCN.GcnOperation(num_of_filter, num_of_features, num_of_vertices, activation)

	基类：torch.nn.modules.module.Module


	
forward(data, adj)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.STSGCN.OutputLayer(num_of_vertices, input_length, num_of_features, num_of_filters=128, predict_length=12, output_dim=1)

	基类：torch.nn.modules.module.Module


	
forward(data)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.STSGCN.PositionEmbedding(input_length, num_of_vertices, embedding_size, temporal=True, spatial=True, config=None)

	基类：torch.nn.modules.module.Module


	
forward(data)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.STSGCN.STSGCL(t, num_of_vertices, num_of_features, filters, module_type, activation, temporal_emb=True, spatial_emb=True, config=None)

	基类：torch.nn.modules.module.Module


	
forward(data, adj)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.STSGCN.STSGCN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_flow_prediction.STSGCN.STSGCNLayerIndividual(t, num_of_vertices, num_of_features, filters, activation, temporal_emb=True, spatial_emb=True, config=None)

	基类：torch.nn.modules.module.Module


	
forward(data, adj)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.STSGCN.STSGCNLayerSharing(t, num_of_vertices, num_of_features, filters, activation, temporal_emb=True, spatial_emb=True, config=None)

	基类：torch.nn.modules.module.Module


	
forward(data, adj)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.STSGCN.Stsgcm(filters, num_of_features, num_of_vertices, activation)

	基类：torch.nn.modules.module.Module


	
forward(data, adj)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
libcity.model.traffic_flow_prediction.STSGCN.construct_adj(a, steps)

	构造局部时空图


	参数

	
	a (np.ndarray, shape： (N, N), 原图邻接矩阵) – 


	steps (时间步长度，原论文是 3 个一合) – 






	返回

	



	返回类型

	局部时空图矩阵 shape：(N * steps, N * steps)













            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_flow_prediction.ToGCN


	
class libcity.model.traffic_flow_prediction.ToGCN.Decoder(input_size, hidden_size, output_size, device)

	基类：torch.nn.modules.module.Module


	
forward(x, hidden=None)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
init_hidden(x)

	




	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ToGCN.Encoder(input_size, feature_size, hidden_size, device)

	基类：torch.nn.modules.module.Module


	
forward(x, A, hidden=None)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
init_hidden(x)

	




	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ToGCN.GCN(input_size, hidden_size, output_size, device)

	基类：torch.nn.modules.module.Module


	
forward(x, A)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ToGCN.GraphConvolution(input_size, output_size, device)

	基类：torch.nn.modules.module.Module


	
forward(x, A)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
init_parameters()

	




	
training: bool

	








	
class libcity.model.traffic_flow_prediction.ToGCN.ToGCN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_od_prediction



	libcity.model.traffic_od_prediction.CSTN

	libcity.model.traffic_od_prediction.GEML






	
class libcity.model.traffic_od_prediction.CSTN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_od_prediction.GEML(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_od_prediction.CSTN


	
class libcity.model.traffic_od_prediction.CSTN.CNN(height, width, n_layers)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_od_prediction.CSTN.CSTN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_od_prediction.CSTN.ConvLSTM(input_dim, hidden_dim, kernel_size, num_layers, batch_first=False, bias=True, return_all_layers=False)

	基类：torch.nn.modules.module.Module


	参数

	
	input_dim – Number of channels in input


	hidden_dim – Number of hidden channels


	kernel_size – Size of kernel in convolutions


	num_layers – Number of LSTM layers stacked on each other


	batch_first – Whether or not dimension 0 is the batch or not


	bias – Bias or no bias in Convolution


	return_all_layers – Return the list of computations for all layers


	Note – Will do same padding.









	Input:
	A tensor of size B, T, C, H, W or T, B, C, H, W



	Output:
	
	A tuple of two lists of length num_layers (or length 1 if return_all_layers is False).
	0 - layer_output_list is the list of lists of length T of each output
1 - last_state_list is the list of last states


each element of the list is a tuple (h, c) for hidden state and memory












示例

>> x = torch.rand((32, 10, 64, 128, 128))
>> convlstm = ConvLSTM(64, 16, 3, 1, True, True, False)
>> _, last_states = convlstm(x)
>> h = last_states[0][0]  # 0 for layer index, 0 for h index


	
forward(input_tensor, hidden_state=None)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_od_prediction.CSTN.ConvLSTMCell(input_dim, hidden_dim, kernel_size, bias)

	基类：torch.nn.modules.module.Module


	
forward(input_tensor, cur_state)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
init_hidden(batch_size, image_size)

	




	
training: bool

	








	
class libcity.model.traffic_od_prediction.CSTN.GCC

	基类：torch.nn.modules.module.Module


	
forward(x: torch.Tensor)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_od_prediction.CSTN.LSC(height, width, n_layers)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_od_prediction.CSTN.MLP

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_od_prediction.CSTN.TEC(c_lt)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_od_prediction.GEML


	
class libcity.model.traffic_od_prediction.GEML.GCN(feature_dim, embed_dim, device)

	基类：torch.nn.modules.module.Module


	
forward(input_seq, adj_seq)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_od_prediction.GEML.GEML(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_od_prediction.GEML.GraphConvolution(feature_dim, embed_dim, device, use_bias=False)

	基类：torch.nn.modules.module.Module


	
forward(x, a)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_od_prediction.GEML.MutiLearning(fea_dim, device)

	基类：torch.nn.modules.module.Module


	
forward(x: torch.Tensor)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_od_prediction.GEML.SLSTM(feature_dim, hidden_dim, device, p_interval)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
libcity.model.traffic_od_prediction.GEML.generate_geo_adj(distance_matrix: numpy.matrix)

	




	
libcity.model.traffic_od_prediction.GEML.generate_semantic_adj(demand_matrix, device)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction



	libcity.model.traffic_speed_prediction.ATDM

	libcity.model.traffic_speed_prediction.AutoEncoder

	libcity.model.traffic_speed_prediction.DCRNN

	libcity.model.traffic_speed_prediction.DKFN

	libcity.model.traffic_speed_prediction.FNN

	libcity.model.traffic_speed_prediction.GMAN

	libcity.model.traffic_speed_prediction.GTS

	libcity.model.traffic_speed_prediction.GWNET

	libcity.model.traffic_speed_prediction.HGCN

	libcity.model.traffic_speed_prediction.MTGNN

	libcity.model.traffic_speed_prediction.RNN

	libcity.model.traffic_speed_prediction.STAGGCN

	libcity.model.traffic_speed_prediction.STGCN

	libcity.model.traffic_speed_prediction.STMGAT

	libcity.model.traffic_speed_prediction.STTN

	libcity.model.traffic_speed_prediction.Seq2Seq

	libcity.model.traffic_speed_prediction.TGCLSTM

	libcity.model.traffic_speed_prediction.TGCN

	libcity.model.traffic_speed_prediction.TemplateTSP









            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.ATDM


	
class libcity.model.traffic_speed_prediction.ATDM.ATDM(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_speed_prediction.ATDM.AgnosticConvBlock(n_inp, n_points, past_t, hidden_dim, num_conv)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.ATDM.ConvRegBlock(t_inp, t_out, n_points, hidden_dim)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.ATDM.SANN(n_inp, n_out, t_inp, t_out, n_points, past_t, hidden_dim, dropout)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.AutoEncoder


	
class libcity.model.traffic_speed_prediction.AutoEncoder.AutoEncoder(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.DCRNN


	
class libcity.model.traffic_speed_prediction.DCRNN.DCGRUCell(input_dim, num_units, adj_mx, max_diffusion_step, num_nodes, device, nonlinearity='tanh', filter_type='laplacian', use_gc_for_ru=True)

	基类：torch.nn.modules.module.Module


	
forward(inputs, hx)

	Gated recurrent unit (GRU) with Graph Convolution.


	参数

	
	inputs – (B, num_nodes * input_dim)


	hx – (B, num_nodes * rnn_units)






	返回

	shape (B, num_nodes * rnn_units)



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_speed_prediction.DCRNN.DCRNN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel, libcity.model.traffic_speed_prediction.DCRNN.Seq2SeqAttrs


	
calculate_loss(batch, batches_seen=None)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
decoder(encoder_hidden_state, labels=None, batches_seen=None)

	Decoder forward pass


	参数

	
	encoder_hidden_state – (num_layers, batch_size, self.hidden_state_size)


	labels – (self.output_window, batch_size, self.num_nodes * self.output_dim)
[optional, not exist for inference]


	batches_seen – global step [optional, not exist for inference]






	返回

	(self.output_window, batch_size, self.num_nodes * self.output_dim)



	返回类型

	torch.tensor










	
encoder(inputs)

	encoder forward pass on t time steps


	参数

	inputs – shape (input_window, batch_size, num_sensor * input_dim)



	返回

	(num_layers, batch_size, self.hidden_state_size)



	返回类型

	torch.tensor










	
forward(batch, batches_seen=None)

	seq2seq forward pass


	参数

	
	batch – a batch of input,
batch[‘X’]: shape (batch_size, input_window, num_nodes, input_dim)

batch[‘y’]: shape (batch_size, output_window, num_nodes, output_dim)




	batches_seen – batches seen till now






	返回

	(batch_size, self.output_window, self.num_nodes, self.output_dim)



	返回类型

	torch.tensor










	
predict(batch, batches_seen=None)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_speed_prediction.DCRNN.DecoderModel(config, adj_mx)

	基类：torch.nn.modules.module.Module, libcity.model.traffic_speed_prediction.DCRNN.Seq2SeqAttrs


	
forward(inputs, hidden_state=None)

	Decoder forward pass.


	参数

	
	inputs – shape (batch_size, self.num_nodes * self.output_dim)


	hidden_state – (num_layers, batch_size, self.hidden_state_size),
optional, zeros if not provided, hidden_state_size = num_nodes * rnn_units






	返回

	
	tuple contains:
	output: shape (batch_size, self.num_nodes * self.output_dim)

hidden_state: shape (num_layers, batch_size, self.hidden_state_size)

(lower indices mean lower layers)









	返回类型

	tuple










	
training: bool

	








	
class libcity.model.traffic_speed_prediction.DCRNN.EncoderModel(config, adj_mx)

	基类：torch.nn.modules.module.Module, libcity.model.traffic_speed_prediction.DCRNN.Seq2SeqAttrs


	
forward(inputs, hidden_state=None)

	Encoder forward pass.


	参数

	
	inputs – shape (batch_size, self.num_nodes * self.input_dim)


	hidden_state – (num_layers, batch_size, self.hidden_state_size),
optional, zeros if not provided, hidden_state_size = num_nodes * rnn_units






	返回

	
	tuple contains:
	output: shape (batch_size, self.hidden_state_size)

hidden_state: shape (num_layers, batch_size, self.hidden_state_size)

(lower indices mean lower layers)









	返回类型

	tuple










	
training: bool

	








	
class libcity.model.traffic_speed_prediction.DCRNN.FC(num_nodes, device, input_dim, hid_dim, output_dim, bias_start=0.0)

	基类：torch.nn.modules.module.Module


	
forward(inputs, state)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.DCRNN.GCONV(num_nodes, max_diffusion_step, supports, device, input_dim, hid_dim, output_dim, bias_start=0.0)

	基类：torch.nn.modules.module.Module


	
forward(inputs, state)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.DCRNN.Seq2SeqAttrs(config, adj_mx)

	基类：object






	
libcity.model.traffic_speed_prediction.DCRNN.calculate_normalized_laplacian(adj)

	L = D^-1/2 (D-A) D^-1/2 = I - D^-1/2 A D^-1/2


	参数

	adj – adj matrix



	返回

	L



	返回类型

	np.ndarray










	
libcity.model.traffic_speed_prediction.DCRNN.calculate_random_walk_matrix(adj_mx)

	




	
libcity.model.traffic_speed_prediction.DCRNN.calculate_reverse_random_walk_matrix(adj_mx)

	




	
libcity.model.traffic_speed_prediction.DCRNN.calculate_scaled_laplacian(adj_mx, lambda_max=2, undirected=True)

	




	
libcity.model.traffic_speed_prediction.DCRNN.count_parameters(model)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.DKFN


	
class libcity.model.traffic_speed_prediction.DKFN.DKFN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
Bi_torch(a)

	




	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
initHidden(batch_size)

	




	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
reinitHidden(batch_size, Hidden_State_data, Cell_State_data)

	




	
step(step_input, Hidden_State, Cell_State, rHidden_State, rCell_State)

	




	
training: bool

	








	
class libcity.model.traffic_speed_prediction.DKFN.FilterLinear(device, input_dim, output_dim, in_features, out_features, filter_square_matrix, bias=True)

	基类：torch.nn.modules.module.Module


	
forward(input)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
reset_parameters()

	




	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.FNN


	
class libcity.model.traffic_speed_prediction.FNN.FNN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.GMAN


	
class libcity.model.traffic_speed_prediction.GMAN.FC(input_dims, units, activations, bn, bn_decay, device, use_bias=True)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.GMAN.GMAN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_speed_prediction.GMAN.GatedFusion(D, bn, bn_decay, device)

	基类：torch.nn.modules.module.Module


	
forward(HS, HT)

	gated fusion
HS:     (batch_size, num_step, num_nodes, D)
HT:     (batch_size, num_step, num_nodes, D)
return: (batch_size, num_step, num_nodes, D)






	
training: bool

	








	
class libcity.model.traffic_speed_prediction.GMAN.STAttBlock(K, D, bn, bn_decay, device, mask=True)

	基类：torch.nn.modules.module.Module


	
forward(x, ste)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.GMAN.STEmbedding(T, D, bn, bn_decay, add_day_in_week, device)

	基类：torch.nn.modules.module.Module


	
forward(SE, TE)

	spatio-temporal embedding
SE:     (num_nodes, D)
TE:     (batch_size, input_length+output_length, 7+T or T)
retrun: (batch_size, input_length+output_length, num_nodes, D)






	
training: bool

	








	
class libcity.model.traffic_speed_prediction.GMAN.SpatialAttention(K, D, bn, bn_decay, device)

	基类：torch.nn.modules.module.Module


	
forward(x, ste)

	spatial attention mechanism
x:      (batch_size, num_step, num_nodes, D)
ste:    (batch_size, num_step, num_nodes, D)
return: (batch_size, num_step, num_nodes, D)






	
training: bool

	








	
class libcity.model.traffic_speed_prediction.GMAN.TemporalAttention(K, D, bn, bn_decay, device, mask=True)

	基类：torch.nn.modules.module.Module


	
forward(x, ste)

	temporal attention mechanism
x:      (batch_size, num_step, num_nodes, D)
ste:    (batch_size, num_step, num_nodes, D)
return: (batch_size, num_step, num_nodes, D)






	
training: bool

	








	
class libcity.model.traffic_speed_prediction.GMAN.TransformAttention(K, D, bn, bn_decay, device)

	基类：torch.nn.modules.module.Module


	
forward(x, ste1, ste2)

	transform attention mechanism
x:      (batch_size, input_length, num_nodes, D)
ste_1:  (batch_size, input_length, num_nodes, D)
ste_2:  (batch_size, output_length, num_nodes, D)
return: (batch_size, output_length, num_nodes, D)






	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.GTS


	
class libcity.model.traffic_speed_prediction.GTS.DCGRUCell(input_dim, num_units, adj_mx, max_diffusion_step, num_nodes, device, nonlinearity='tanh', filter_type='laplacian', use_gc_for_ru=True)

	基类：torch.nn.modules.module.Module


	
forward(inputs, hx)

	Gated recurrent unit (GRU) with Graph Convolution.
:param inputs: (B, num_nodes * input_dim)
:param hx: (B, num_nodes * rnn_units)


	返回

	shape (B, num_nodes * rnn_units)



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_speed_prediction.GTS.DecoderModel(config, data_feature, adj_mx, device)

	基类：torch.nn.modules.module.Module, libcity.model.traffic_speed_prediction.GTS.Seq2SeqAttrs


	
forward(inputs, hidden_state=None)

	Decoder forward pass.
:param inputs: shape (batch_size, self.num_nodes * self.output_dim)
:param hidden_state: (num_layers, batch_size, self.hidden_state_size),


optional, zeros if not provided, hidden_state_size = num_nodes * rnn_units





	返回

	
	tuple contains:
	output: shape (batch_size, self.num_nodes * self.output_dim)

hidden_state: shape (num_layers, batch_size, self.hidden_state_size)

(lower indices mean lower layers)









	返回类型

	tuple










	
training: bool

	








	
class libcity.model.traffic_speed_prediction.GTS.EncoderModel(config, data_feature, adj_mx, device)

	基类：torch.nn.modules.module.Module, libcity.model.traffic_speed_prediction.GTS.Seq2SeqAttrs


	
forward(inputs, hidden_state=None)

	Encoder forward pass.
:param inputs: shape (batch_size, self.num_nodes * self.input_dim)
:param hidden_state: (num_layers, batch_size, self.hidden_state_size),


optional, zeros if not provided, hidden_state_size = num_nodes * rnn_units





	返回

	
	tuple contains:
	output: shape (batch_size, self.hidden_state_size)

hidden_state: shape (num_layers, batch_size, self.hidden_state_size)

(lower indices mean lower layers)









	返回类型

	tuple










	
training: bool

	








	
class libcity.model.traffic_speed_prediction.GTS.FC(num_nodes, device, input_dim, hid_dim, output_dim, bias_start=0.0)

	基类：torch.nn.modules.module.Module


	
forward(inputs, state)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.GTS.GCONV(num_nodes, max_diffusion_step, device, input_dim, hid_dim, output_dim, adj_mx, bias_start=0.0)

	基类：torch.nn.modules.module.Module


	
forward(inputs, state)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.GTS.GTS(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel, libcity.model.traffic_speed_prediction.GTS.Seq2SeqAttrs


	
_get_x_y(x, y)

	
	参数

	
	x – shape (batch_size, seq_len, num_sensor, input_dim)


	y – shape (batch_size, horizon, num_sensor, input_dim)









	:returns x shape (seq_len, batch_size, num_sensor, input_dim)
	y shape (horizon, batch_size, num_sensor, input_dim)










	
_get_x_y_in_correct_dims(x, y)

	
	参数

	
	x – shape (seq_len, batch_size, num_sensor, input_dim)


	y – shape (horizon, batch_size, num_sensor, input_dim)






	返回

	x: shape (seq_len, batch_size, num_sensor * input_dim)
y: shape (horizon, batch_size, num_sensor * output_dim)










	
calculate_loss(batch, batches_seen=None)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
decoder(encoder_hidden_state, labels=None, batches_seen=None)

	Decoder forward pass
:param encoder_hidden_state: (num_layers, batch_size, self.hidden_state_size)
:param labels: (self.horizon, batch_size, self.num_nodes * self.output_dim) [optional, not exist for inference]
:param batches_seen: global step [optional, not exist for inference]
:return: output: (self.horizon, batch_size, self.num_nodes * self.output_dim)






	
encoder(inputs)

	Encoder forward pass
:param inputs: shape (seq_len, batch_size, num_sensor * input_dim)
:return: encoder_hidden_state: (num_layers, batch_size, self.hidden_state_size)






	
forward(batch, batches_seen=None)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch, batches_seen=None)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_speed_prediction.GTS.Seq2SeqAttrs(config, data_feature)

	基类：object






	
libcity.model.traffic_speed_prediction.GTS.cosine_similarity_torch(x1, x2=None, eps=1e-08)

	




	
libcity.model.traffic_speed_prediction.GTS.count_parameters(model)

	




	
libcity.model.traffic_speed_prediction.GTS.gumbel_softmax(device, logits, temperature, hard=False, eps=1e-10)

	Sample from the Gumbel-Softmax distribution and optionally discretize.
:param logits: [batch_size, n_class] unnormalized log-probs
:param temperature: non-negative scalar
:param hard: if True, take argmax, but differentiate w.r.t. soft sample y


	返回

	[batch_size, n_class] sample from the Gumbel-Softmax distribution.
If hard=True, then the returned sample will be one-hot, otherwise it will
be a probabilitiy distribution that sums to 1 across classes










	
libcity.model.traffic_speed_prediction.GTS.gumbel_softmax_sample(device, logits, temperature, eps=1e-10)

	




	
libcity.model.traffic_speed_prediction.GTS.sample_gumbel(device, shape, eps=1e-20)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.GWNET


	
class libcity.model.traffic_speed_prediction.GWNET.GCN(c_in, c_out, dropout, support_len=3, order=2)

	基类：torch.nn.modules.module.Module


	
forward(x, support)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.GWNET.GWNET(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
cal_adj(adjtype)

	




	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_speed_prediction.GWNET.Linear(c_in, c_out)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.GWNET.NConv

	基类：torch.nn.modules.module.Module


	
forward(x, adj)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
libcity.model.traffic_speed_prediction.GWNET.asym_adj(adj)

	




	
libcity.model.traffic_speed_prediction.GWNET.calculate_normalized_laplacian(adj)

	# L = D^-1/2 (D-A) D^-1/2 = I - D^-1/2 A D^-1/2
# D = diag(A 1)
:param adj:
:return:






	
libcity.model.traffic_speed_prediction.GWNET.calculate_scaled_laplacian(adj_mx, lambda_max=2, undirected=True)

	




	
libcity.model.traffic_speed_prediction.GWNET.sym_adj(adj)

	Symmetrically normalize adjacency matrix.









            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.HGCN


	
class libcity.model.traffic_speed_prediction.HGCN.GCNPool(c_in, c_out, num_nodes, tem_size, Kt, dropout, pool_nodes, support_len=3, order=2)

	基类：torch.nn.modules.module.Module

#GCN      S-T Blocks


	
forward(x, support)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.HGCN.HGCN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_input_cluster(input)

	




	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_speed_prediction.HGCN.TATT_1(c_in, num_nodes, tem_size)

	基类：torch.nn.modules.module.Module


	
forward(seq)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.HGCN.Transmit(c_in, tem_size, transmit, num_nodes, cluster_nodes)

	基类：torch.nn.modules.module.Module

#Transfer Blocks  交换层


	
forward(seq, seq_cluster)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.HGCN.gate(c_in)

	基类：torch.nn.modules.module.Module


	
forward(seq, seq_cluster)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.HGCN.linear_time(c_in, c_out, Kt)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.HGCN.multi_gcn_time(c_in, c_out, Kt, dropout, support_len=3, order=2)

	基类：torch.nn.modules.module.Module


	
forward(x, support)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.HGCN.nconv

	基类：torch.nn.modules.module.Module


	
forward(x, A)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.MTGNN


	
class libcity.model.traffic_speed_prediction.MTGNN.Dilated1D(cin, cout, dilation_factor=2)

	基类：torch.nn.modules.module.Module


	
forward(inputs)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.MTGNN.DilatedInception(cin, cout, dilation_factor=2)

	基类：torch.nn.modules.module.Module


	
forward(input)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.MTGNN.DyMixprop(c_in, c_out, gdep, dropout, alpha)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.MTGNN.DyNconv

	基类：torch.nn.modules.module.Module


	
forward(x, adj)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.MTGNN.GraphConstructor(nnodes, k, dim, device, alpha=3, static_feat=None)

	基类：torch.nn.modules.module.Module


	
forward(idx)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
fulla(idx)

	




	
training: bool

	








	
class libcity.model.traffic_speed_prediction.MTGNN.GraphDirected(nnodes, k, dim, device, alpha=3, static_feat=None)

	基类：torch.nn.modules.module.Module


	
forward(idx)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.MTGNN.GraphGlobal(nnodes, k, dim, device, alpha=3, static_feat=None)

	基类：torch.nn.modules.module.Module


	
forward(idx)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.MTGNN.GraphUndirected(nnodes, k, dim, device, alpha=3, static_feat=None)

	基类：torch.nn.modules.module.Module


	
forward(idx)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.MTGNN.LayerNorm(normalized_shape, eps=1e-05, elementwise_affine=True)

	基类：torch.nn.modules.module.Module


	
extra_repr()

	Set the extra representation of the module

To print customized extra information, you should re-implement
this method in your own modules. Both single-line and multi-line
strings are acceptable.






	
forward(inputs, idx)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
reset_parameters()

	




	
training: bool

	








	
class libcity.model.traffic_speed_prediction.MTGNN.Linear(c_in, c_out, bias=True)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.MTGNN.MTGNN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch, idx=None, batches_seen=None)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch, idx=None)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch, idx=None)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_speed_prediction.MTGNN.MixProp(c_in, c_out, gdep, dropout, alpha)

	基类：torch.nn.modules.module.Module


	
forward(x, adj)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.MTGNN.NConv

	基类：torch.nn.modules.module.Module


	
forward(x, adj)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.MTGNN.Prop(c_in, c_out, gdep, dropout, alpha)

	基类：torch.nn.modules.module.Module


	
forward(x, adj)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.RNN


	
class libcity.model.traffic_speed_prediction.RNN.RNN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.STAGGCN


	
class libcity.model.traffic_speed_prediction.STAGGCN.Chomp1d(chomp_size)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STAGGCN.GATConv(in_channels: int, out_channels: int, heads: int = 1, concat: bool = True, negative_slope: float = 0.2, dropout: float = 0.0, add_self_loops: bool = True, bias: bool = True)

	基类：torch.nn.modules.module.Module


	
forward(x: torch.Tensor, edge_index: torch.Tensor)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
init_weights()

	




	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STAGGCN.LearnedGCN(node_num, in_feature, out_feature)

	基类：torch.nn.modules.module.Module


	
forward(input)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
reset_parameters()

	




	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STAGGCN.STAGGCN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STAGGCN.STAGGCNModel(input_dim=1, output_dim=1, node_num=325, seq_len=12, pred_len=6, graph_dim=32, tcn_dim=[10], attn_head=4, choice=[1, 1, 1])

	基类：torch.nn.modules.module.Module


	
forward(x, edge_index, dtw_edge_index)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STAGGCN.STCell(node_num=524, seq_len=12, graph_dim=16, tcn_dim=[10], choice=[1, 1, 1], attn_head=2, input_dim=1, output_dim=1)

	基类：torch.nn.modules.module.Module


	
forward(x, edge_index, dtw_edge_index)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STAGGCN.TemporalBlock(n_inputs, n_outputs, kernel_size, stride, dilation, padding, dropout=0.2)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
init_weights()

	




	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STAGGCN.TemporalConvNet(num_inputs, num_channels, kernel_size=2, dropout=0.2)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
libcity.model.traffic_speed_prediction.STAGGCN.add_self_loops(edge_index: torch.Tensor, num_nodes: Optional[int] = None)

	




	
libcity.model.traffic_speed_prediction.STAGGCN.maybe_num_nodes(edge_index: torch.Tensor, num_nodes: Optional[int] = None)

	




	
libcity.model.traffic_speed_prediction.STAGGCN.remove_self_loops(edge_index: torch.Tensor)

	




	
libcity.model.traffic_speed_prediction.STAGGCN.softmax(x: torch.Tensor, index: torch.Tensor, num_nodes: Optional[int] = None, dim: int = 0)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.STGCN


	
class libcity.model.traffic_speed_prediction.STGCN.Align(c_in, c_out)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STGCN.FullyConvLayer(c, out_dim)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STGCN.OutputLayer(c, t, n, out_dim)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STGCN.STConvBlock(ks, kt, n, c, p, lk, device)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STGCN.STGCN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STGCN.SpatioConvLayer(ks, c_in, c_out, lk, device)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
reset_parameters()

	




	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STGCN.TemporalConvLayer(kt, c_in, c_out, act='relu')

	基类：torch.nn.modules.module.Module


	
forward(x)

	
	参数

	x – (batch_size, feature_dim(c_in), input_length, num_nodes)



	返回

	(batch_size, c_out, input_length-kt+1, num_nodes)










	
training: bool

	








	
libcity.model.traffic_speed_prediction.STGCN.calculate_cheb_poly(lap, ks)

	k-order Chebyshev polynomials : T0(L)~Tk(L)
T0(L)=I/1 T1(L)=L Tk(L)=2LTk-1(L)-Tk-2(L)


	参数

	
	lap – scaled laplacian matrix


	ks – k-order






	返回

	T0(L)~Tk(L)



	返回类型

	np.ndarray










	
libcity.model.traffic_speed_prediction.STGCN.calculate_first_approx(weight)

	1st-order approximation function.
:param W: weighted adjacency matrix of G. Not laplacian matrix.
:return: np.ndarray






	
libcity.model.traffic_speed_prediction.STGCN.calculate_scaled_laplacian(adj)

	L = D^-1/2 (D-A) D^-1/2 = I - D^-1/2 A D^-1/2
L’ = 2L/lambda - I


	参数

	adj – adj_matrix



	返回

	L’



	返回类型

	np.ndarray













            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.STMGAT


	
class libcity.model.traffic_speed_prediction.STMGAT.STMGAT(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.STTN


	
class libcity.model.traffic_speed_prediction.STTN.Encoder(adj_mx, embed_dim=64, num_layers=3, num_heads=2, TG_per_day=288, forward_expansion=4, dropout_rate=0, device=device(type='cpu'))

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STTN.GCN(nfeat, nhid, nclass, dropout_rate=0, device=device(type='cpu'))

	基类：torch.nn.modules.module.Module


	
forward(x, adj_mx)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STTN.GraphConvolution(in_features, out_features, bias=True, device=device(type='cpu'))

	基类：torch.nn.modules.module.Module


	
forward(x, adj_mx)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
reset_parameters()

	




	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STTN.SSelfAttention(embed_dim, num_heads)

	基类：torch.nn.modules.module.Module


	
forward(values, keys, query)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STTN.STTN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STTN.STTransformerBlock(adj_mx, embed_dim=64, num_heads=2, TG_per_day=288, forward_expansion=4, dropout_rate=0, device=device(type='cpu'))

	基类：torch.nn.modules.module.Module


	
forward(value, key, query)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STTN.STransformer(adj_mx, embed_dim=64, num_heads=2, forward_expansion=4, dropout_rate=0, device=device(type='cpu'))

	基类：torch.nn.modules.module.Module


	
forward(value, key, query)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STTN.TSelfAttention(embed_dim, num_heads)

	基类：torch.nn.modules.module.Module


	
forward(values, keys, query)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STTN.TTransformer(TG_per_day=228, embed_dim=64, num_heads=2, forward_expansion=4, dropout_rate=0, device=device(type='cpu'))

	基类：torch.nn.modules.module.Module


	
forward(value, key, query)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.STTN.Transformer(adj_mx, embed_dim=64, num_layers=3, num_heads=2, TG_per_day=288, forward_expansion=4, dropout_rate=0, device=device(type='cpu'))

	基类：torch.nn.modules.module.Module


	
forward(src)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.Seq2Seq


	
class libcity.model.traffic_speed_prediction.Seq2Seq.Decoder(device, rnn_type, input_size, hidden_size=64, num_layers=1, dropout=0, bidirectional=False)

	基类：torch.nn.modules.module.Module


	
forward(x, hn, cn)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.Seq2Seq.Encoder(device, rnn_type, input_size, hidden_size=64, num_layers=1, dropout=0, bidirectional=False)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.traffic_speed_prediction.Seq2Seq.Seq2Seq(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.TGCLSTM


	
class libcity.model.traffic_speed_prediction.TGCLSTM.FilterLinear(device, input_dim, output_dim, in_features, out_features, filter_square_matrix, bias=True)

	基类：torch.nn.modules.module.Module


	
forward(input)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
reset_parameters()

	




	
training: bool

	








	
class libcity.model.traffic_speed_prediction.TGCLSTM.TGCLSTM(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
bi_torch(a)

	




	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
init_hidden(batch_size)

	




	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
step(step_input, hidden_state, cell_state)

	




	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.TGCN


	
class libcity.model.traffic_speed_prediction.TGCN.TGCN(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	
	参数

	batch – a batch of input,
batch[‘X’]: shape (batch_size, input_window, num_nodes, input_dim)

batch[‘y’]: shape (batch_size, output_window, num_nodes, output_dim)





	返回

	(batch_size, self.output_window, self.num_nodes, self.output_dim)



	返回类型

	torch.tensor










	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.traffic_speed_prediction.TGCN.TGCNCell(num_units, adj_mx, num_nodes, device, input_dim=1)

	基类：torch.nn.modules.module.Module


	
_gc(inputs, state, output_size, bias_start=0.0)

	GCN


	参数

	
	inputs – (batch, self.num_nodes * self.dim)


	state – (batch, self.num_nodes * self.gru_units)


	output_size – 


	bias_start – 






	返回

	(B, num_nodes , output_size)



	返回类型

	torch.tensor










	
forward(inputs, state)

	Gated recurrent unit (GRU) with Graph Convolution.


	参数

	
	inputs – shape (batch, self.num_nodes * self.dim)


	state – shape (batch, self.num_nodes * self.gru_units)






	返回

	shape (B, num_nodes * gru_units)



	返回类型

	torch.tensor










	
init_params(bias_start=0.0)

	




	
training: bool

	








	
libcity.model.traffic_speed_prediction.TGCN.calculate_normalized_laplacian(adj)

	L = D^-1/2 (D-A) D^-1/2 = I - D^-1/2 A D^-1/2


	参数

	adj – adj matrix



	返回

	L



	返回类型

	np.ndarray













            

          

      

      

    

  

    
      
          
            
  
libcity.model.traffic_speed_prediction.TemplateTSP


	
class libcity.model.traffic_speed_prediction.TemplateTSP.TemplateTSP(config, data_feature)

	基类：libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程这个batch数据的loss，也就是需要定义一个loss函数。
:param batch: 输入数据，类字典，可以按字典的方法取数据
:return: training loss (tensor)






	
forward(batch)

	调用模型计算这个batch输入对应的输出，nn.Module必须实现的接口
:param batch: 输入数据，类字典，可以按字典的方法取数据
:return:






	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果
一般会调用上边定义的forward()方法
:param batch: 输入数据，类字典，可以按字典的方法取数据
:return: predict result of this batch (tensor)






	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.trajectory_loc_prediction



	libcity.model.trajectory_loc_prediction.ATSTLSTM

	libcity.model.trajectory_loc_prediction.CARA

	libcity.model.trajectory_loc_prediction.DeepMove

	libcity.model.trajectory_loc_prediction.FPMC

	libcity.model.trajectory_loc_prediction.GeoSAN

	libcity.model.trajectory_loc_prediction.HSTLSTM

	libcity.model.trajectory_loc_prediction.LSTPM

	libcity.model.trajectory_loc_prediction.RNN

	libcity.model.trajectory_loc_prediction.SERM

	libcity.model.trajectory_loc_prediction.STAN

	libcity.model.trajectory_loc_prediction.STRNN

	libcity.model.trajectory_loc_prediction.TemplateTLP









            

          

      

      

    

  

    
      
          
            
  
libcity.model.trajectory_loc_prediction.ATSTLSTM


	
class libcity.model.trajectory_loc_prediction.ATSTLSTM.ATSTLSTM(config, data_feature)

	基类：libcity.model.abstract_model.AbstractModel

ATST_LSTM 轨迹下一跳预测模型.


	
calculate_loss(batch)

	计算模型损失（不包含正则项）
:param batch: 输入
:type batch: libcity.data.batch


	返回

	shape () 损失



	返回类型

	(torch.tensor.Tensor)










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.trajectory_loc_prediction.ATSTLSTM.Attn(hidden_size)

	基类：torch.nn.modules.module.Module

Attention 注意力机制模块, 对 LSTM 中间层输出做加权平均.


	
forward(x)

	前向传播.
:param x: shape (batch, seq_len, hidden_size) 中间层输出序列
:type x: torch.tensor.Tensor


	返回

	shape (batch, size)



	返回类型

	(torch.tensor.Tensor)










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.trajectory_loc_prediction.CARA


	
class libcity.model.trajectory_loc_prediction.CARA.CARA(config, data_feature)

	基类：libcity.model.abstract_model.AbstractModel

rnn model with long-term history attention


	
calculate_loss(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
get_distance(lat1, lng1, lat2, lng2)

	




	
get_neg_checkins(vis, x, y)

	




	
get_pos_distance(x)

	




	
get_pos_distance2(x)

	




	
get_time_interval(x)

	




	
get_time_interval2(x)

	




	
predict(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	








	
class libcity.model.trajectory_loc_prediction.CARA.CARA1(output_dim, input_dim, init='glorot_uniform', inner_init='orthogonal', device=None, **kwargs)

	基类：torch.nn.modules.module.Module


	
add_weight(shape, initializer)

	




	
build(input_shape)

	




	
forward(x)

	X : batch * timeLen * dims(有拓展)






	
hard_sigmoid(x)

	




	
preprocess_input(x)

	




	
step(x, states)

	用于多批次同一时间
states为上一次多批次统一时间数据






	
training: bool

	








	
class libcity.model.trajectory_loc_prediction.CARA.Recommender(num_users, num_items, num_times, latent_dim, maxvenue=5, device=None)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
rank(uid, hist_venues, hist_times, hist_time_gap, hist_distances)

	




	
training: bool

	








	
libcity.model.trajectory_loc_prediction.CARA.bpr_triplet_loss(x)

	




	
libcity.model.trajectory_loc_prediction.CARA.identity_loss(y_true, y_pred)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.trajectory_loc_prediction.DeepMove


	
class libcity.model.trajectory_loc_prediction.DeepMove.Attn(method, hidden_size, device)

	基类：torch.nn.modules.module.Module

Attention Module. Heavily borrowed from Practical Pytorch
https://github.com/spro/practical-pytorch/tree/master/seq2seq-translation


	
forward(out_state, history)

	[summary]


	参数

	
	out_state (tensor) – batch_size * state_len * hidden_size


	history (tensor) – batch_size * history_len * hiddden_size






	返回

	(batch_size, state_len, history_len)



	返回类型

	[tensor]










	
training: bool

	








	
class libcity.model.trajectory_loc_prediction.DeepMove.DeepMove(config, data_feature)

	基类：libcity.model.abstract_model.AbstractModel

rnn model with long-term history attention


	
calculate_loss(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
init_weights()

	Here we reproduce Keras default initialization weights for
consistency with Keras version






	
predict(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.trajectory_loc_prediction.FPMC


	
class libcity.model.trajectory_loc_prediction.FPMC.FPMC(config, data_feature)

	基类：libcity.model.abstract_model.AbstractModel

FPMC 作为序列推荐任务中的比较经典的模型，也可以适用于下一跳预测任务
Reference:
https://github.com/RUCAIBox/RecBole/blob/master/recbole/model/sequential_recommender/fpmc.py
https://github.com/khesui/FPMC


	
calculate_loss(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.trajectory_loc_prediction.GeoSAN


	
class libcity.model.trajectory_loc_prediction.GeoSAN.Embedding(vocab_size, num_units, zeros_pad=True, scale=True)

	基类：torch.nn.modules.module.Module


	
forward(inputs)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.trajectory_loc_prediction.GeoSAN.GeoSAN(config, data_feature)

	基类：libcity.model.abstract_model.AbstractModel


	
calculate_loss(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(src_user, src_loc, src_reg, src_time, src_square_mask, src_binary_mask, trg_loc, trg_reg, mem_mask, ds=None)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
load(path)

	




	
predict(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
save(path)

	




	
training: bool

	








	
class libcity.model.trajectory_loc_prediction.GeoSAN.PositionalEmbedding(d_model, dropout=0.1, max_len=120)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.trajectory_loc_prediction.GeoSAN.PositionalEncoding(d_model, dropout=0.1, max_len=5000)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.trajectory_loc_prediction.HSTLSTM


	
class libcity.model.trajectory_loc_prediction.HSTLSTM.HSTLSTM(config, data_feature)

	基类：libcity.model.abstract_model.AbstractModel

RNN classifier using ST-LSTM as its core.


	
cal_inter(ld, hd, l, h, embed)

	Calculate a linear interpolation.
:param ld: Distances to lower bound, shape (batch_size, step)
:param hd: Distances to higher bound, shape (batch_size, step)
:param l: Lower bound indexes, shape (batch_size, step)
:param h: Higher bound indexes, shape (batch_size, step)






	
calculate_loss(batch)

	Train model using one batch of data and return loss value.
:param model: One instance of STLSTMClassifier.
:param batch_l: batch of input location sequences,


size (batch_size, time_step, input_size)





	参数

	
	batch_t – batch of temporal interval value, size (batch_size, step)


	batch_d – batch of spatial distance value, size (batch_size, step)


	batch_label – batch of label, size (batch_size)






	返回

	loss value.










	
forward(batch_l, batch_t, batch_d, origin_len)

	Process forward propagation of ST-LSTM classifier.
:param batch_l: batch of input location sequences,


size (batch_size, time_step, input_size)





	参数

	
	batch_t – batch of temporal interval value, size (batch_size, step)


	batch_d – batch of spatial distance value, size (batch_size, step)






	返回

	prediction result of this batch, size (batch_size, output_size, step).










	
place_parameters(ld, hd, l, h)

	




	
predict(batch)

	Predict a batch of data.
:param batch_l: batch of input location sequences,


size (batch_size, time_step, input_size)





	参数

	
	batch_t – batch of temporal interval value, size (batch_size, step)


	batch_d – batch of spatial distance value, size (batch_size, step)






	返回

	batch of predicted class indices, size (batch_size).










	
training: bool

	








	
class libcity.model.trajectory_loc_prediction.HSTLSTM.STLSTM(input_size, hidden_size, bias=True)

	基类：torch.nn.modules.module.Module

One layer, batch-first Spatial-Temporal LSTM network.
Kong D, Wu F. HST-LSTM: A Hierarchical Spatial-Temporal Long-Short Term Memory Network
for Location Prediction[C]//IJCAI. 2018: 2341-2347.
.. rubric:: 实际案例

>>> st_lstm = STLSTM(10, 20)
>>> input_l = torch.randn(6, 3, 10)
>>> input_s = torch.randn(6, 3, 10)
>>> input_q = torch.randn(6, 3, 10)
>>> hidden_out, cell_out = st_lstm(input_l, input_s, input_q)






	
check_forward_input(input_l, input_s, input_q)

	




	
forward(input_l, input_s, input_q, hc=None)

	Proceed forward propagation of ST-LSTM network.
:param input_l: input of location embedding vector, shape (batch_size, step, input_size)
:param input_s: input of spatial embedding vector, shape (batch_size, step, input_size)
:param input_q: input of temporal embedding vector, shape (batch_size, step, input_size)
:param hc: tuple containing initial hidden state and cell state, optional.
:return: hidden states and cell states produced by iterate through the steps.






	
training: bool

	








	
class libcity.model.trajectory_loc_prediction.HSTLSTM.STLSTMCell(input_size, hidden_size, bias=True)

	基类：torch.nn.modules.module.Module

A Spatial-Temporal Long Short Term Memory (ST-LSTM) cell.
Kong D, Wu F. HST-LSTM: A Hierarchical Spatial-Temporal Long-Short Term Memory Network
for Location Prediction[C]//IJCAI. 2018: 2341-2347.
.. rubric:: 实际案例

>>> st_lstm = STLSTMCell(10, 20)
>>> input_l = torch.randn(6, 3, 10)
>>> input_s = torch.randn(6, 3, 10)
>>> input_q = torch.randn(6, 3, 10)
>>> hc = (torch.randn(3, 20), torch.randn(3, 20))
>>> output = []
>>> for i in range(6):
>>>     hc = st_lstm(input_l[i], input_s[i], input_q[i], hc)
>>>     output.append(hc[0])






	
check_forward_hidden(input, hx, hidden_label='')

	




	
check_forward_input(input)

	




	
forward(input_l, input_s, input_q, hc=None)

	Proceed one step forward propagation of ST-LSTM.
:param input_l: input of location embedding vector, shape (batch_size, input_size)
:param input_s: input of spatial embedding vector, shape (batch_size, input_size)
:param input_q: input of temporal embedding vector, shape (batch_size, input_size)
:param hc: tuple containing hidden state and cell state of previous step.
:return: hidden state and cell state of this step.






	
reset_parameters()

	




	
st_lstm_cell_cal(input_l, input_s, input_q, hidden, cell, w_ih, w_hh, w_s, w_q, b_ih, b_hh)

	Proceed calculation of one step of STLSTM.
:param input_l: input of location embedding, shape (batch_size, input_size)
:param input_s: input of spatial embedding, shape (batch_size, input_size)
:param input_q: input of temporal embedding, shape (batch_size, input_size)
:param hidden: hidden state from previous step, shape (batch_size, hidden_size)
:param cell: cell state from previous step, shape (batch_size, hidden_size)
:param w_ih: chunk of weights for process input tensor, shape (4 * hidden_size, input_size)
:param w_hh: chunk of weights for process hidden state tensor, shape (4 * hidden_size, hidden_size)
:param w_s: chunk of weights for process input of spatial embedding, shape (3 * hidden_size, input_size)
:param w_q: chunk of weights for process input of temporal embedding, shape (3 * hidden_size, input_size)
:param b_ih: chunk of biases for process input tensor, shape (4 * hidden_size)
:param b_hh: chunk of biases for process hidden state tensor, shape (4 * hidden_size)
:return: hidden state and cell state of this step.






	
training: bool

	








	
libcity.model.trajectory_loc_prediction.HSTLSTM.cal_slot_distance(value, slots)

	Calculate a value’s distance with nearest lower bound and higher bound in slots.
:param value: The value to be calculated.
:param slots: values of slots, needed to be sorted.
:return: normalized distance with lower bound and higher bound,


and index of lower bound and higher bound.









	
libcity.model.trajectory_loc_prediction.HSTLSTM.cal_slot_distance_batch(batch_value, slots)

	Proceed cal_slot_distance on a batch of data.
:param batch_value: a batch of value, size (batch_size, step)
:param slots: values of slots, needed to be sorted.
:return: batch of distances and indexes. All with shape (batch_size, step).






	
libcity.model.trajectory_loc_prediction.HSTLSTM.construct_slots(min_value, max_value, num_slots, type)

	Construct values of slots given min value and max value.
:param min_value: minimum value.
:param max_value: maximum value.
:param num_slots: number of slots to construct.
:param type: type of slots to construct, ‘linear’ or ‘exp’.
:return: values of slots.









            

          

      

      

    

  

    
      
          
            
  
libcity.model.trajectory_loc_prediction.LSTPM


	
class libcity.model.trajectory_loc_prediction.LSTPM.LSTPM(config, data_feature)

	基类：libcity.model.abstract_model.AbstractModel

reference: https://github.com/NLPWM-WHU/LSTPM


	
calculate_loss(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
init_weights()

	




	
predict(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.trajectory_loc_prediction.RNN


	
class libcity.model.trajectory_loc_prediction.RNN.RNN(config, data_feature)

	基类：libcity.model.abstract_model.AbstractModel


	
calculate_loss(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
init_weights()

	Here we reproduce Keras default initialization weights for
consistency with Keras version






	
predict(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.trajectory_loc_prediction.SERM


	
class libcity.model.trajectory_loc_prediction.SERM.EmbeddingMatrix(input_size, output_size, word_vec)

	基类：torch.nn.modules.module.Module


	
forward(x)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
init_weight(word_vec)

	




	
training: bool

	








	
class libcity.model.trajectory_loc_prediction.SERM.SERM(config, data_feature)

	基类：libcity.model.abstract_model.AbstractModel


	
calculate_loss(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(batch)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.trajectory_loc_prediction.STAN


	
class libcity.model.trajectory_loc_prediction.STAN.Attn(max_len, emb_loc, loc_max, device, dropout=0.1)

	基类：torch.nn.modules.module.Module


	
forward(self_attn, self_delta, traj_len)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.trajectory_loc_prediction.STAN.Embed(ex, emb_size, loc_max, embed_layers)

	基类：torch.nn.modules.module.Module


	
forward(traj_loc, mat2, vec, traj_len)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.trajectory_loc_prediction.STAN.MultiEmbed(ex, emb_size, embed_layers)

	基类：torch.nn.modules.module.Module


	
forward(traj, mat, traj_len)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	








	
class libcity.model.trajectory_loc_prediction.STAN.STAN(config, data_feature)

	基类：libcity.model.abstract_model.AbstractModel


	
calculate_loss(batch)

	
	参数说明:
	batch (libcity.data.batch): 类 dict 文件，其中包含的键值参见任务说明文件。



	返回值:
	
	loss (pytorch.tensor): 可以调用 pytorch 实现的 loss 函数与 batch[‘target’]
	目标值进行 loss 计算，并将计算结果返回。如模型有自己独特的 loss 计算方式则自行参考实现。














	
forward(traj, mat1, vec, traj_len)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	
	参数说明:
	batch (libcity.data.batch): 类 dict 文件，其中包含的键值参见任务说明文件。



	返回值:
	
	score (pytorch.tensor): 对应张量 shape 应为 batch_size *
	loc_size。这里返回的是模型对于输入当前轨迹的下一跳位置的预测值。














	
training: bool

	








	
class libcity.model.trajectory_loc_prediction.STAN.SelfAttn(emb_size, output_size, dropout=0.1)

	基类：torch.nn.modules.module.Module


	
forward(joint, delta, traj_len)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.trajectory_loc_prediction.STRNN


	
class libcity.model.trajectory_loc_prediction.STRNN.STRNN(config, data_feature)

	基类：libcity.model.abstract_model.AbstractModel


	
calculate_loss(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
forward(td_upper, td_lower, ld_upper, ld_lower, current_loc, loc_len)

	Defines the computation performed at every call.

Should be overridden by all subclasses.


注解

Although the recipe for forward pass needs to be defined within
this function, one should call the Module instance afterwards
instead of this since the former takes care of running the
registered hooks while the latter silently ignores them.








	
predict(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
reset_parameters()

	




	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.trajectory_loc_prediction.TemplateTLP


	
class libcity.model.trajectory_loc_prediction.TemplateTLP.TemplateTLP(config, data_feature)

	基类：libcity.model.abstract_model.AbstractModel

请参考开源模型代码，完成本文件的编写。请务必重写 __init__, predict, calculate_loss 三个方法。


	
calculate_loss(batch)

	
	参数说明:
	batch (libcity.data.batch): 类 dict 文件，其中包含的键值参见任务说明文件。



	返回值:
	
	loss (pytorch.tensor): 可以调用 pytorch 实现的 loss 函数与 batch[‘target’]
	目标值进行 loss 计算，并将计算结果返回。如模型有自己独特的 loss 计算方式则自行参考实现。














	
predict(batch)

	
	参数说明:
	batch (libcity.data.batch): 类 dict 文件，其中包含的键值参见任务说明文件。



	返回值:
	
	score (pytorch.tensor): 对应张量 shape 应为 batch_size *
	loc_size。这里返回的是模型对于输入当前轨迹的下一跳位置的预测值。














	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.abstract_model


	
class libcity.model.abstract_model.AbstractModel(config, data_feature)

	基类：torch.nn.modules.module.Module


	
calculate_loss(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
predict(batch)

	
	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.abstract_traffic_state_model


	
class libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel(config, data_feature)

	基类：libcity.model.abstract_model.AbstractModel


	
calculate_loss(batch)

	输入一个batch的数据，返回训练过程的loss，也就是需要定义一个loss函数


	参数

	batch (Batch) – a batch of input



	返回

	return training loss



	返回类型

	torch.tensor










	
predict(batch)

	输入一个batch的数据，返回对应的预测值，一般应该是**多步预测**的结果，一般会调用nn.Moudle的forward()方法


	参数

	batch (Batch) – a batch of input



	返回

	predict result of this batch



	返回类型

	torch.tensor










	
training: bool

	











            

          

      

      

    

  

    
      
          
            
  
libcity.model.abstract_traffic_tradition_model


	
class libcity.model.abstract_traffic_tradition_model.AbstractTraditionModel(config, data_feature)

	基类：object


	
run(data)

	
	参数

	data – input of tradition model



	返回

	output of tradition model

















            

          

      

      

    

  

    
      
          
            
  
libcity.model.loss


	
libcity.model.loss.explained_variance_score_np(preds, labels)

	




	
libcity.model.loss.explained_variance_score_torch(preds, labels)

	




	
libcity.model.loss.huber_loss(preds, labels, delta=1.0)

	




	
libcity.model.loss.log_cosh_loss(preds, labels)

	




	
libcity.model.loss.masked_mae_loss(y_pred, y_true)

	




	
libcity.model.loss.masked_mae_np(preds, labels, null_val=nan)

	




	
libcity.model.loss.masked_mae_torch(preds, labels, null_val=nan)

	




	
libcity.model.loss.masked_mape_np(preds, labels, null_val=nan)

	




	
libcity.model.loss.masked_mape_torch(preds, labels, null_val=nan, eps=0)

	




	
libcity.model.loss.masked_mse_np(preds, labels, null_val=nan)

	




	
libcity.model.loss.masked_mse_torch(preds, labels, null_val=nan)

	




	
libcity.model.loss.masked_rmse_np(preds, labels, null_val=nan)

	




	
libcity.model.loss.masked_rmse_torch(preds, labels, null_val=nan)

	




	
libcity.model.loss.quantile_loss(preds, labels, delta=0.25)

	




	
libcity.model.loss.r2_score_np(preds, labels)

	




	
libcity.model.loss.r2_score_torch(preds, labels)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.model.utils


	
libcity.model.utils.build_sparse_matrix(device, lap)

	构建稀疏矩阵(tensor)


	参数

	
	device – 


	lap – 拉普拉斯








Returns:






	
libcity.model.utils.calculate_normalized_laplacian(adj)

	L = D^-1/2 (D-A) D^-1/2 = I - D^-1/2 A D^-1/2
对称归一化的拉普拉斯


	参数

	adj – adj matrix



	返回

	L



	返回类型

	np.ndarray










	
libcity.model.utils.calculate_random_walk_matrix(adj_mx)

	L = D^-1 * A
随机游走拉普拉斯


	参数

	adj_mx – adj matrix



	返回

	L



	返回类型

	np.ndarray










	
libcity.model.utils.calculate_scaled_laplacian(adj_mx, lambda_max=2, undirected=True)

	计算近似后的拉普莱斯矩阵~L


	参数

	
	adj_mx – 


	lambda_max – 


	undirected – 






	返回

	~L = 2 * L / lambda_max - I










	
libcity.model.utils.get_cheb_polynomial(l_tilde, k)

	compute a list of chebyshev polynomials from T_0 to T_{K-1}


	参数

	
	l_tilde (scipy.sparse.coo.coo_matrix) – scaled Laplacian, shape (N, N)


	k (int) – the maximum order of chebyshev polynomials






	返回

	cheb_polynomials, length: K, from T_0 to T_{K-1}



	返回类型

	list(np.ndarray)










	
libcity.model.utils.get_supports_matrix(adj_mx, filter_type='laplacian', undirected=True)

	选择不同类别的拉普拉斯


	参数

	
	undirected – 


	adj_mx – 


	filter_type – 








Returns:









            

          

      

      

    

  

    
      
          
            
  
libcity.pipeline



	libcity.pipeline.pipeline









            

          

      

      

    

  

    
      
          
            
  
libcity.pipeline.pipeline





            

          

      

      

    

  

    
      
          
            
  
libcity.utils



	libcity.utils.GPS_utils

	libcity.utils.argument_list

	libcity.utils.dataset

	libcity.utils.normalization

	libcity.utils.utils

	libcity.utils.visualize









            

          

      

      

    

  

    
      
          
            
  
libcity.utils.GPS_utils


	
libcity.utils.GPS_utils.angle2radian(angle)

	convert from an angle to a radian
:param angle: (float)
:return: radian (float)






	
libcity.utils.GPS_utils.angular_dist(phi1, lambda1, phi2, lambda2, method='hav')

	calculate angular great circle distance with given latitude and longitude
:return: angle






	
libcity.utils.GPS_utils.destination(phi1, lambda1, brng, distance, r=6371000)

	
	参数

	
	phi1 – 


	lambda1 – 


	brng – 


	distance – 






	返回

	










	
libcity.utils.GPS_utils.dist(phi1, lambda1, phi2, lambda2, r=6371000, method='hav')

	calculate great circle distance with given latitude and longitude,
:param phi1: point one’s latitude in angle
:param lambda1: point one’s longitude in angle
:param phi2: point two’s latitude in angle
:param lambda2: point two’s longitude in angle
:param r: earth radius(m)
:param method:  ‘hav’ means haversine,


‘LoC’ means Spherical Law of Cosines,
‘approx’ means Pythagoras’ theorem performed on an equirectangular projection





	返回

	distance (m)










	
libcity.utils.GPS_utils.equirectangular_approximation(phi1, lambda1, phi2, lambda2)

	calculate angular great circle distance with Pythagoras’ theorem performed on an equirectangular projection
see parameters in spherical_law_of_cosines






	
libcity.utils.GPS_utils.haversine(phi1, lambda1, phi2, lambda2)

	calculate angular great circle distance with haversine formula
see parameters in spherical_law_of_cosines






	
libcity.utils.GPS_utils.init_bearing(phi1, lambda1, phi2, lambda2)

	initial bearing of a great circle route
:return: 0~360






	
libcity.utils.GPS_utils.radian2angle(radian)

	




	
libcity.utils.GPS_utils.spherical_law_of_cosines(phi1, lambda1, phi2, lambda2)

	calculate great circle distance with spherical law of cosines
phi/lambda for latitude/longitude in radians
:param phi1: point one’s latitude in radians
:param lambda1: point one’s longitude in radians
:param phi2: point two’s latitude in radians
:param lambda2: point two’s longitude in radians
:return:









            

          

      

      

    

  

    
      
          
            
  
libcity.utils.argument_list

store the arguments can be modified by the user


	
libcity.utils.argument_list.add_general_args(parser)

	




	
libcity.utils.argument_list.add_hyper_args(parser)

	




	
libcity.utils.argument_list.str2bool(s)

	




	
libcity.utils.argument_list.str2float(s)

	







            

          

      

      

    

  

    
      
          
            
  
libcity.utils.dataset

数据预处理阶段相关的工具函数


	
libcity.utils.dataset.caculate_time_sim(data)

	




	
libcity.utils.dataset.cal_basetime(start_time, base_zero)

	用于切分轨迹成一个 session，
思路为：给定一个 start_time 找到一个基准时间 base_time，
在该 base_time 到 base_time + time_length 区间的点划分到一个 session 内，
选取 base_time 来做的理由是：这样可以保证同一个小时段总是被 encode 成同一个数






	
libcity.utils.dataset.cal_timeoff(now_time, base_time)

	计算两个时间之间的差值，返回值以小时为单位






	
libcity.utils.dataset.parse_coordinate(coordinate)

	




	
libcity.utils.dataset.parse_time(time_in, timezone_offset_in_minute=0)

	将 json 中 time_format 格式的 time 转化为 local datatime






	
libcity.utils.dataset.string2timestamp(strings, offset_frame)

	




	
libcity.utils.dataset.timestamp2array(timestamps, t)

	把时间戳的序列中的每一个时间戳转成特征数组，考虑了星期和小时，
时间戳: numpy.datetime64(‘2013-07-01T00:00:00.000000000’)


	参数

	
	timestamps – 时间戳序列


	t – 一天有多少个时间步






	返回

	特征数组，shape: (len(timestamps), ext_dim)



	返回类型

	np.ndarray










	
libcity.utils.dataset.timestamp2vec_origin(timestamps)

	把时间戳的序列中的每一个时间戳转成特征数组，只考虑星期，
时间戳: numpy.datetime64(‘2013-07-01T00:00:00.000000000’)


	参数

	timestamps – 时间戳序列



	返回

	特征数组，shape: (len(timestamps), 8)



	返回类型

	np.ndarray













            

          

      

      

    

  

    
      
          
            
  
libcity.utils.normalization


	
class libcity.utils.normalization.LogScaler(eps=0.999)

	基类：libcity.utils.normalization.Scaler

Log scaler
x = log(x+eps)


	
inverse_transform(data)

	数据逆归一化接口


	参数

	data (np.ndarray) – 归一化后的数据



	返回

	归一化前的数据



	返回类型

	np.ndarray










	
transform(data)

	数据归一化接口


	参数

	data (np.ndarray) – 归一化前的数据



	返回

	归一化后的数据



	返回类型

	np.ndarray














	
class libcity.utils.normalization.MinMax01Scaler(minn, maxx)

	基类：libcity.utils.normalization.Scaler

MinMax归一化 结果区间[0, 1]
x = (x - min) / (max - min)


	
inverse_transform(data)

	数据逆归一化接口


	参数

	data (np.ndarray) – 归一化后的数据



	返回

	归一化前的数据



	返回类型

	np.ndarray










	
transform(data)

	数据归一化接口


	参数

	data (np.ndarray) – 归一化前的数据



	返回

	归一化后的数据



	返回类型

	np.ndarray














	
class libcity.utils.normalization.MinMax11Scaler(minn, maxx)

	基类：libcity.utils.normalization.Scaler

MinMax归一化 结果区间[-1, 1]
x = (x - min) / (max - min)
x = x * 2 - 1


	
inverse_transform(data)

	数据逆归一化接口


	参数

	data (np.ndarray) – 归一化后的数据



	返回

	归一化前的数据



	返回类型

	np.ndarray










	
transform(data)

	数据归一化接口


	参数

	data (np.ndarray) – 归一化前的数据



	返回

	归一化后的数据



	返回类型

	np.ndarray














	
class libcity.utils.normalization.NoneScaler

	基类：libcity.utils.normalization.Scaler

不归一化


	
inverse_transform(data)

	数据逆归一化接口


	参数

	data (np.ndarray) – 归一化后的数据



	返回

	归一化前的数据



	返回类型

	np.ndarray










	
transform(data)

	数据归一化接口


	参数

	data (np.ndarray) – 归一化前的数据



	返回

	归一化后的数据



	返回类型

	np.ndarray














	
class libcity.utils.normalization.NormalScaler(maxx)

	基类：libcity.utils.normalization.Scaler

除以最大值归一化
x = x / x.max


	
inverse_transform(data)

	数据逆归一化接口


	参数

	data (np.ndarray) – 归一化后的数据



	返回

	归一化前的数据



	返回类型

	np.ndarray










	
transform(data)

	数据归一化接口


	参数

	data (np.ndarray) – 归一化前的数据



	返回

	归一化后的数据



	返回类型

	np.ndarray














	
class libcity.utils.normalization.Scaler

	基类：object

归一化接口


	
inverse_transform(data)

	数据逆归一化接口


	参数

	data (np.ndarray) – 归一化后的数据



	返回

	归一化前的数据



	返回类型

	np.ndarray










	
transform(data)

	数据归一化接口


	参数

	data (np.ndarray) – 归一化前的数据



	返回

	归一化后的数据



	返回类型

	np.ndarray














	
class libcity.utils.normalization.StandardScaler(mean, std)

	基类：libcity.utils.normalization.Scaler

Z-score归一化
x = (x - x.mean) / x.std


	
inverse_transform(data)

	数据逆归一化接口


	参数

	data (np.ndarray) – 归一化后的数据



	返回

	归一化前的数据



	返回类型

	np.ndarray










	
transform(data)

	数据归一化接口


	参数

	data (np.ndarray) – 归一化前的数据



	返回

	归一化后的数据



	返回类型

	np.ndarray

















            

          

      

      

    

  

    
      
          
            
  
libcity.utils.utils


	
libcity.utils.utils.ensure_dir(dir_path)

	Make sure the directory exists, if it does not exist, create it.


	参数

	dir_path (str) – directory path










	
libcity.utils.utils.get_evaluator(config)

	according the config[‘evaluator’] to create the evaluator


	参数

	config (ConfigParser) – config



	返回

	the loaded evaluator



	返回类型

	AbstractEvaluator










	
libcity.utils.utils.get_executor(config, model, data_feature)

	according the config[‘executor’] to create the executor


	参数

	
	config (ConfigParser) – config


	model (AbstractModel) – model






	返回

	the loaded executor



	返回类型

	AbstractExecutor










	
libcity.utils.utils.get_local_time()

	获取时间


	返回

	时间



	返回类型

	datetime










	
libcity.utils.utils.get_logger(config, name=None)

	获取Logger对象


	参数

	
	config (ConfigParser) – config


	name – specified name






	返回

	logger



	返回类型

	Logger










	
libcity.utils.utils.get_model(config, data_feature)

	according the config[‘model’] to create the model


	参数

	
	config (ConfigParser) – config


	data_feature (dict) – feature of the data






	返回

	the loaded model



	返回类型

	AbstractModel










	
libcity.utils.utils.preprocess_data(data, config)

	split by input_window and output_window


	参数

	data – shape (T, …)



	返回

	
	(train_size/test_size, input_window, …)
	(train_size/test_size, output_window, …)









	返回类型

	np.ndarray










	
libcity.utils.utils.set_random_seed(seed)

	重置随机数种子


	参数

	seed (int) – 种子数










	
libcity.utils.utils.trans_naming_rule(origin, origin_rule, target_rule)

	名字转换规则


	参数

	
	origin (str) – 源命名格式下的变量名


	origin_rule (str) – 源命名格式，枚举类


	target_rule (str) – 目标命名格式，枚举类






	返回

	转换之后的结果



	返回类型

	target (str)













            

          

      

      

    

  

    
      
          
            
  
libcity.utils.visualize


	
class libcity.utils.visualize.VisHelper(_config)

	基类：object


	
visualize()
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      	build_vocab() (libcity.data.dataset.dataset_subclass.geosan_dataset.GeoSANDataset 方法)

      
        	(libcity.data.dataset.dataset_subclass.GeoSANDataset 方法)
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      	caculate_time_sim() (在 libcity.utils.dataset 模块中)


      	cal_adj() (libcity.model.traffic_speed_prediction.GWNET.GWNET 方法)


      	cal_attention() (在 libcity.model.traffic_flow_prediction.DSAN 模块中)


      	cal_basetime() (在 libcity.utils.dataset 模块中)


      	cal_inter() (libcity.model.trajectory_loc_prediction.HSTLSTM.HSTLSTM 方法)


      	cal_slot_distance() (在 libcity.model.trajectory_loc_prediction.HSTLSTM 模块中)


      	cal_slot_distance_batch() (在 libcity.model.trajectory_loc_prediction.HSTLSTM 模块中)


      	cal_timeoff() (在 libcity.utils.dataset 模块中)


      	calculate_adj_mx_cluster() (libcity.data.dataset.dataset_subclass.hgcn_dataset.HGCNDataset 方法)

      
        	(libcity.data.dataset.dataset_subclass.HGCNDataset 方法)


      


      	calculate_cheb_poly() (在 libcity.model.traffic_speed_prediction.STGCN 模块中)


      	calculate_first_approx() (在 libcity.model.traffic_speed_prediction.STGCN 模块中)


      	calculate_loss() (libcity.model.abstract_model.AbstractModel 方法)

      
        	(libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel 方法)


        	(libcity.model.eta.DeepTTE 方法)


        	(libcity.model.eta.DeepTTE.DeepTTE 方法)


        	(libcity.model.eta.TTPNet 方法)


        	(libcity.model.eta.TTPNet.TTPNet 方法)
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        	(libcity.model.road_representation.GAT 方法)


        	(libcity.model.road_representation.GAT.GAT 方法)
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        	(libcity.model.traffic_demand_prediction.DMVSTNet.DMVSTNet 方法)


        	(libcity.model.traffic_demand_prediction.STG2Seq.STG2Seq 方法)


        	(libcity.model.traffic_flow_prediction.ACFM.ACFM 方法)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ACFMCommon 方法)


        	(libcity.model.traffic_flow_prediction.AGCRN.AGCRN 方法)


        	(libcity.model.traffic_flow_prediction.ASTGCN.ASTGCN 方法)


        	(libcity.model.traffic_flow_prediction.ASTGCNCommon.ASTGCNCommon 方法)


        	(libcity.model.traffic_flow_prediction.CONVGCN.CONVGCN 方法)


        	(libcity.model.traffic_flow_prediction.CONVGCNCommon.CONVGCNCommon 方法)


        	(libcity.model.traffic_flow_prediction.CRANN.CRANN 方法)


        	(libcity.model.traffic_flow_prediction.DGCN.DGCN 方法)


        	(libcity.model.traffic_flow_prediction.DSAN.DSAN 方法)


        	(libcity.model.traffic_flow_prediction.MSTGCN.MSTGCN 方法)


        	(libcity.model.traffic_flow_prediction.MSTGCNCommon.MSTGCNCommon 方法)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnet.MultiSTGCnet 方法)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.MultiSTGCnetCommon 方法)


        	(libcity.model.traffic_flow_prediction.ResLSTM.ResLSTM 方法)


        	(libcity.model.traffic_flow_prediction.STDN.STDN 方法)


        	(libcity.model.traffic_flow_prediction.STNN.STNN 方法)


        	(libcity.model.traffic_flow_prediction.STResNet.STResNet 方法)


        	(libcity.model.traffic_flow_prediction.STResNetCommon.STResNetCommon 方法)


        	(libcity.model.traffic_flow_prediction.STSGCN.STSGCN 方法)


        	(libcity.model.traffic_flow_prediction.ToGCN.ToGCN 方法)


        	(libcity.model.traffic_od_prediction.CSTN 方法)


        	(libcity.model.traffic_od_prediction.CSTN.CSTN 方法)


        	(libcity.model.traffic_od_prediction.GEML 方法)


        	(libcity.model.traffic_od_prediction.GEML.GEML 方法)


        	(libcity.model.traffic_speed_prediction.ATDM.ATDM 方法)


        	(libcity.model.traffic_speed_prediction.AutoEncoder.AutoEncoder 方法)


        	(libcity.model.traffic_speed_prediction.DCRNN.DCRNN 方法)


        	(libcity.model.traffic_speed_prediction.DKFN.DKFN 方法)


        	(libcity.model.traffic_speed_prediction.FNN.FNN 方法)


        	(libcity.model.traffic_speed_prediction.GMAN.GMAN 方法)


        	(libcity.model.traffic_speed_prediction.GTS.GTS 方法)


        	(libcity.model.traffic_speed_prediction.GWNET.GWNET 方法)


        	(libcity.model.traffic_speed_prediction.HGCN.HGCN 方法)


        	(libcity.model.traffic_speed_prediction.MTGNN.MTGNN 方法)


        	(libcity.model.traffic_speed_prediction.RNN.RNN 方法)


        	(libcity.model.traffic_speed_prediction.Seq2Seq.Seq2Seq 方法)


        	(libcity.model.traffic_speed_prediction.STAGGCN.STAGGCN 方法)


        	(libcity.model.traffic_speed_prediction.STGCN.STGCN 方法)


        	(libcity.model.traffic_speed_prediction.STMGAT.STMGAT 方法)


        	(libcity.model.traffic_speed_prediction.STTN.STTN 方法)


        	(libcity.model.traffic_speed_prediction.TemplateTSP.TemplateTSP 方法)


        	(libcity.model.traffic_speed_prediction.TGCLSTM.TGCLSTM 方法)


        	(libcity.model.traffic_speed_prediction.TGCN.TGCN 方法)


        	(libcity.model.trajectory_loc_prediction.ATSTLSTM.ATSTLSTM 方法)


        	(libcity.model.trajectory_loc_prediction.CARA.CARA 方法)


        	(libcity.model.trajectory_loc_prediction.DeepMove.DeepMove 方法)


        	(libcity.model.trajectory_loc_prediction.FPMC.FPMC 方法)


        	(libcity.model.trajectory_loc_prediction.GeoSAN.GeoSAN 方法)


        	(libcity.model.trajectory_loc_prediction.HSTLSTM.HSTLSTM 方法)


        	(libcity.model.trajectory_loc_prediction.LSTPM.LSTPM 方法)


        	(libcity.model.trajectory_loc_prediction.RNN.RNN 方法)


        	(libcity.model.trajectory_loc_prediction.SERM.SERM 方法)


        	(libcity.model.trajectory_loc_prediction.STAN.STAN 方法)


        	(libcity.model.trajectory_loc_prediction.STRNN.STRNN 方法)


        	(libcity.model.trajectory_loc_prediction.TemplateTLP.TemplateTLP 方法)


      


      	calculate_normalized_laplacian() (在 libcity.model.traffic_flow_prediction.ResLSTM 模块中)

      
        	(在 libcity.model.traffic_speed_prediction.DCRNN 模块中)


        	(在 libcity.model.traffic_speed_prediction.GWNET 模块中)


        	(在 libcity.model.traffic_speed_prediction.TGCN 模块中)


        	(在 libcity.model.utils 模块中)


      


      	calculate_random_walk_matrix() (在 libcity.model.traffic_speed_prediction.DCRNN 模块中)

      
        	(在 libcity.model.utils 模块中)


      


      	calculate_reverse_random_walk_matrix() (在 libcity.model.traffic_speed_prediction.DCRNN 模块中)


      	calculate_scaled_laplacian() (在 libcity.model.traffic_speed_prediction.DCRNN 模块中)

      
        	(在 libcity.model.traffic_speed_prediction.GWNET 模块中)


        	(在 libcity.model.traffic_speed_prediction.STGCN 模块中)


        	(在 libcity.model.utils 模块中)


      


  

  	
      	CARA (libcity.model.trajectory_loc_prediction.CARA 中的类)


      	CARA1 (libcity.model.trajectory_loc_prediction.CARA 中的类)


      	CARALocPredEvaluator (libcity.evaluator.cara_loc_pred_evaluator 中的类)


      	CARATrajectoryEncoder (libcity.data.dataset.trajectory_encoder.cara_encoder 中的类)


      	CBAAttention (libcity.model.traffic_flow_prediction.STDN 中的类)


      	CCRNN (libcity.model.traffic_demand_prediction.CCRNN 中的类)


      	CCRNNDataset (libcity.data.dataset.dataset_subclass 中的类)

      
        	(libcity.data.dataset.dataset_subclass.ccrnn_dataset 中的类)


      


      	cheb_poly() (在 libcity.model.traffic_demand_prediction.STG2Seq 模块中)


      	cheb_polynomial() (在 libcity.model.traffic_flow_prediction.ASTGCN 模块中)

      
        	(在 libcity.model.traffic_flow_prediction.ASTGCNCommon 模块中)


        	(在 libcity.model.traffic_flow_prediction.DGCN 模块中)


        	(在 libcity.model.traffic_flow_prediction.MSTGCN 模块中)


        	(在 libcity.model.traffic_flow_prediction.MSTGCNCommon 模块中)


      


      	ChebConv (libcity.model.road_representation 中的类)

      
        	(libcity.model.road_representation.ChebConv 中的类)


        	(libcity.model.traffic_flow_prediction.MSTGCN 中的类)


        	(libcity.model.traffic_flow_prediction.MSTGCNCommon 中的类)


      


      	ChebConvDataset (libcity.data.dataset.dataset_subclass 中的类)

      
        	(libcity.data.dataset.dataset_subclass.chebconv_dataset 中的类)


      


      	ChebConvModule (libcity.model.road_representation.ChebConv 中的类)


      	ChebConvWithSAt (libcity.model.traffic_flow_prediction.ASTGCN 中的类)

      
        	(libcity.model.traffic_flow_prediction.ASTGCNCommon 中的类)


      


      	check_forward_hidden() (libcity.model.trajectory_loc_prediction.HSTLSTM.STLSTMCell 方法)


      	check_forward_input() (libcity.model.trajectory_loc_prediction.HSTLSTM.STLSTM 方法)

      
        	(libcity.model.trajectory_loc_prediction.HSTLSTM.STLSTMCell 方法)


      


      	check_self_loops() (libcity.model.road_representation.DeepWalk.Graph 方法)


      	Chomp1d (libcity.model.traffic_speed_prediction.STAGGCN 中的类)


      	clear() (libcity.evaluator.abstract_evaluator.AbstractEvaluator 方法)

      
        	(libcity.evaluator.cara_loc_pred_evaluator.CARALocPredEvaluator 方法)


        	(libcity.evaluator.eta_evaluator.ETAEvaluator 方法)


        	(libcity.evaluator.geosan_evaluator.GeoSANEvaluator 方法)


        	(libcity.evaluator.map_matching_evaluator.MapMatchingEvaluator 方法)


        	(libcity.evaluator.road_representation_evaluator.RoadRepresentationEvaluator 方法)


        	(libcity.evaluator.traffic_state_evaluator.TrafficStateEvaluator 方法)


        	(libcity.evaluator.traj_loc_pred_evaluator.TrajLocPredEvaluator 方法)


      


      	clip() (在 libcity.data.dataset.dataset_subclass.geosan_dataset 模块中)


      	CNN (libcity.model.traffic_od_prediction.CSTN 中的类)


      	collect() (libcity.evaluator.abstract_evaluator.AbstractEvaluator 方法)

      
        	(libcity.evaluator.cara_loc_pred_evaluator.CARALocPredEvaluator 方法)


        	(libcity.evaluator.eta_evaluator.ETAEvaluator 方法)


        	(libcity.evaluator.geosan_evaluator.GeoSANEvaluator 方法)


        	(libcity.evaluator.map_matching_evaluator.MapMatchingEvaluator 方法)


        	(libcity.evaluator.road_representation_evaluator.RoadRepresentationEvaluator 方法)


        	(libcity.evaluator.traffic_accident_evaluator.TrafficAccidentEvaluator 方法)


        	(libcity.evaluator.traffic_state_evaluator.TrafficStateEvaluator 方法)


        	(libcity.evaluator.traj_loc_pred_evaluator.TrajLocPredEvaluator 方法)


      


      	collect_fn_quadkey() (libcity.data.dataset.dataset_subclass.geosan_dataset.GeoSANDataset 静态方法)

      
        	(libcity.data.dataset.dataset_subclass.GeoSANDataset 静态方法)


      


      	ConcatConv (libcity.model.traffic_flow_prediction.ACFM 中的类)

      
        	(libcity.model.traffic_flow_prediction.ACFMCommon 中的类)


      


      	config (libcity.data.dataset.eta_encoder.abstract_eta_encoder.AbstractETAEncoder 属性)

      
        	(libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder.AbstractTrajectoryEncoder 属性)


      


      	ConfigParser (libcity.config.config_parser 中的类)


      	construct_adj() (在 libcity.model.traffic_flow_prediction.STSGCN 模块中)


      	construct_slots() (在 libcity.model.trajectory_loc_prediction.HSTLSTM 模块中)


      	conv3x3() (在 libcity.model.traffic_flow_prediction.STResNet 模块中)

      
        	(在 libcity.model.traffic_flow_prediction.STResNetCommon 模块中)


      


      	ConvBlock (libcity.model.traffic_flow_prediction.CRANN 中的类)

      
        	(libcity.model.traffic_flow_prediction.ResLSTM 中的类)


      


      	ConvGate (libcity.model.traffic_flow_prediction.ACFM 中的类)

      
        	(libcity.model.traffic_flow_prediction.ACFMCommon 中的类)


      


      	CONVGCN (libcity.model.traffic_flow_prediction.CONVGCN 中的类)


      	CONVGCNCommon (libcity.model.traffic_flow_prediction.CONVGCNCommon 中的类)


      	CONVGCNDataset (libcity.data.dataset.dataset_subclass 中的类)

      
        	(libcity.data.dataset.dataset_subclass.convgcn_dataset 中的类)


      


      	ConvGRUCell (libcity.model.traffic_flow_prediction.ACFM 中的类)

      
        	(libcity.model.traffic_flow_prediction.ACFMCommon 中的类)


      


      	ConvLSTM (libcity.model.traffic_flow_prediction.ACFM 中的类)

      
        	(libcity.model.traffic_flow_prediction.ACFMCommon 中的类)


        	(libcity.model.traffic_od_prediction.CSTN 中的类)


      


      	ConvLSTMCell (libcity.model.traffic_flow_prediction.ACFM 中的类)

      
        	(libcity.model.traffic_flow_prediction.ACFMCommon 中的类)


        	(libcity.model.traffic_od_prediction.CSTN 中的类)


      


      	ConvRegBlock (libcity.model.traffic_speed_prediction.ATDM 中的类)


      	Convs (libcity.model.traffic_flow_prediction.DSAN 中的类)


      	ConvST (libcity.model.traffic_demand_prediction.STG2Seq 中的类)


      	cosine_similarity_torch() (在 libcity.model.traffic_speed_prediction.GTS 模块中)


      	count_parameters() (在 libcity.model.traffic_speed_prediction.DCRNN 模块中)

      
        	(在 libcity.model.traffic_speed_prediction.GTS 模块中)


      


      	CRANN (libcity.model.traffic_flow_prediction.CRANN 中的类)


      	CRANNDataset (libcity.data.dataset.dataset_subclass 中的类)

      
        	(libcity.data.dataset.dataset_subclass.crann_dataset 中的类)


      


      	create_look_ahead_mask() (在 libcity.model.traffic_flow_prediction.DSAN 模块中)


      	create_masks() (在 libcity.model.traffic_flow_prediction.DSAN 模块中)


      	create_threshold_mask() (在 libcity.model.traffic_flow_prediction.DSAN 模块中)


      	create_threshold_mask_tar() (在 libcity.model.traffic_flow_prediction.DSAN 模块中)


      	CSTN (libcity.model.traffic_od_prediction 中的类)

      
        	(libcity.model.traffic_od_prediction.CSTN 中的类)


      


      	CSTNDataset (libcity.data.dataset.dataset_subclass 中的类)

      
        	(libcity.data.dataset.dataset_subclass.cstn_dataset 中的类)


      


      	cutter_filter() (libcity.data.dataset.dataset_subclass.pbs_trajectory_dataset.PBSTrajectoryDataset 方法)

      
        	(libcity.data.dataset.dataset_subclass.PBSTrajectoryDataset 方法)


        	(libcity.data.dataset.trajectory_dataset.TrajectoryDataset 方法)
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      	DAE (libcity.model.traffic_flow_prediction.DSAN 中的类)


      	data_feature (libcity.data.dataset.eta_encoder.abstract_eta_encoder.AbstractETAEncoder 属性)

      
        	(libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder.AbstractTrajectoryEncoder 属性)


      


      	DCGRUCell (libcity.model.traffic_demand_prediction.CCRNN 中的类)

      
        	(libcity.model.traffic_speed_prediction.DCRNN 中的类)


        	(libcity.model.traffic_speed_prediction.GTS 中的类)


      


      	DCRNN (libcity.model.traffic_speed_prediction.DCRNN 中的类)


      	DCRNNDecoder (libcity.model.traffic_demand_prediction.CCRNN 中的类)


      	DCRNNEncoder (libcity.model.traffic_demand_prediction.CCRNN 中的类)


      	Decoder (libcity.model.traffic_flow_prediction.ToGCN 中的类)

      
        	(libcity.model.traffic_speed_prediction.Seq2Seq 中的类)


      


      	decoder() (libcity.model.traffic_speed_prediction.DCRNN.DCRNN 方法)

      
        	(libcity.model.traffic_speed_prediction.GTS.GTS 方法)


      


      	DecoderLayer (libcity.model.traffic_flow_prediction.DSAN 中的类)


      	DecoderModel (libcity.model.traffic_speed_prediction.DCRNN 中的类)

      
        	(libcity.model.traffic_speed_prediction.GTS 中的类)


      


      	DeepMove (libcity.model.trajectory_loc_prediction.DeepMove 中的类)


      	DeepTTE (libcity.model.eta 中的类)

      
        	(libcity.model.eta.DeepTTE 中的类)


      


      	DeeptteEncoder (libcity.data.dataset.eta_encoder 中的类)

      
        	(libcity.data.dataset.eta_encoder.deeptte_encoder 中的类)


      


  

  	
      	DeepWalk (libcity.model.road_representation 中的类)

      
        	(libcity.model.road_representation.DeepWalk 中的类)


      


      	degree() (libcity.model.road_representation.DeepWalk.Graph 方法)


      	destination() (在 libcity.utils.GPS_utils 模块中)


      	DGCN (libcity.model.traffic_flow_prediction.DGCN 中的类)


      	Dilated1D (libcity.model.traffic_speed_prediction.MTGNN 中的类)


      	DilatedInception (libcity.model.traffic_speed_prediction.MTGNN 中的类)


      	dist() (在 libcity.utils.GPS_utils 模块中)


      	divide_data() (libcity.data.dataset.dataset_subclass.pbs_trajectory_dataset.PBSTrajectoryDataset 方法)

      
        	(libcity.data.dataset.dataset_subclass.PBSTrajectoryDataset 方法)


        	(libcity.data.dataset.trajectory_dataset.TrajectoryDataset 方法)


      


      	DKFN (libcity.model.traffic_speed_prediction.DKFN 中的类)


      	DMVSTNet (libcity.model.traffic_demand_prediction.DMVSTNet 中的类)


      	DMVSTNetDataset (libcity.data.dataset.dataset_subclass 中的类)

      
        	(libcity.data.dataset.dataset_subclass.dmvstnet_dataset 中的类)


      


      	DSAN (libcity.model.traffic_flow_prediction.DSAN 中的类)


      	DsanUse (libcity.model.traffic_flow_prediction.DSAN 中的类)


      	DyMixprop (libcity.model.traffic_speed_prediction.MTGNN 中的类)


      	DyNconv (libcity.model.traffic_speed_prediction.MTGNN 中的类)
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      	edge_index_func() (libcity.data.dataset.dataset_subclass.staggcn_dataset.STAGGCNDataset 方法)

      
        	(libcity.data.dataset.dataset_subclass.STAGGCNDataset 方法)


      


      	Embed (libcity.model.trajectory_loc_prediction.STAN 中的类)


      	Embedding (libcity.model.trajectory_loc_prediction.GeoSAN 中的类)


      	EmbeddingMatrix (libcity.model.trajectory_loc_prediction.SERM 中的类)


      	encode() (libcity.data.dataset.eta_encoder.abstract_eta_encoder.AbstractETAEncoder 方法)

      
        	(libcity.data.dataset.eta_encoder.deeptte_encoder.DeeptteEncoder 方法)


        	(libcity.data.dataset.eta_encoder.DeeptteEncoder 方法)


        	(libcity.data.dataset.eta_encoder.ttpnet_encoder.TtpnetEncoder 方法)


        	(libcity.data.dataset.eta_encoder.TtpnetEncoder 方法)


        	(libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder.AbstractTrajectoryEncoder 方法)


        	(libcity.data.dataset.trajectory_encoder.atstlstm_encoder.AtstlstmEncoder 方法)


        	(libcity.data.dataset.trajectory_encoder.cara_encoder.CARATrajectoryEncoder 方法)


        	(libcity.data.dataset.trajectory_encoder.hstlstm_encoder.HstlstmEncoder 方法)


        	(libcity.data.dataset.trajectory_encoder.lstpm_encoder.LstpmEncoder 方法)


        	(libcity.data.dataset.trajectory_encoder.serm_encoder.SermEncoder 方法)


        	(libcity.data.dataset.trajectory_encoder.stan_encoder.StanEncoder 方法)


        	(libcity.data.dataset.trajectory_encoder.standard_trajectory_encoder.StandardTrajectoryEncoder 方法)


        	(libcity.data.dataset.trajectory_encoder.strnn_encoder.StrnnEncoder 方法)


      


      	encode_traj() (libcity.data.dataset.dataset_subclass.pbs_trajectory_dataset.PBSTrajectoryDataset 方法)

      
        	(libcity.data.dataset.dataset_subclass.PBSTrajectoryDataset 方法)


        	(libcity.data.dataset.trajectory_dataset.TrajectoryDataset 方法)


      


      	Encoder (libcity.model.traffic_flow_prediction.ToGCN 中的类)

      
        	(libcity.model.traffic_speed_prediction.Seq2Seq 中的类)


        	(libcity.model.traffic_speed_prediction.STTN 中的类)


      


      	encoder() (libcity.model.traffic_speed_prediction.DCRNN.DCRNN 方法)

      
        	(libcity.model.traffic_speed_prediction.GTS.GTS 方法)


      


      	EncoderLayer (libcity.model.traffic_flow_prediction.DSAN 中的类)


      	EncoderLSTM (libcity.model.traffic_flow_prediction.CRANN 中的类)


  

  	
      	EncoderModel (libcity.model.traffic_speed_prediction.DCRNN 中的类)

      
        	(libcity.model.traffic_speed_prediction.GTS 中的类)


      


      	ensure_dir() (在 libcity.utils.utils 模块中)


      	EntireEstimator (libcity.model.eta.DeepTTE 中的类)


      	equirectangular_approximation() (在 libcity.utils.GPS_utils 模块中)


      	ETADataset (libcity.data.dataset.eta_dataset 中的类)


      	ETAEvaluator (libcity.evaluator.eta_evaluator 中的类)


      	euclidean_dist() (在 libcity.data.dataset.trajectory_encoder.strnn_encoder 模块中)


      	eval_on_batch() (libcity.model.eta.DeepTTE.EntireEstimator 方法)

      
        	(libcity.model.eta.DeepTTE.LocalEstimator 方法)


      


      	evaluate() (libcity.evaluator.abstract_evaluator.AbstractEvaluator 方法)

      
        	(libcity.evaluator.cara_loc_pred_evaluator.CARALocPredEvaluator 方法)


        	(libcity.evaluator.eta_evaluator.ETAEvaluator 方法)


        	(libcity.evaluator.geosan_evaluator.GeoSANEvaluator 方法)


        	(libcity.evaluator.map_matching_evaluator.MapMatchingEvaluator 方法)


        	(libcity.evaluator.road_representation_evaluator.RoadRepresentationEvaluator 方法)


        	(libcity.evaluator.traffic_state_evaluator.TrafficStateEvaluator 方法)


        	(libcity.evaluator.traj_loc_pred_evaluator.TrajLocPredEvaluator 方法)


      


      	evaluate_model() (在 libcity.evaluator.utils 模块中)


      	evaluate_temp_att() (libcity.model.traffic_flow_prediction.CRANN.CRANN 方法)


      	EvolutionCell (libcity.model.traffic_demand_prediction.CCRNN 中的类)


      	ex_encoding() (在 libcity.model.traffic_flow_prediction.DSAN 模块中)


      	explained_variance_score_np() (在 libcity.model.loss 模块中)


      	explained_variance_score_torch() (在 libcity.model.loss 模块中)


      	explicit_broadcast() (libcity.model.road_representation.GAT.GATLayerImp3 方法)


      	external_block() (libcity.model.traffic_flow_prediction.ACFM.ExtNN 方法)

      
        	(libcity.model.traffic_flow_prediction.ACFMCommon.ExtNN 方法)


      


      	ExtNN (libcity.model.traffic_flow_prediction.ACFM 中的类)

      
        	(libcity.model.traffic_flow_prediction.ACFMCommon 中的类)


      


      	extra_repr() (libcity.model.traffic_speed_prediction.MTGNN.LayerNorm 方法)


  





F


  	
      	F1_Score_torch() (在 libcity.evaluator.eval_funcs 模块中)


      	FC (libcity.model.traffic_speed_prediction.DCRNN 中的类)

      
        	(libcity.model.traffic_speed_prediction.GMAN 中的类)


        	(libcity.model.traffic_speed_prediction.GTS 中的类)


      


      	feature_dict (libcity.data.dataset.eta_encoder.abstract_eta_encoder.AbstractETAEncoder 属性)

      
        	(libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder.AbstractTrajectoryEncoder 属性)


      


      	feature_max_len (libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder.AbstractTrajectoryEncoder 属性)


      	FilterLinear (libcity.model.traffic_speed_prediction.DKFN 中的类)

      
        	(libcity.model.traffic_speed_prediction.TGCLSTM 中的类)


      


      	find() (libcity.data.dataset.map_matching_dataset.UnionSet 方法)


      	find_lcs() (libcity.evaluator.map_matching_evaluator.MapMatchingEvaluator 方法)


      	FNN (libcity.model.traffic_speed_prediction.FNN 中的类)


      	forward() (libcity.data.dataset.dataset_subclass.geosan_dataset.KNNSampler 方法)

      
        	(libcity.model.eta.DeepTTE 方法)


        	(libcity.model.eta.DeepTTE.Attr 方法)


        	(libcity.model.eta.DeepTTE.DeepTTE 方法)


        	(libcity.model.eta.DeepTTE.EntireEstimator 方法)


        	(libcity.model.eta.DeepTTE.GeoConv 方法)


        	(libcity.model.eta.DeepTTE.LocalEstimator 方法)


        	(libcity.model.eta.DeepTTE.SpatioTemporal 方法)


        	(libcity.model.eta.TTPNet 方法)


        	(libcity.model.eta.TTPNet.Attr 方法)


        	(libcity.model.eta.TTPNet.LongSpeed 方法)


        	(libcity.model.eta.TTPNet.PredictionBiLSTM 方法)


        	(libcity.model.eta.TTPNet.Road 方法)


        	(libcity.model.eta.TTPNet.RoadLSTM 方法)


        	(libcity.model.eta.TTPNet.ShortSpeed 方法)


        	(libcity.model.eta.TTPNet.SpeedLSTM 方法)


        	(libcity.model.eta.TTPNet.TTPNet 方法)


        	(libcity.model.road_representation.ChebConv 方法)


        	(libcity.model.road_representation.ChebConv.ChebConv 方法)


        	(libcity.model.road_representation.ChebConv.ChebConvModule 方法)


        	(libcity.model.road_representation.GAT 方法)


        	(libcity.model.road_representation.GAT.GAT 方法)


        	(libcity.model.road_representation.GAT.GATLayerImp1 方法)


        	(libcity.model.road_representation.GAT.GATLayerImp2 方法)


        	(libcity.model.road_representation.GAT.GATLayerImp3 方法)


        	(libcity.model.road_representation.GeomGCN 方法)


        	(libcity.model.road_representation.GeomGCN.GeomGCN 方法)


        	(libcity.model.road_representation.GeomGCN.GeomGCNNet 方法)


        	(libcity.model.road_representation.GeomGCN.GeomGCNSingleChannel 方法)


        	(libcity.model.road_representation.LINE 方法)


        	(libcity.model.road_representation.LINE.LINE 方法)


        	(libcity.model.road_representation.LINE.LINE_FIRST 方法)


        	(libcity.model.road_representation.LINE.LINE_SECOND 方法)


        	(libcity.model.traffic_accident_prediction.GSNet 方法)


        	(libcity.model.traffic_accident_prediction.GSNet.GCNLayer 方法)


        	(libcity.model.traffic_accident_prediction.GSNet.GSNet 方法)


        	(libcity.model.traffic_accident_prediction.GSNet.STGeoModule 方法)


        	(libcity.model.traffic_accident_prediction.GSNet.STSemModule 方法)


        	(libcity.model.traffic_demand_prediction.CCRNN.CCRNN 方法)


        	(libcity.model.traffic_demand_prediction.CCRNN.DCGRUCell 方法)


        	(libcity.model.traffic_demand_prediction.CCRNN.DCRNNDecoder 方法)


        	(libcity.model.traffic_demand_prediction.CCRNN.DCRNNEncoder 方法)


        	(libcity.model.traffic_demand_prediction.CCRNN.EvolutionCell 方法)


        	(libcity.model.traffic_demand_prediction.CCRNN.GraphConv 方法)


        	(libcity.model.traffic_demand_prediction.CCRNN.GraphConvMx 方法)


        	(libcity.model.traffic_demand_prediction.DMVSTNet.DMVSTNet 方法)


        	(libcity.model.traffic_demand_prediction.DMVSTNet.Line 方法)


        	(libcity.model.traffic_demand_prediction.DMVSTNet.SemanticView 方法)


        	(libcity.model.traffic_demand_prediction.DMVSTNet.SpatialViewConv 方法)


        	(libcity.model.traffic_demand_prediction.DMVSTNet.TemporalView 方法)


        	(libcity.model.traffic_demand_prediction.STG2Seq.Align 方法)


        	(libcity.model.traffic_demand_prediction.STG2Seq.AttentionC 方法)


        	(libcity.model.traffic_demand_prediction.STG2Seq.AttentionT 方法)


        	(libcity.model.traffic_demand_prediction.STG2Seq.ConvST 方法)


        	(libcity.model.traffic_demand_prediction.STG2Seq.STG2Seq 方法)


        	(libcity.model.traffic_flow_prediction.ACFM.ACFM 方法)


        	(libcity.model.traffic_flow_prediction.ACFM.ConcatConv 方法)


        	(libcity.model.traffic_flow_prediction.ACFM.ConvGate 方法)


        	(libcity.model.traffic_flow_prediction.ACFM.ConvGRUCell 方法)


        	(libcity.model.traffic_flow_prediction.ACFM.ConvLSTM 方法)


        	(libcity.model.traffic_flow_prediction.ACFM.ConvLSTMCell 方法)


        	(libcity.model.traffic_flow_prediction.ACFM.ExtNN 方法)


        	(libcity.model.traffic_flow_prediction.ACFM.ResNN 方法)


        	(libcity.model.traffic_flow_prediction.ACFM.ResUnit 方法)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ACFMCommon 方法)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ConcatConv 方法)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ConvGate 方法)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ConvGRUCell 方法)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ConvLSTM 方法)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ConvLSTMCell 方法)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ExtNN 方法)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ResNN 方法)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ResUnit 方法)


        	(libcity.model.traffic_flow_prediction.AGCRN.AGCRN 方法)


        	(libcity.model.traffic_flow_prediction.AGCRN.AGCRNCell 方法)


        	(libcity.model.traffic_flow_prediction.AGCRN.AVWDCRNN 方法)


        	(libcity.model.traffic_flow_prediction.AGCRN.AVWGCN 方法)


        	(libcity.model.traffic_flow_prediction.ASTGCN.ASTGCN 方法)


        	(libcity.model.traffic_flow_prediction.ASTGCN.ASTGCNBlock 方法)


        	(libcity.model.traffic_flow_prediction.ASTGCN.ASTGCNSubmodule 方法)


        	(libcity.model.traffic_flow_prediction.ASTGCN.ChebConvWithSAt 方法)


        	(libcity.model.traffic_flow_prediction.ASTGCN.FusionLayer 方法)


        	(libcity.model.traffic_flow_prediction.ASTGCN.SpatialAttentionLayer 方法)


        	(libcity.model.traffic_flow_prediction.ASTGCN.TemporalAttentionLayer 方法)


        	(libcity.model.traffic_flow_prediction.ASTGCNCommon.ASTGCNBlock 方法)


        	(libcity.model.traffic_flow_prediction.ASTGCNCommon.ASTGCNCommon 方法)


        	(libcity.model.traffic_flow_prediction.ASTGCNCommon.ASTGCNSubmodule 方法)


        	(libcity.model.traffic_flow_prediction.ASTGCNCommon.ChebConvWithSAt 方法)


        	(libcity.model.traffic_flow_prediction.ASTGCNCommon.SpatialAttentionLayer 方法)


        	(libcity.model.traffic_flow_prediction.ASTGCNCommon.TemporalAttentionLayer 方法)


        	(libcity.model.traffic_flow_prediction.CONVGCN.CONVGCN 方法)


        	(libcity.model.traffic_flow_prediction.CONVGCN.GCN 方法)


        	(libcity.model.traffic_flow_prediction.CONVGCN.GraphConvolution 方法)


        	(libcity.model.traffic_flow_prediction.CONVGCNCommon.CONVGCNCommon 方法)


        	(libcity.model.traffic_flow_prediction.CONVGCNCommon.GCN 方法)


        	(libcity.model.traffic_flow_prediction.CONVGCNCommon.GraphConvolution 方法)


        	(libcity.model.traffic_flow_prediction.CRANN.AttentionBlock 方法)


        	(libcity.model.traffic_flow_prediction.CRANN.AttentionCNN 方法)


        	(libcity.model.traffic_flow_prediction.CRANN.BahdanauDecoder 方法)


        	(libcity.model.traffic_flow_prediction.CRANN.ConvBlock 方法)


        	(libcity.model.traffic_flow_prediction.CRANN.CRANN 方法)


        	(libcity.model.traffic_flow_prediction.CRANN.EncoderLSTM 方法)


        	(libcity.model.traffic_flow_prediction.CRANN.MLP 方法)


        	(libcity.model.traffic_flow_prediction.DGCN.DGCN 方法)


        	(libcity.model.traffic_flow_prediction.DGCN.SATT_2 方法)


        	(libcity.model.traffic_flow_prediction.DGCN.SATT_3 方法)


        	(libcity.model.traffic_flow_prediction.DGCN.ST_BLOCK_2 方法)


        	(libcity.model.traffic_flow_prediction.DGCN.T_cheby_conv_ds 方法)


        	(libcity.model.traffic_flow_prediction.DGCN.TATT_1 方法)


        	(libcity.model.traffic_flow_prediction.DSAN.Convs 方法)


        	(libcity.model.traffic_flow_prediction.DSAN.DAE 方法)


        	(libcity.model.traffic_flow_prediction.DSAN.DecoderLayer 方法)


        	(libcity.model.traffic_flow_prediction.DSAN.DsanUse 方法)


        	(libcity.model.traffic_flow_prediction.DSAN.EncoderLayer 方法)


        	(libcity.model.traffic_flow_prediction.DSAN.MSA 方法)


        	(libcity.model.traffic_flow_prediction.DSAN.SAD 方法)


        	(libcity.model.traffic_flow_prediction.MSTGCN.ChebConv 方法)


        	(libcity.model.traffic_flow_prediction.MSTGCN.FusionLayer 方法)


        	(libcity.model.traffic_flow_prediction.MSTGCN.MSTGCN 方法)


        	(libcity.model.traffic_flow_prediction.MSTGCN.MSTGCNBlock 方法)


        	(libcity.model.traffic_flow_prediction.MSTGCN.MSTGCNSubmodule 方法)


        	(libcity.model.traffic_flow_prediction.MSTGCNCommon.ChebConv 方法)


        	(libcity.model.traffic_flow_prediction.MSTGCNCommon.MSTGCNBlock 方法)


        	(libcity.model.traffic_flow_prediction.MSTGCNCommon.MSTGCNCommon 方法)


        	(libcity.model.traffic_flow_prediction.MSTGCNCommon.MSTGCNSubmodule 方法)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnet.MultiSTGCnet 方法)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnet.SpatialBlock 方法)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnet.SpatialComponent 方法)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnet.TemporalBlock 方法)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnet.TemporalComponent 方法)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.MultiSTGCnetCommon 方法)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.SpatialBlock 方法)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.SpatialComponent 方法)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.TemporalBlock 方法)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.TemporalComponent 方法)


        	(libcity.model.traffic_flow_prediction.ResLSTM.Attention3dBlock 方法)


        	(libcity.model.traffic_flow_prediction.ResLSTM.ConvBlock 方法)


        	(libcity.model.traffic_flow_prediction.ResLSTM.ResLSTM 方法)


        	(libcity.model.traffic_flow_prediction.ResLSTM.Unit 方法)


        	(libcity.model.traffic_flow_prediction.STDN.CBAAttention 方法)


        	(libcity.model.traffic_flow_prediction.STDN.STDN 方法)


        	(libcity.model.traffic_flow_prediction.STNN.MLP 方法)


        	(libcity.model.traffic_flow_prediction.STNN.STNN 方法)


        	(libcity.model.traffic_flow_prediction.STResNet.BnReluConv 方法)


        	(libcity.model.traffic_flow_prediction.STResNet.ResidualUnit 方法)


        	(libcity.model.traffic_flow_prediction.STResNet.ResUnits 方法)


        	(libcity.model.traffic_flow_prediction.STResNet.STResNet 方法)


        	(libcity.model.traffic_flow_prediction.STResNet.TrainableEltwiseLayer 方法)


        	(libcity.model.traffic_flow_prediction.STResNetCommon.BnReluConv 方法)


        	(libcity.model.traffic_flow_prediction.STResNetCommon.ResidualUnit 方法)


        	(libcity.model.traffic_flow_prediction.STResNetCommon.ResUnits 方法)


        	(libcity.model.traffic_flow_prediction.STResNetCommon.STResNetCommon 方法)


        	(libcity.model.traffic_flow_prediction.STResNetCommon.TrainableEltwiseLayer 方法)


        	(libcity.model.traffic_flow_prediction.STSGCN.GcnOperation 方法)


        	(libcity.model.traffic_flow_prediction.STSGCN.OutputLayer 方法)


        	(libcity.model.traffic_flow_prediction.STSGCN.PositionEmbedding 方法)


        	(libcity.model.traffic_flow_prediction.STSGCN.STSGCL 方法)


        	(libcity.model.traffic_flow_prediction.STSGCN.Stsgcm 方法)


        	(libcity.model.traffic_flow_prediction.STSGCN.STSGCN 方法)


        	(libcity.model.traffic_flow_prediction.STSGCN.STSGCNLayerIndividual 方法)


        	(libcity.model.traffic_flow_prediction.STSGCN.STSGCNLayerSharing 方法)


        	(libcity.model.traffic_flow_prediction.ToGCN.Decoder 方法)


        	(libcity.model.traffic_flow_prediction.ToGCN.Encoder 方法)


        	(libcity.model.traffic_flow_prediction.ToGCN.GCN 方法)


        	(libcity.model.traffic_flow_prediction.ToGCN.GraphConvolution 方法)


        	(libcity.model.traffic_flow_prediction.ToGCN.ToGCN 方法)


        	(libcity.model.traffic_od_prediction.CSTN 方法)


        	(libcity.model.traffic_od_prediction.CSTN.CNN 方法)


        	(libcity.model.traffic_od_prediction.CSTN.ConvLSTM 方法)


        	(libcity.model.traffic_od_prediction.CSTN.ConvLSTMCell 方法)


        	(libcity.model.traffic_od_prediction.CSTN.CSTN 方法)


        	(libcity.model.traffic_od_prediction.CSTN.GCC 方法)


        	(libcity.model.traffic_od_prediction.CSTN.LSC 方法)


        	(libcity.model.traffic_od_prediction.CSTN.MLP 方法)


        	(libcity.model.traffic_od_prediction.CSTN.TEC 方法)


        	(libcity.model.traffic_od_prediction.GEML 方法)


        	(libcity.model.traffic_od_prediction.GEML.GCN 方法)


        	(libcity.model.traffic_od_prediction.GEML.GEML 方法)


        	(libcity.model.traffic_od_prediction.GEML.GraphConvolution 方法)


        	(libcity.model.traffic_od_prediction.GEML.MutiLearning 方法)


        	(libcity.model.traffic_od_prediction.GEML.SLSTM 方法)


        	(libcity.model.traffic_speed_prediction.ATDM.AgnosticConvBlock 方法)


        	(libcity.model.traffic_speed_prediction.ATDM.ATDM 方法)


        	(libcity.model.traffic_speed_prediction.ATDM.ConvRegBlock 方法)


        	(libcity.model.traffic_speed_prediction.ATDM.SANN 方法)


        	(libcity.model.traffic_speed_prediction.AutoEncoder.AutoEncoder 方法)


        	(libcity.model.traffic_speed_prediction.DCRNN.DCGRUCell 方法)


        	(libcity.model.traffic_speed_prediction.DCRNN.DCRNN 方法)


        	(libcity.model.traffic_speed_prediction.DCRNN.DecoderModel 方法)


        	(libcity.model.traffic_speed_prediction.DCRNN.EncoderModel 方法)


        	(libcity.model.traffic_speed_prediction.DCRNN.FC 方法)


        	(libcity.model.traffic_speed_prediction.DCRNN.GCONV 方法)


        	(libcity.model.traffic_speed_prediction.DKFN.DKFN 方法)


        	(libcity.model.traffic_speed_prediction.DKFN.FilterLinear 方法)


        	(libcity.model.traffic_speed_prediction.FNN.FNN 方法)


        	(libcity.model.traffic_speed_prediction.GMAN.FC 方法)


        	(libcity.model.traffic_speed_prediction.GMAN.GatedFusion 方法)


        	(libcity.model.traffic_speed_prediction.GMAN.GMAN 方法)


        	(libcity.model.traffic_speed_prediction.GMAN.SpatialAttention 方法)


        	(libcity.model.traffic_speed_prediction.GMAN.STAttBlock 方法)


        	(libcity.model.traffic_speed_prediction.GMAN.STEmbedding 方法)


        	(libcity.model.traffic_speed_prediction.GMAN.TemporalAttention 方法)


        	(libcity.model.traffic_speed_prediction.GMAN.TransformAttention 方法)


        	(libcity.model.traffic_speed_prediction.GTS.DCGRUCell 方法)


        	(libcity.model.traffic_speed_prediction.GTS.DecoderModel 方法)


        	(libcity.model.traffic_speed_prediction.GTS.EncoderModel 方法)


        	(libcity.model.traffic_speed_prediction.GTS.FC 方法)


        	(libcity.model.traffic_speed_prediction.GTS.GCONV 方法)


        	(libcity.model.traffic_speed_prediction.GTS.GTS 方法)


        	(libcity.model.traffic_speed_prediction.GWNET.GCN 方法)


        	(libcity.model.traffic_speed_prediction.GWNET.GWNET 方法)


        	(libcity.model.traffic_speed_prediction.GWNET.Linear 方法)


        	(libcity.model.traffic_speed_prediction.GWNET.NConv 方法)


        	(libcity.model.traffic_speed_prediction.HGCN.gate 方法)


        	(libcity.model.traffic_speed_prediction.HGCN.GCNPool 方法)


        	(libcity.model.traffic_speed_prediction.HGCN.HGCN 方法)


        	(libcity.model.traffic_speed_prediction.HGCN.linear_time 方法)


        	(libcity.model.traffic_speed_prediction.HGCN.multi_gcn_time 方法)


        	(libcity.model.traffic_speed_prediction.HGCN.nconv 方法)


        	(libcity.model.traffic_speed_prediction.HGCN.TATT_1 方法)


        	(libcity.model.traffic_speed_prediction.HGCN.Transmit 方法)


        	(libcity.model.traffic_speed_prediction.MTGNN.Dilated1D 方法)


        	(libcity.model.traffic_speed_prediction.MTGNN.DilatedInception 方法)


        	(libcity.model.traffic_speed_prediction.MTGNN.DyMixprop 方法)


        	(libcity.model.traffic_speed_prediction.MTGNN.DyNconv 方法)


        	(libcity.model.traffic_speed_prediction.MTGNN.GraphConstructor 方法)


        	(libcity.model.traffic_speed_prediction.MTGNN.GraphDirected 方法)


        	(libcity.model.traffic_speed_prediction.MTGNN.GraphGlobal 方法)


        	(libcity.model.traffic_speed_prediction.MTGNN.GraphUndirected 方法)


        	(libcity.model.traffic_speed_prediction.MTGNN.LayerNorm 方法)


        	(libcity.model.traffic_speed_prediction.MTGNN.Linear 方法)


        	(libcity.model.traffic_speed_prediction.MTGNN.MixProp 方法)


        	(libcity.model.traffic_speed_prediction.MTGNN.MTGNN 方法)


        	(libcity.model.traffic_speed_prediction.MTGNN.NConv 方法)


        	(libcity.model.traffic_speed_prediction.MTGNN.Prop 方法)


        	(libcity.model.traffic_speed_prediction.RNN.RNN 方法)


        	(libcity.model.traffic_speed_prediction.Seq2Seq.Decoder 方法)


        	(libcity.model.traffic_speed_prediction.Seq2Seq.Encoder 方法)


        	(libcity.model.traffic_speed_prediction.Seq2Seq.Seq2Seq 方法)


        	(libcity.model.traffic_speed_prediction.STAGGCN.Chomp1d 方法)


        	(libcity.model.traffic_speed_prediction.STAGGCN.GATConv 方法)


        	(libcity.model.traffic_speed_prediction.STAGGCN.LearnedGCN 方法)


        	(libcity.model.traffic_speed_prediction.STAGGCN.STAGGCN 方法)


        	(libcity.model.traffic_speed_prediction.STAGGCN.STAGGCNModel 方法)


        	(libcity.model.traffic_speed_prediction.STAGGCN.STCell 方法)


        	(libcity.model.traffic_speed_prediction.STAGGCN.TemporalBlock 方法)


        	(libcity.model.traffic_speed_prediction.STAGGCN.TemporalConvNet 方法)


        	(libcity.model.traffic_speed_prediction.STGCN.Align 方法)


        	(libcity.model.traffic_speed_prediction.STGCN.FullyConvLayer 方法)


        	(libcity.model.traffic_speed_prediction.STGCN.OutputLayer 方法)


        	(libcity.model.traffic_speed_prediction.STGCN.SpatioConvLayer 方法)


        	(libcity.model.traffic_speed_prediction.STGCN.STConvBlock 方法)


        	(libcity.model.traffic_speed_prediction.STGCN.STGCN 方法)


        	(libcity.model.traffic_speed_prediction.STGCN.TemporalConvLayer 方法)


        	(libcity.model.traffic_speed_prediction.STMGAT.STMGAT 方法)


        	(libcity.model.traffic_speed_prediction.STTN.Encoder 方法)


        	(libcity.model.traffic_speed_prediction.STTN.GCN 方法)


        	(libcity.model.traffic_speed_prediction.STTN.GraphConvolution 方法)


        	(libcity.model.traffic_speed_prediction.STTN.SSelfAttention 方法)


        	(libcity.model.traffic_speed_prediction.STTN.STransformer 方法)


        	(libcity.model.traffic_speed_prediction.STTN.STTN 方法)


        	(libcity.model.traffic_speed_prediction.STTN.STTransformerBlock 方法)


        	(libcity.model.traffic_speed_prediction.STTN.Transformer 方法)


        	(libcity.model.traffic_speed_prediction.STTN.TSelfAttention 方法)


        	(libcity.model.traffic_speed_prediction.STTN.TTransformer 方法)


        	(libcity.model.traffic_speed_prediction.TemplateTSP.TemplateTSP 方法)


        	(libcity.model.traffic_speed_prediction.TGCLSTM.FilterLinear 方法)


        	(libcity.model.traffic_speed_prediction.TGCLSTM.TGCLSTM 方法)


        	(libcity.model.traffic_speed_prediction.TGCN.TGCN 方法)


        	(libcity.model.traffic_speed_prediction.TGCN.TGCNCell 方法)


        	(libcity.model.trajectory_loc_prediction.ATSTLSTM.ATSTLSTM 方法)


        	(libcity.model.trajectory_loc_prediction.ATSTLSTM.Attn 方法)


        	(libcity.model.trajectory_loc_prediction.CARA.CARA 方法)


        	(libcity.model.trajectory_loc_prediction.CARA.CARA1 方法)


        	(libcity.model.trajectory_loc_prediction.CARA.Recommender 方法)


        	(libcity.model.trajectory_loc_prediction.DeepMove.Attn 方法)


        	(libcity.model.trajectory_loc_prediction.DeepMove.DeepMove 方法)


        	(libcity.model.trajectory_loc_prediction.FPMC.FPMC 方法)


        	(libcity.model.trajectory_loc_prediction.GeoSAN.Embedding 方法)


        	(libcity.model.trajectory_loc_prediction.GeoSAN.GeoSAN 方法)


        	(libcity.model.trajectory_loc_prediction.GeoSAN.PositionalEmbedding 方法)


        	(libcity.model.trajectory_loc_prediction.GeoSAN.PositionalEncoding 方法)


        	(libcity.model.trajectory_loc_prediction.HSTLSTM.HSTLSTM 方法)


        	(libcity.model.trajectory_loc_prediction.HSTLSTM.STLSTM 方法)


        	(libcity.model.trajectory_loc_prediction.HSTLSTM.STLSTMCell 方法)


        	(libcity.model.trajectory_loc_prediction.LSTPM.LSTPM 方法)


        	(libcity.model.trajectory_loc_prediction.RNN.RNN 方法)


        	(libcity.model.trajectory_loc_prediction.SERM.EmbeddingMatrix 方法)


        	(libcity.model.trajectory_loc_prediction.SERM.SERM 方法)


        	(libcity.model.trajectory_loc_prediction.STAN.Attn 方法)


        	(libcity.model.trajectory_loc_prediction.STAN.Embed 方法)


        	(libcity.model.trajectory_loc_prediction.STAN.MultiEmbed 方法)


        	(libcity.model.trajectory_loc_prediction.STAN.SelfAttn 方法)


        	(libcity.model.trajectory_loc_prediction.STAN.STAN 方法)


        	(libcity.model.trajectory_loc_prediction.STRNN.STRNN 方法)


      


  

  	
      	fourth_pro() (libcity.model.traffic_flow_prediction.ResLSTM.ResLSTM 方法)


      	FPMC (libcity.model.trajectory_loc_prediction.FPMC 中的类)


      	from_numpy() (在 libcity.model.road_representation.DeepWalk 模块中)


      	fulla() (libcity.model.traffic_speed_prediction.MTGNN.GraphConstructor 方法)


      	FullyConvLayer (libcity.model.traffic_speed_prediction.STGCN 中的类)


      	FusionLayer (libcity.model.traffic_flow_prediction.ASTGCN 中的类)

      
        	(libcity.model.traffic_flow_prediction.MSTGCN 中的类)


      


  





G


  	
      	GAT (libcity.model.road_representation 中的类)

      
        	(libcity.model.road_representation.GAT 中的类)


      


      	GATConv (libcity.model.traffic_speed_prediction.STAGGCN 中的类)


      	gate (libcity.model.traffic_speed_prediction.HGCN 中的类)


      	GatedFusion (libcity.model.traffic_speed_prediction.GMAN 中的类)


      	GATLayer (libcity.model.road_representation.GAT 中的类)


      	GATLayerImp1 (libcity.model.road_representation.GAT 中的类)


      	GATLayerImp2 (libcity.model.road_representation.GAT 中的类)


      	GATLayerImp3 (libcity.model.road_representation.GAT 中的类)


      	GCC (libcity.model.traffic_od_prediction.CSTN 中的类)


      	GCN (libcity.model.traffic_flow_prediction.CONVGCN 中的类)

      
        	(libcity.model.traffic_flow_prediction.CONVGCNCommon 中的类)


        	(libcity.model.traffic_flow_prediction.ToGCN 中的类)


        	(libcity.model.traffic_od_prediction.GEML 中的类)


        	(libcity.model.traffic_speed_prediction.GWNET 中的类)


        	(libcity.model.traffic_speed_prediction.STTN 中的类)


      


      	GCNLayer (libcity.model.traffic_accident_prediction.GSNet 中的类)


      	GcnOperation (libcity.model.traffic_flow_prediction.STSGCN 中的类)


      	GCNPool (libcity.model.traffic_speed_prediction.HGCN 中的类)


      	GCONV (libcity.model.traffic_speed_prediction.DCRNN 中的类)

      
        	(libcity.model.traffic_speed_prediction.GTS 中的类)


      


      	GEML (libcity.model.traffic_od_prediction 中的类)

      
        	(libcity.model.traffic_od_prediction.GEML 中的类)


      


      	gen_data_feature() (libcity.data.dataset.eta_encoder.abstract_eta_encoder.AbstractETAEncoder 方法)

      
        	(libcity.data.dataset.eta_encoder.deeptte_encoder.DeeptteEncoder 方法)


        	(libcity.data.dataset.eta_encoder.DeeptteEncoder 方法)


        	(libcity.data.dataset.eta_encoder.ttpnet_encoder.TtpnetEncoder 方法)


        	(libcity.data.dataset.eta_encoder.TtpnetEncoder 方法)


        	(libcity.data.dataset.trajectory_encoder.atstlstm_encoder.AtstlstmEncoder 方法)


        	(libcity.data.dataset.trajectory_encoder.cara_encoder.CARATrajectoryEncoder 方法)


        	(libcity.data.dataset.trajectory_encoder.hstlstm_encoder.HstlstmEncoder 方法)


        	(libcity.data.dataset.trajectory_encoder.lstpm_encoder.LstpmEncoder 方法)


        	(libcity.data.dataset.trajectory_encoder.serm_encoder.SermEncoder 方法)


        	(libcity.data.dataset.trajectory_encoder.stan_encoder.StanEncoder 方法)


        	(libcity.data.dataset.trajectory_encoder.standard_trajectory_encoder.StandardTrajectoryEncoder 方法)


        	(libcity.data.dataset.trajectory_encoder.strnn_encoder.StrnnEncoder 方法)


      


      	gen_scalar_data_feature() (libcity.data.dataset.eta_encoder.deeptte_encoder.DeeptteEncoder 方法)

      
        	(libcity.data.dataset.eta_encoder.DeeptteEncoder 方法)


        	(libcity.data.dataset.eta_encoder.ttpnet_encoder.TtpnetEncoder 方法)


        	(libcity.data.dataset.eta_encoder.TtpnetEncoder 方法)


      


      	generate_dataloader() (在 libcity.data.utils 模块中)


      	generate_dataloader_pad() (在 libcity.data.utils 模块中)


      	generate_geo_adj() (在 libcity.model.traffic_od_prediction.GEML 模块中)


      	generate_semantic_adj() (在 libcity.model.traffic_od_prediction.GEML 模块中)


      	generate_x() (libcity.model.traffic_flow_prediction.DSAN.DSAN 方法)


      	geo_distance() (在 libcity.data.dataset.eta_encoder.deeptte_encoder 模块中)

      
        	(在 libcity.data.dataset.eta_encoder.ttpnet_encoder 模块中)


      


      	GeoConv (libcity.model.eta.DeepTTE 中的类)


      	geodistance() (在 libcity.data.dataset.trajectory_encoder.lstpm_encoder 模块中)


      	GeomGCN (libcity.model.road_representation 中的类)

      
        	(libcity.model.road_representation.GeomGCN 中的类)


      


      	GeomGCNNet (libcity.model.road_representation.GeomGCN 中的类)


      	GeomGCNSingleChannel (libcity.model.road_representation.GeomGCN 中的类)


      	GeoSAN (libcity.model.trajectory_loc_prediction.GeoSAN 中的类)


      	GeoSANDataset (libcity.data.dataset.dataset_subclass 中的类)

      
        	(libcity.data.dataset.dataset_subclass.geosan_dataset 中的类)


      


      	GeoSANEvaluator (libcity.evaluator.geosan_evaluator 中的类)


      	get() (libcity.config.config_parser.ConfigParser 方法)


      	get_alias_edge() (libcity.data.dataset.dataset_subclass.gman_dataset.Graph 方法)

      
        	(libcity.model.road_representation.Node2Vec.Graph 方法)


      


      	get_angles() (在 libcity.model.traffic_flow_prediction.DSAN 模块中)


      	get_cheb_polynomial() (在 libcity.model.utils 模块中)


      	get_cluster() (libcity.data.dataset.dataset_subclass.hgcn_dataset.HGCNDataset 方法)

      
        	(libcity.data.dataset.dataset_subclass.HGCNDataset 方法)


      


      	get_data() (libcity.data.dataset.abstract_dataset.AbstractDataset 方法)

      
        	(libcity.data.dataset.dataset_subclass.chebconv_dataset.ChebConvDataset 方法)


        	(libcity.data.dataset.dataset_subclass.ChebConvDataset 方法)


        	(libcity.data.dataset.dataset_subclass.crann_dataset.CRANNDataset 方法)


        	(libcity.data.dataset.dataset_subclass.CRANNDataset 方法)


        	(libcity.data.dataset.dataset_subclass.cstn_dataset.CSTNDataset 方法)


        	(libcity.data.dataset.dataset_subclass.CSTNDataset 方法)


        	(libcity.data.dataset.dataset_subclass.geosan_dataset.GeoSANDataset 方法)


        	(libcity.data.dataset.dataset_subclass.GeoSANDataset 方法)


        	(libcity.data.dataset.dataset_subclass.line_dataset.LINEDataset 方法)


        	(libcity.data.dataset.dataset_subclass.LINEDataset 方法)


        	(libcity.data.dataset.dataset_subclass.pbs_trajectory_dataset.PBSTrajectoryDataset 方法)


        	(libcity.data.dataset.dataset_subclass.PBSTrajectoryDataset 方法)


        	(libcity.data.dataset.dataset_subclass.stdn_dataset.STDNDataset 方法)


        	(libcity.data.dataset.dataset_subclass.STDNDataset 方法)


        	(libcity.data.dataset.eta_dataset.ETADataset 方法)


        	(libcity.data.dataset.map_matching_dataset.MapMatchingDataset 方法)


        	(libcity.data.dataset.roadnetwork_dataset.RoadNetWorkDataset 方法)


        	(libcity.data.dataset.traffic_state_cpt_dataset.TrafficStateCPTDataset 方法)


        	(libcity.data.dataset.traffic_state_datatset.TrafficStateDataset 方法)


        	(libcity.data.dataset.trajectory_dataset.TrajectoryDataset 方法)


      


      	get_data_feature() (libcity.data.dataset.abstract_dataset.AbstractDataset 方法)

      
        	(libcity.data.dataset.dataset_subclass.acfm_dataset.ACFMDataset 方法)


        	(libcity.data.dataset.dataset_subclass.ACFMDataset 方法)


        	(libcity.data.dataset.dataset_subclass.astgcn_dataset.ASTGCNDataset 方法)


        	(libcity.data.dataset.dataset_subclass.ASTGCNDataset 方法)


        	(libcity.data.dataset.dataset_subclass.chebconv_dataset.ChebConvDataset 方法)


        	(libcity.data.dataset.dataset_subclass.ChebConvDataset 方法)


        	(libcity.data.dataset.dataset_subclass.cstn_dataset.CSTNDataset 方法)


        	(libcity.data.dataset.dataset_subclass.CSTNDataset 方法)


        	(libcity.data.dataset.dataset_subclass.dmvstnet_dataset.DMVSTNetDataset 方法)


        	(libcity.data.dataset.dataset_subclass.DMVSTNetDataset 方法)


        	(libcity.data.dataset.dataset_subclass.geosan_dataset.GeoSANDataset 方法)


        	(libcity.data.dataset.dataset_subclass.GeoSANDataset 方法)


        	(libcity.data.dataset.dataset_subclass.gman_dataset.GMANDataset 方法)


        	(libcity.data.dataset.dataset_subclass.GMANDataset 方法)


        	(libcity.data.dataset.dataset_subclass.gsnet_dataset.GSNetDataset 方法)


        	(libcity.data.dataset.dataset_subclass.GSNetDataset 方法)


        	(libcity.data.dataset.dataset_subclass.gts_dataset.GTSDataset 方法)


        	(libcity.data.dataset.dataset_subclass.GTSDataset 方法)


        	(libcity.data.dataset.dataset_subclass.hgcn_dataset.HGCNDataset 方法)


        	(libcity.data.dataset.dataset_subclass.HGCNDataset 方法)


        	(libcity.data.dataset.dataset_subclass.line_dataset.LINEDataset 方法)


        	(libcity.data.dataset.dataset_subclass.LINEDataset 方法)


        	(libcity.data.dataset.dataset_subclass.multi_stgcnet_dataset.MultiSTGCnetDataset 方法)


        	(libcity.data.dataset.dataset_subclass.MultiSTGCnetDataset 方法)


        	(libcity.data.dataset.dataset_subclass.pbs_trajectory_dataset.PBSTrajectoryDataset 方法)


        	(libcity.data.dataset.dataset_subclass.PBSTrajectoryDataset 方法)


        	(libcity.data.dataset.dataset_subclass.staggcn_dataset.STAGGCNDataset 方法)


        	(libcity.data.dataset.dataset_subclass.STAGGCNDataset 方法)


        	(libcity.data.dataset.dataset_subclass.stdn_dataset.STDNDataset 方法)


        	(libcity.data.dataset.dataset_subclass.STDNDataset 方法)


        	(libcity.data.dataset.dataset_subclass.stresnet_dataset.STResNetDataset 方法)


        	(libcity.data.dataset.dataset_subclass.STResNetDataset 方法)


        	(libcity.data.dataset.dataset_subclass.tgclstm_dataset.TGCLSTMDataset 方法)


        	(libcity.data.dataset.dataset_subclass.TGCLSTMDataset 方法)


        	(libcity.data.dataset.eta_dataset.ETADataset 方法)


        	(libcity.data.dataset.map_matching_dataset.MapMatchingDataset 方法)


        	(libcity.data.dataset.roadnetwork_dataset.RoadNetWorkDataset 方法)


        	(libcity.data.dataset.traffic_state_cpt_dataset.TrafficStateCPTDataset 方法)


        	(libcity.data.dataset.traffic_state_datatset.TrafficStateDataset 方法)


        	(libcity.data.dataset.traffic_state_grid_dataset.TrafficStateGridDataset 方法)


        	(libcity.data.dataset.traffic_state_grid_od_dataset.TrafficStateGridOdDataset 方法)


        	(libcity.data.dataset.traffic_state_od_dataset.TrafficStateOdDataset 方法)


        	(libcity.data.dataset.traffic_state_point_dataset.TrafficStatePointDataset 方法)


        	(libcity.data.dataset.trajectory_dataset.TrajectoryDataset 方法)


      


  

  	
      	get_dataset() (在 libcity.data.utils 模块中)


      	get_distance() (libcity.model.trajectory_loc_prediction.CARA.CARA 方法)


      	get_dtw_edge_index() (libcity.data.dataset.dataset_subclass.staggcn_dataset.STAGGCNDataset 方法)

      
        	(libcity.data.dataset.dataset_subclass.STAGGCNDataset 方法)


      


      	get_dtw_grpah() (libcity.data.dataset.dataset_subclass.dmvstnet_dataset.DMVSTNetDataset 方法)

      
        	(libcity.data.dataset.dataset_subclass.DMVSTNetDataset 方法)


      


      	get_edge_index() (libcity.data.dataset.dataset_subclass.staggcn_dataset.STAGGCNDataset 方法)

      
        	(libcity.data.dataset.dataset_subclass.STAGGCNDataset 方法)


      


      	get_embeddings() (libcity.model.road_representation.LINE.LINE_FIRST 方法)

      
        	(libcity.model.road_representation.LINE.LINE_SECOND 方法)


        	(libcity.model.traffic_demand_prediction.DMVSTNet.Line 方法)


      


      	get_encoder() (libcity.data.dataset.dataset_subclass.pbs_trajectory_dataset.PBSTrajectoryDataset 方法)

      
        	(libcity.data.dataset.dataset_subclass.PBSTrajectoryDataset 方法)


        	(libcity.data.dataset.trajectory_dataset.TrajectoryDataset 方法)


      


      	get_evaluator() (在 libcity.utils.utils 模块中)


      	get_executor() (在 libcity.utils.utils 模块中)


      	get_input() (libcity.model.road_representation.GeomGCN 方法)

      
        	(libcity.model.road_representation.GeomGCN.GeomGCN 方法)


      


      	get_input_cluster() (libcity.model.traffic_speed_prediction.HGCN.HGCN 方法)


      	get_knn() (libcity.data.dataset.dataset_subclass.geosan_dataset.LocQuerySystem 方法)


      	get_layer_type() (在 libcity.model.road_representation.GAT 模块中)


      	get_local_seq() (在 libcity.model.eta.DeepTTE 模块中)


      	get_local_time() (在 libcity.utils.utils 模块中)


      	get_logger() (在 libcity.utils.utils 模块中)


      	get_model() (在 libcity.utils.utils 模块中)


      	get_neg_checkins() (libcity.model.trajectory_loc_prediction.CARA.CARA 方法)


      	get_node_subgraphs() (libcity.model.road_representation.GeomGCN.GeomGCNSingleChannel 方法)


      	get_origin_len() (libcity.data.batch.BatchPAD 方法)


      	get_pos_distance() (libcity.model.trajectory_loc_prediction.CARA.CARA 方法)


      	get_pos_distance2() (libcity.model.trajectory_loc_prediction.CARA.CARA 方法)


      	get_radius() (libcity.data.dataset.dataset_subclass.geosan_dataset.LocQuerySystem 方法)


      	get_relations() (libcity.model.traffic_flow_prediction.STNN.STNN 方法)


      	get_spatial_matrix() (在 libcity.model.traffic_flow_prediction.MultiSTGCnet 模块中)

      
        	(在 libcity.model.traffic_flow_prediction.MultiSTGCnetCommon 模块中)


      


      	get_subgraphs() (libcity.model.road_representation.GeomGCN.GeomGCNSingleChannel 方法)


      	get_supports_matrix() (在 libcity.model.utils 模块中)


      	get_text_from_point() (libcity.data.dataset.trajectory_encoder.serm_encoder.SermEncoder 方法)


      	get_time_interval() (libcity.model.trajectory_loc_prediction.CARA.CARA 方法)


      	get_time_interval2() (libcity.model.trajectory_loc_prediction.CARA.CARA 方法)


      	get_visited_locs() (libcity.data.dataset.dataset_subclass.geosan_dataset.GeoSANDataset 方法)

      
        	(libcity.data.dataset.dataset_subclass.GeoSANDataset 方法)


      


      	GMAN (libcity.model.traffic_speed_prediction.GMAN 中的类)


      	GMANDataset (libcity.data.dataset.dataset_subclass 中的类)

      
        	(libcity.data.dataset.dataset_subclass.gman_dataset 中的类)


      


      	Graph (libcity.data.dataset.dataset_subclass.gman_dataset 中的类)

      
        	(libcity.model.road_representation.DeepWalk 中的类)


        	(libcity.model.road_representation.Node2Vec 中的类)


      


      	graph_conv() (libcity.model.traffic_demand_prediction.STG2Seq.ConvST 方法)


      	graph_preprocess() (在 libcity.model.traffic_demand_prediction.CCRNN 模块中)


      	GraphConstructor (libcity.model.traffic_speed_prediction.MTGNN 中的类)


      	GraphConv (libcity.model.traffic_demand_prediction.CCRNN 中的类)


      	GraphConvMx (libcity.model.traffic_demand_prediction.CCRNN 中的类)


      	GraphConvolution (libcity.model.traffic_flow_prediction.CONVGCN 中的类)

      
        	(libcity.model.traffic_flow_prediction.CONVGCNCommon 中的类)


        	(libcity.model.traffic_flow_prediction.ToGCN 中的类)


        	(libcity.model.traffic_od_prediction.GEML 中的类)


        	(libcity.model.traffic_speed_prediction.STTN 中的类)


      


      	GraphDirected (libcity.model.traffic_speed_prediction.MTGNN 中的类)


      	GraphGlobal (libcity.model.traffic_speed_prediction.MTGNN 中的类)


      	GraphUndirected (libcity.model.traffic_speed_prediction.MTGNN 中的类)


      	GSNet (libcity.model.traffic_accident_prediction 中的类)

      
        	(libcity.model.traffic_accident_prediction.GSNet 中的类)


      


      	GSNetDataset (libcity.data.dataset.dataset_subclass 中的类)

      
        	(libcity.data.dataset.dataset_subclass.gsnet_dataset 中的类)


      


      	GTS (libcity.model.traffic_speed_prediction.GTS 中的类)


      	GTSDataset (libcity.data.dataset.dataset_subclass 中的类)

      
        	(libcity.data.dataset.dataset_subclass.gts_dataset 中的类)


      


      	gumbel_softmax() (在 libcity.model.traffic_speed_prediction.GTS 模块中)


      	gumbel_softmax_sample() (在 libcity.model.traffic_speed_prediction.GTS 模块中)


      	GWNET (libcity.model.traffic_speed_prediction.GWNET 中的类)


  





H


  	
      	hard_sigmoid() (libcity.model.trajectory_loc_prediction.CARA.CARA1 方法)


      	has_edge() (libcity.model.road_representation.DeepWalk.Graph 方法)


      	haversine() (在 libcity.data.dataset.trajectory_encoder.stan_encoder 模块中)

      
        	(在 libcity.utils.GPS_utils 模块中)


      


      	head_dim (libcity.model.road_representation.GAT.GATLayer 属性)

      
        	(libcity.model.road_representation.GAT.GATLayerImp3 属性)


      


      	HGCN (libcity.model.traffic_speed_prediction.HGCN 中的类)


  

  	
      	HGCNDataset (libcity.data.dataset.dataset_subclass 中的类)

      
        	(libcity.data.dataset.dataset_subclass.hgcn_dataset 中的类)


      


      	HMMM (libcity.model.map_matching 中的类)

      
        	(libcity.model.map_matching.HMMM 中的类)


      


      	HSTLSTM (libcity.model.trajectory_loc_prediction.HSTLSTM 中的类)


      	HstlstmEncoder (libcity.data.dataset.trajectory_encoder.hstlstm_encoder 中的类)


      	huber_loss() (在 libcity.model.loss 模块中)


  





I


  	
      	identity_loss() (在 libcity.model.trajectory_loc_prediction.CARA 模块中)


      	IMP1 (libcity.model.road_representation.GAT.LayerType 属性)


      	IMP2 (libcity.model.road_representation.GAT.LayerType 属性)


      	IMP3 (libcity.model.road_representation.GAT.LayerType 属性)


      	init_bearing() (在 libcity.utils.GPS_utils 模块中)


      	init_hidden() (libcity.model.traffic_flow_prediction.AGCRN.AVWDCRNN 方法)

      
        	(libcity.model.traffic_flow_prediction.CRANN.EncoderLSTM 方法)


        	(libcity.model.traffic_flow_prediction.ToGCN.Decoder 方法)


        	(libcity.model.traffic_flow_prediction.ToGCN.Encoder 方法)


        	(libcity.model.traffic_od_prediction.CSTN.ConvLSTMCell 方法)


        	(libcity.model.traffic_speed_prediction.TGCLSTM.TGCLSTM 方法)


      


      	init_hidden_state() (libcity.model.traffic_flow_prediction.AGCRN.AGCRNCell 方法)


      	init_parameters() (libcity.model.traffic_flow_prediction.ToGCN.GraphConvolution 方法)


      	init_params() (libcity.model.road_representation.GAT.GATLayer 方法)

      
        	(libcity.model.traffic_speed_prediction.TGCN.TGCNCell 方法)


      


  

  	
      	init_weight() (libcity.model.trajectory_loc_prediction.SERM.EmbeddingMatrix 方法)


      	init_weights() (libcity.model.traffic_speed_prediction.STAGGCN.GATConv 方法)

      
        	(libcity.model.traffic_speed_prediction.STAGGCN.TemporalBlock 方法)


        	(libcity.model.trajectory_loc_prediction.DeepMove.DeepMove 方法)


        	(libcity.model.trajectory_loc_prediction.LSTPM.LSTPM 方法)


        	(libcity.model.trajectory_loc_prediction.RNN.RNN 方法)


      


      	initHidden() (libcity.model.traffic_speed_prediction.DKFN.DKFN 方法)


      	inverse_transform() (libcity.utils.normalization.LogScaler 方法)

      
        	(libcity.utils.normalization.MinMax01Scaler 方法)


        	(libcity.utils.normalization.MinMax11Scaler 方法)


        	(libcity.utils.normalization.NoneScaler 方法)


        	(libcity.utils.normalization.NormalScaler 方法)


        	(libcity.utils.normalization.Scaler 方法)


        	(libcity.utils.normalization.StandardScaler 方法)


      


      	IVMM (libcity.model.map_matching 中的类)

      
        	(libcity.model.map_matching.IVMM 中的类)


      


  





K


  	
      	KNNSampler (libcity.data.dataset.dataset_subclass.geosan_dataset 中的类)


  





L


  	
      	LadderSampler (libcity.data.dataset.dataset_subclass.geosan_dataset 中的类)


      	latlon2pxy() (在 libcity.data.dataset.dataset_subclass.geosan_dataset 模块中)


      	latlon2quadkey() (在 libcity.data.dataset.dataset_subclass.geosan_dataset 模块中)


      	LayerNorm (libcity.model.traffic_speed_prediction.MTGNN 中的类)


      	LayerType (libcity.model.road_representation.GAT 中的类)


      	learn_embeddings() (在 libcity.data.dataset.dataset_subclass.gman_dataset 模块中)

      
        	(在 libcity.model.road_representation.DeepWalk 模块中)


        	(在 libcity.model.road_representation.Node2Vec 模块中)


      


      	LearnedGCN (libcity.model.traffic_speed_prediction.STAGGCN 中的类)


      	
    libcity.config.config_parser

      
        	模块


      


      	
    libcity.data.batch

      
        	模块


      


      	
    libcity.data.dataset.abstract_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.acfm_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.astgcn_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.ccrnn_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.chebconv_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.convgcn_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.crann_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.cstn_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.dmvstnet_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.geosan_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.gman_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.gsnet_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.gts_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.hgcn_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.line_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.multi_stgcnet_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.pbs_trajectory_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.reslstm_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.staggcn_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.stdn_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.stg2seq_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.stresnet_dataset

      
        	模块


      


      	
    libcity.data.dataset.dataset_subclass.tgclstm_dataset

      
        	模块


      


      	
    libcity.data.dataset.eta_dataset

      
        	模块


      


      	
    libcity.data.dataset.eta_encoder

      
        	模块


      


      	
    libcity.data.dataset.eta_encoder.abstract_eta_encoder

      
        	模块


      


      	
    libcity.data.dataset.eta_encoder.deeptte_encoder

      
        	模块


      


      	
    libcity.data.dataset.eta_encoder.ttpnet_encoder

      
        	模块


      


      	
    libcity.data.dataset.map_matching_dataset

      
        	模块


      


      	
    libcity.data.dataset.roadnetwork_dataset

      
        	模块


      


      	
    libcity.data.dataset.traffic_state_cpt_dataset

      
        	模块


      


      	
    libcity.data.dataset.traffic_state_datatset

      
        	模块


      


      	
    libcity.data.dataset.traffic_state_grid_dataset

      
        	模块


      


      	
    libcity.data.dataset.traffic_state_grid_od_dataset

      
        	模块


      


      	
    libcity.data.dataset.traffic_state_od_dataset

      
        	模块


      


      	
    libcity.data.dataset.traffic_state_point_dataset

      
        	模块


      


      	
    libcity.data.dataset.trajectory_dataset

      
        	模块


      


      	
    libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder

      
        	模块


      


      	
    libcity.data.dataset.trajectory_encoder.atstlstm_encoder

      
        	模块


      


      	
    libcity.data.dataset.trajectory_encoder.cara_encoder

      
        	模块


      


      	
    libcity.data.dataset.trajectory_encoder.hstlstm_encoder

      
        	模块


      


      	
    libcity.data.dataset.trajectory_encoder.lstpm_encoder

      
        	模块


      


      	
    libcity.data.dataset.trajectory_encoder.serm_encoder

      
        	模块


      


      	
    libcity.data.dataset.trajectory_encoder.stan_encoder

      
        	模块


      


      	
    libcity.data.dataset.trajectory_encoder.standard_trajectory_encoder

      
        	模块


      


      	
    libcity.data.dataset.trajectory_encoder.strnn_encoder

      
        	模块


      


      	
    libcity.data.list_dataset

      
        	模块


      


      	
    libcity.data.utils

      
        	模块


      


      	
    libcity.evaluator.abstract_evaluator

      
        	模块


      


      	
    libcity.evaluator.cara_loc_pred_evaluator

      
        	模块


      


      	
    libcity.evaluator.eta_evaluator

      
        	模块


      


      	
    libcity.evaluator.eval_funcs

      
        	模块


      


      	
    libcity.evaluator.geosan_evaluator

      
        	模块


      


      	
    libcity.evaluator.map_matching_evaluator

      
        	模块


      


      	
    libcity.evaluator.road_representation_evaluator

      
        	模块


      


      	
    libcity.evaluator.traffic_accident_evaluator

      
        	模块


      


      	
    libcity.evaluator.traffic_state_evaluator

      
        	模块


      


      	
    libcity.evaluator.traj_loc_pred_evaluator

      
        	模块


      


      	
    libcity.evaluator.utils

      
        	模块


      


      	
    libcity.model.abstract_model

      
        	模块


      


      	
    libcity.model.abstract_traffic_state_model

      
        	模块


      


      	
    libcity.model.abstract_traffic_tradition_model

      
        	模块


      


      	
    libcity.model.eta

      
        	模块


      


      	
    libcity.model.eta.DeepTTE

      
        	模块


      


      	
    libcity.model.eta.TTPNet

      
        	模块


      


      	
    libcity.model.loss

      
        	模块


      


      	
    libcity.model.map_matching

      
        	模块


      


      	
    libcity.model.map_matching.HMMM

      
        	模块


      


      	
    libcity.model.map_matching.IVMM

      
        	模块


      


      	
    libcity.model.map_matching.STMatching

      
        	模块


      


      	
    libcity.model.road_representation

      
        	模块


      


      	
    libcity.model.road_representation.ChebConv

      
        	模块


      


      	
    libcity.model.road_representation.DeepWalk

      
        	模块


      


      	
    libcity.model.road_representation.GAT

      
        	模块


      


  

  	
      	
    libcity.model.road_representation.GeomGCN

      
        	模块


      


      	
    libcity.model.road_representation.LINE

      
        	模块


      


      	
    libcity.model.road_representation.Node2Vec

      
        	模块


      


      	
    libcity.model.traffic_accident_prediction

      
        	模块


      


      	
    libcity.model.traffic_accident_prediction.GSNet

      
        	模块


      


      	
    libcity.model.traffic_demand_prediction.CCRNN

      
        	模块


      


      	
    libcity.model.traffic_demand_prediction.DMVSTNet

      
        	模块


      


      	
    libcity.model.traffic_demand_prediction.STG2Seq

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.ACFM

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.ACFMCommon

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.AGCRN

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.ASTGCN

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.ASTGCNCommon

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.CONVGCN

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.CONVGCNCommon

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.CRANN

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.DGCN

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.DSAN

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.MSTGCN

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.MSTGCNCommon

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.MultiSTGCnet

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.MultiSTGCnetCommon

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.ResLSTM

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.STDN

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.STNN

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.STResNet

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.STResNetCommon

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.STSGCN

      
        	模块


      


      	
    libcity.model.traffic_flow_prediction.ToGCN

      
        	模块


      


      	
    libcity.model.traffic_od_prediction

      
        	模块


      


      	
    libcity.model.traffic_od_prediction.CSTN

      
        	模块


      


      	
    libcity.model.traffic_od_prediction.GEML

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.ATDM

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.AutoEncoder

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.DCRNN

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.DKFN

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.FNN

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.GMAN

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.GTS

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.GWNET

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.HGCN

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.MTGNN

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.RNN

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.Seq2Seq

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.STAGGCN

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.STGCN

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.STMGAT

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.STTN

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.TemplateTSP

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.TGCLSTM

      
        	模块


      


      	
    libcity.model.traffic_speed_prediction.TGCN

      
        	模块


      


      	
    libcity.model.trajectory_loc_prediction.ATSTLSTM

      
        	模块


      


      	
    libcity.model.trajectory_loc_prediction.CARA

      
        	模块


      


      	
    libcity.model.trajectory_loc_prediction.DeepMove

      
        	模块


      


      	
    libcity.model.trajectory_loc_prediction.FPMC

      
        	模块


      


      	
    libcity.model.trajectory_loc_prediction.GeoSAN

      
        	模块


      


      	
    libcity.model.trajectory_loc_prediction.HSTLSTM

      
        	模块


      


      	
    libcity.model.trajectory_loc_prediction.LSTPM

      
        	模块


      


      	
    libcity.model.trajectory_loc_prediction.RNN

      
        	模块


      


      	
    libcity.model.trajectory_loc_prediction.SERM

      
        	模块


      


      	
    libcity.model.trajectory_loc_prediction.STAN

      
        	模块


      


      	
    libcity.model.trajectory_loc_prediction.STRNN

      
        	模块


      


      	
    libcity.model.trajectory_loc_prediction.TemplateTLP

      
        	模块


      


      	
    libcity.model.utils

      
        	模块


      


      	
    libcity.utils.argument_list

      
        	模块


      


      	
    libcity.utils.dataset

      
        	模块


      


      	
    libcity.utils.GPS_utils

      
        	模块


      


      	
    libcity.utils.normalization

      
        	模块


      


      	
    libcity.utils.utils

      
        	模块


      


      	
    libcity.utils.visualize

      
        	模块


      


      	lift() (libcity.model.road_representation.GAT.GATLayerImp3 方法)


      	LINE (libcity.model.road_representation 中的类)

      
        	(libcity.model.road_representation.LINE 中的类)


      


      	Line (libcity.model.traffic_demand_prediction.DMVSTNet 中的类)


      	LINE_FIRST (libcity.model.road_representation.LINE 中的类)


      	LINE_SECOND (libcity.model.road_representation.LINE 中的类)


      	Linear (libcity.model.traffic_speed_prediction.GWNET 中的类)

      
        	(libcity.model.traffic_speed_prediction.MTGNN 中的类)


      


      	linear_time (libcity.model.traffic_speed_prediction.HGCN 中的类)


      	LINEDataset (libcity.data.dataset.dataset_subclass 中的类)

      
        	(libcity.data.dataset.dataset_subclass.line_dataset 中的类)


      


      	ListDataset (libcity.data.list_dataset 中的类)


      	load() (libcity.model.trajectory_loc_prediction.GeoSAN.GeoSAN 方法)


      	load_wordvec() (libcity.data.dataset.trajectory_encoder.serm_encoder.SermEncoder 方法)


      	LocalEstimator (libcity.model.eta.DeepTTE 中的类)


      	LocQuerySystem (libcity.data.dataset.dataset_subclass.geosan_dataset 中的类)


      	log_cosh_loss() (在 libcity.model.loss 模块中)


      	LogScaler (libcity.utils.normalization 中的类)


      	LongSpeed (libcity.model.eta.TTPNet 中的类)


      	LSC (libcity.model.traffic_od_prediction.CSTN 中的类)


      	lstm_layer() (libcity.model.traffic_flow_prediction.ACFM.ConvLSTM 方法)

      
        	(libcity.model.traffic_flow_prediction.ACFMCommon.ConvLSTM 方法)


      


      	LSTPM (libcity.model.trajectory_loc_prediction.LSTPM 中的类)


      	LstpmEncoder (libcity.data.dataset.trajectory_encoder.lstpm_encoder 中的类)


  





M


  	
      	mae() (在 libcity.evaluator.eval_funcs 模块中)


      	make_consistent() (libcity.model.road_representation.DeepWalk.Graph 方法)


      	make_one_way() (libcity.model.traffic_flow_prediction.STResNet.STResNet 方法)


      	make_stack_resunits() (libcity.model.traffic_flow_prediction.STResNet.ResUnits 方法)

      
        	(libcity.model.traffic_flow_prediction.STResNetCommon.ResUnits 方法)


      


      	make_undirected() (libcity.model.road_representation.DeepWalk.Graph 方法)


      	makeData() (在 libcity.model.traffic_demand_prediction.DMVSTNet 模块中)


      	map_size() (在 libcity.data.dataset.dataset_subclass.geosan_dataset 模块中)


      	MAP_torch() (在 libcity.evaluator.eval_funcs 模块中)


      	mape() (在 libcity.evaluator.eval_funcs 模块中)


      	MapMatchingDataset (libcity.data.dataset.map_matching_dataset 中的类)


      	MapMatchingEvaluator (libcity.evaluator.map_matching_evaluator 中的类)


      	mare() (在 libcity.evaluator.eval_funcs 模块中)


      	masked_mae_loss() (在 libcity.model.loss 模块中)


      	masked_mae_np() (在 libcity.model.loss 模块中)


      	masked_mae_torch() (在 libcity.model.loss 模块中)


      	masked_mape_np() (在 libcity.model.loss 模块中)


      	masked_mape_torch() (在 libcity.model.loss 模块中)


      	masked_mse_np() (在 libcity.model.loss 模块中)


      	masked_mse_torch() (在 libcity.model.loss 模块中)


      	masked_rmse_np() (在 libcity.model.loss 模块中)


      	masked_rmse_torch() (在 libcity.model.loss 模块中)


      	matrix_normalization() (libcity.model.traffic_demand_prediction.CCRNN.GraphConvMx 方法)


      	maybe_num_nodes() (在 libcity.model.traffic_speed_prediction.STAGGCN 模块中)


  

  	
      	mean_pooling() (libcity.model.eta.DeepTTE.SpatioTemporal 方法)


      	merge_result() (libcity.evaluator.map_matching_evaluator.MapMatchingEvaluator 方法)


      	MinMax01Scaler (libcity.utils.normalization 中的类)


      	MinMax11Scaler (libcity.utils.normalization 中的类)


      	MixProp (libcity.model.traffic_speed_prediction.MTGNN 中的类)


      	MLP (libcity.model.traffic_flow_prediction.CRANN 中的类)

      
        	(libcity.model.traffic_flow_prediction.STNN 中的类)


        	(libcity.model.traffic_od_prediction.CSTN 中的类)


      


      	modify_input() (在 libcity.model.traffic_flow_prediction.STDN 模块中)


      	MSA (libcity.model.traffic_flow_prediction.DSAN 中的类)


      	mse() (在 libcity.evaluator.eval_funcs 模块中)


      	MSTGCN (libcity.model.traffic_flow_prediction.MSTGCN 中的类)


      	MSTGCNBlock (libcity.model.traffic_flow_prediction.MSTGCN 中的类)

      
        	(libcity.model.traffic_flow_prediction.MSTGCNCommon 中的类)


      


      	MSTGCNCommon (libcity.model.traffic_flow_prediction.MSTGCNCommon 中的类)


      	MSTGCNSubmodule (libcity.model.traffic_flow_prediction.MSTGCN 中的类)

      
        	(libcity.model.traffic_flow_prediction.MSTGCNCommon 中的类)


      


      	MTGNN (libcity.model.traffic_speed_prediction.MTGNN 中的类)


      	multi_gcn_time (libcity.model.traffic_speed_prediction.HGCN 中的类)


      	MultiEmbed (libcity.model.trajectory_loc_prediction.STAN 中的类)


      	MultiSTGCnet (libcity.model.traffic_flow_prediction.MultiSTGCnet 中的类)


      	MultiSTGCnetCommon (libcity.model.traffic_flow_prediction.MultiSTGCnetCommon 中的类)


      	MultiSTGCnetDataset (libcity.data.dataset.dataset_subclass 中的类)

      
        	(libcity.data.dataset.dataset_subclass.multi_stgcnet_dataset 中的类)


      


      	MutiLearning (libcity.model.traffic_od_prediction.GEML 中的类)


  





N


  	
      	NConv (libcity.model.traffic_speed_prediction.GWNET 中的类)


      	nconv (libcity.model.traffic_speed_prediction.HGCN 中的类)


      	NConv (libcity.model.traffic_speed_prediction.MTGNN 中的类)


      	negSampleBatch() (在 libcity.model.traffic_demand_prediction.DMVSTNet 模块中)


      	neighborhood_aware_softmax() (libcity.model.road_representation.GAT.GATLayerImp3 方法)


      	Node2Vec (libcity.model.road_representation 中的类)

      
        	(libcity.model.road_representation.Node2Vec 中的类)


      


      	node2vec_walk() (libcity.data.dataset.dataset_subclass.gman_dataset.Graph 方法)

      
        	(libcity.model.road_representation.Node2Vec.Graph 方法)


      


  

  	
      	nodes() (libcity.model.road_representation.DeepWalk.Graph 方法)


      	nodes_dim (libcity.model.road_representation.GAT.GATLayerImp3 属性)


      	NoneScaler (libcity.utils.normalization 中的类)


      	normalize() (在 libcity.model.eta.DeepTTE 模块中)

      
        	(在 libcity.model.eta.TTPNet 模块中)


      


      	normalized_laplacian() (在 libcity.model.traffic_demand_prediction.CCRNN 模块中)


      	NormalScaler (libcity.utils.normalization 中的类)


      	number_of_edges() (libcity.model.road_representation.DeepWalk.Graph 方法)


      	number_of_nodes() (libcity.model.road_representation.DeepWalk.Graph 方法)


  





O


  	
      	order() (libcity.model.road_representation.DeepWalk.Graph 方法)


      	out_size() (libcity.model.eta.DeepTTE.Attr 方法)

      
        	(libcity.model.eta.DeepTTE.SpatioTemporal 方法)


        	(libcity.model.eta.TTPNet.Attr 方法)


      


  

  	
      	output() (在 libcity.evaluator.utils 模块中)


      	OutputLayer (libcity.model.traffic_flow_prediction.STSGCN 中的类)

      
        	(libcity.model.traffic_speed_prediction.STGCN 中的类)


      


  





P


  	
      	pad_item (libcity.data.dataset.eta_encoder.abstract_eta_encoder.AbstractETAEncoder 属性)

      
        	(libcity.data.dataset.trajectory_encoder.abstract_trajectory_encoder.AbstractTrajectoryEncoder 属性)


      


      	padding() (libcity.data.batch.BatchPAD 方法)


      	parse_coordinate() (在 libcity.utils.dataset 模块中)


      	parse_time() (在 libcity.utils.dataset 模块中)


      	PBSTrajectoryDataset (libcity.data.dataset.dataset_subclass 中的类)

      
        	(libcity.data.dataset.dataset_subclass.pbs_trajectory_dataset 中的类)


      


      	PCC_torch() (在 libcity.evaluator.eval_funcs 模块中)


      	place_parameters() (libcity.model.trajectory_loc_prediction.HSTLSTM.HSTLSTM 方法)


      	PositionalEmbedding (libcity.model.trajectory_loc_prediction.GeoSAN 中的类)


      	PositionalEncoding (libcity.model.trajectory_loc_prediction.GeoSAN 中的类)


      	PositionEmbedding (libcity.model.traffic_flow_prediction.STSGCN 中的类)


      	Precision_torch() (在 libcity.evaluator.eval_funcs 模块中)


      	predict() (libcity.model.abstract_model.AbstractModel 方法)

      
        	(libcity.model.abstract_traffic_state_model.AbstractTrafficStateModel 方法)


        	(libcity.model.eta.DeepTTE 方法)


        	(libcity.model.eta.DeepTTE.DeepTTE 方法)


        	(libcity.model.eta.TTPNet 方法)


        	(libcity.model.eta.TTPNet.TTPNet 方法)


        	(libcity.model.road_representation.ChebConv 方法)


        	(libcity.model.road_representation.ChebConv.ChebConv 方法)


        	(libcity.model.road_representation.GAT 方法)


        	(libcity.model.road_representation.GAT.GAT 方法)


        	(libcity.model.road_representation.GeomGCN 方法)


        	(libcity.model.road_representation.GeomGCN.GeomGCN 方法)


        	(libcity.model.traffic_accident_prediction.GSNet 方法)


        	(libcity.model.traffic_accident_prediction.GSNet.GSNet 方法)


        	(libcity.model.traffic_demand_prediction.CCRNN.CCRNN 方法)


        	(libcity.model.traffic_demand_prediction.DMVSTNet.DMVSTNet 方法)


        	(libcity.model.traffic_demand_prediction.STG2Seq.STG2Seq 方法)


        	(libcity.model.traffic_flow_prediction.ACFM.ACFM 方法)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ACFMCommon 方法)


        	(libcity.model.traffic_flow_prediction.AGCRN.AGCRN 方法)


        	(libcity.model.traffic_flow_prediction.ASTGCN.ASTGCN 方法)


        	(libcity.model.traffic_flow_prediction.ASTGCNCommon.ASTGCNCommon 方法)


        	(libcity.model.traffic_flow_prediction.CONVGCN.CONVGCN 方法)


        	(libcity.model.traffic_flow_prediction.CONVGCNCommon.CONVGCNCommon 方法)


        	(libcity.model.traffic_flow_prediction.CRANN.CRANN 方法)


        	(libcity.model.traffic_flow_prediction.DGCN.DGCN 方法)


        	(libcity.model.traffic_flow_prediction.DSAN.DSAN 方法)


        	(libcity.model.traffic_flow_prediction.MSTGCN.MSTGCN 方法)


        	(libcity.model.traffic_flow_prediction.MSTGCNCommon.MSTGCNCommon 方法)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnet.MultiSTGCnet 方法)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.MultiSTGCnetCommon 方法)


        	(libcity.model.traffic_flow_prediction.ResLSTM.ResLSTM 方法)


        	(libcity.model.traffic_flow_prediction.STDN.STDN 方法)


        	(libcity.model.traffic_flow_prediction.STNN.STNN 方法)


        	(libcity.model.traffic_flow_prediction.STResNet.STResNet 方法)


        	(libcity.model.traffic_flow_prediction.STResNetCommon.STResNetCommon 方法)


        	(libcity.model.traffic_flow_prediction.STSGCN.STSGCN 方法)


        	(libcity.model.traffic_flow_prediction.ToGCN.ToGCN 方法)


        	(libcity.model.traffic_od_prediction.CSTN 方法)


        	(libcity.model.traffic_od_prediction.CSTN.CSTN 方法)


        	(libcity.model.traffic_od_prediction.GEML 方法)


        	(libcity.model.traffic_od_prediction.GEML.GEML 方法)


        	(libcity.model.traffic_speed_prediction.ATDM.ATDM 方法)


        	(libcity.model.traffic_speed_prediction.AutoEncoder.AutoEncoder 方法)


        	(libcity.model.traffic_speed_prediction.DCRNN.DCRNN 方法)


        	(libcity.model.traffic_speed_prediction.DKFN.DKFN 方法)


        	(libcity.model.traffic_speed_prediction.FNN.FNN 方法)


        	(libcity.model.traffic_speed_prediction.GMAN.GMAN 方法)


        	(libcity.model.traffic_speed_prediction.GTS.GTS 方法)


        	(libcity.model.traffic_speed_prediction.GWNET.GWNET 方法)


        	(libcity.model.traffic_speed_prediction.HGCN.HGCN 方法)


        	(libcity.model.traffic_speed_prediction.MTGNN.MTGNN 方法)


        	(libcity.model.traffic_speed_prediction.RNN.RNN 方法)


        	(libcity.model.traffic_speed_prediction.Seq2Seq.Seq2Seq 方法)


        	(libcity.model.traffic_speed_prediction.STAGGCN.STAGGCN 方法)


        	(libcity.model.traffic_speed_prediction.STGCN.STGCN 方法)


        	(libcity.model.traffic_speed_prediction.STMGAT.STMGAT 方法)


        	(libcity.model.traffic_speed_prediction.STTN.STTN 方法)


        	(libcity.model.traffic_speed_prediction.TemplateTSP.TemplateTSP 方法)


        	(libcity.model.traffic_speed_prediction.TGCLSTM.TGCLSTM 方法)


        	(libcity.model.traffic_speed_prediction.TGCN.TGCN 方法)


        	(libcity.model.trajectory_loc_prediction.ATSTLSTM.ATSTLSTM 方法)


        	(libcity.model.trajectory_loc_prediction.CARA.CARA 方法)


        	(libcity.model.trajectory_loc_prediction.DeepMove.DeepMove 方法)


        	(libcity.model.trajectory_loc_prediction.FPMC.FPMC 方法)


        	(libcity.model.trajectory_loc_prediction.GeoSAN.GeoSAN 方法)


        	(libcity.model.trajectory_loc_prediction.HSTLSTM.HSTLSTM 方法)


        	(libcity.model.trajectory_loc_prediction.LSTPM.LSTPM 方法)


        	(libcity.model.trajectory_loc_prediction.RNN.RNN 方法)


        	(libcity.model.trajectory_loc_prediction.SERM.SERM 方法)


        	(libcity.model.trajectory_loc_prediction.STAN.STAN 方法)


        	(libcity.model.trajectory_loc_prediction.STRNN.STRNN 方法)


        	(libcity.model.trajectory_loc_prediction.TemplateTLP.TemplateTLP 方法)


      


  

  	
      	PredictionBiLSTM (libcity.model.eta.TTPNet 中的类)


      	prefetch_knn() (libcity.data.dataset.dataset_subclass.geosan_dataset.LocQuerySystem 方法)


      	prefetch_radius() (libcity.data.dataset.dataset_subclass.geosan_dataset.LocQuerySystem 方法)


      	preprocess_data() (在 libcity.utils.utils 模块中)


      	preprocess_input() (libcity.model.trajectory_loc_prediction.CARA.CARA1 方法)


      	preprocess_transition_probs() (libcity.data.dataset.dataset_subclass.gman_dataset.Graph 方法)

      
        	(libcity.model.road_representation.Node2Vec.Graph 方法)


      


      	print() (libcity.data.dataset.map_matching_dataset.UnionSet 方法)


      	processing() (libcity.data.dataset.dataset_subclass.geosan_dataset.GeoSANDataset 方法)

      
        	(libcity.data.dataset.dataset_subclass.GeoSANDataset 方法)


      


      	Prop (libcity.model.traffic_speed_prediction.MTGNN 中的类)


      	pxy2txy() (在 libcity.data.dataset.dataset_subclass.geosan_dataset 模块中)


  





Q


  	
      	quantile_loss() (在 libcity.model.loss 模块中)


  





R


  	
      	r2_score_np() (在 libcity.model.loss 模块中)


      	r2_score_torch() (在 libcity.model.loss 模块中)


      	radian2angle() (在 libcity.utils.GPS_utils 模块中)


      	radius_stats() (libcity.data.dataset.dataset_subclass.geosan_dataset.LocQuerySystem 方法)


      	random_walk() (libcity.model.road_representation.DeepWalk.Graph 方法)


      	random_walk_matrix() (在 libcity.model.traffic_demand_prediction.CCRNN 模块中)


      	rank() (libcity.model.trajectory_loc_prediction.CARA.Recommender 方法)


      	Recall_torch() (在 libcity.evaluator.eval_funcs 模块中)


      	Recommender (libcity.model.trajectory_loc_prediction.CARA 中的类)


      	region_stats() (libcity.data.dataset.dataset_subclass.geosan_dataset.GeoSANDataset 方法)

      
        	(libcity.data.dataset.dataset_subclass.GeoSANDataset 方法)


      


      	reinitHidden() (libcity.model.traffic_speed_prediction.DKFN.DKFN 方法)


      	remove_self_loops() (libcity.model.road_representation.DeepWalk.Graph 方法)

      
        	(在 libcity.model.traffic_speed_prediction.STAGGCN 模块中)


      


      	reset_parameters() (libcity.model.traffic_flow_prediction.CONVGCN.GraphConvolution 方法)

      
        	(libcity.model.traffic_flow_prediction.CONVGCNCommon.GraphConvolution 方法)


        	(libcity.model.traffic_speed_prediction.DKFN.FilterLinear 方法)


        	(libcity.model.traffic_speed_prediction.MTGNN.LayerNorm 方法)


        	(libcity.model.traffic_speed_prediction.STAGGCN.LearnedGCN 方法)


        	(libcity.model.traffic_speed_prediction.STGCN.SpatioConvLayer 方法)


        	(libcity.model.traffic_speed_prediction.STTN.GraphConvolution 方法)


        	(libcity.model.traffic_speed_prediction.TGCLSTM.FilterLinear 方法)


        	(libcity.model.trajectory_loc_prediction.HSTLSTM.STLSTMCell 方法)


        	(libcity.model.trajectory_loc_prediction.STRNN.STRNN 方法)


      


      	residual_block() (libcity.model.traffic_flow_prediction.ACFM.ResNN 方法)

      
        	(libcity.model.traffic_flow_prediction.ACFMCommon.ResNN 方法)


      


      	ResidualUnit (libcity.model.traffic_flow_prediction.STResNet 中的类)

      
        	(libcity.model.traffic_flow_prediction.STResNetCommon 中的类)


      


  

  	
      	ResLSTM (libcity.model.traffic_flow_prediction.ResLSTM 中的类)


      	RESLSTMDataset (libcity.data.dataset.dataset_subclass 中的类)

      
        	(libcity.data.dataset.dataset_subclass.reslstm_dataset 中的类)


      


      	ResNN (libcity.model.traffic_flow_prediction.ACFM 中的类)

      
        	(libcity.model.traffic_flow_prediction.ACFMCommon 中的类)


      


      	ResUnit (libcity.model.traffic_flow_prediction.ACFM 中的类)

      
        	(libcity.model.traffic_flow_prediction.ACFMCommon 中的类)


      


      	ResUnits (libcity.model.traffic_flow_prediction.STResNet 中的类)

      
        	(libcity.model.traffic_flow_prediction.STResNetCommon 中的类)


      


      	rmse() (在 libcity.evaluator.eval_funcs 模块中)


      	RNN (libcity.model.traffic_speed_prediction.RNN 中的类)
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      	SpeedLSTM (libcity.model.eta.TTPNet 中的类)


      	spherical_law_of_cosines() (在 libcity.utils.GPS_utils 模块中)
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        	(libcity.data.dataset.dataset_subclass.stg2seq_dataset 中的类)
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        	(libcity.data.dataset.dataset_subclass.stresnet_dataset 中的类)
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      	STTN (libcity.model.traffic_speed_prediction.STTN 中的类)
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      	TGCNCell (libcity.model.traffic_speed_prediction.TGCN 中的类)
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        	(libcity.model.road_representation.GAT.GATLayerImp1 属性)


        	(libcity.model.road_representation.GAT.GATLayerImp2 属性)


        	(libcity.model.road_representation.GAT.GATLayerImp3 属性)


        	(libcity.model.road_representation.GeomGCN 属性)


        	(libcity.model.road_representation.GeomGCN.GeomGCN 属性)


        	(libcity.model.road_representation.GeomGCN.GeomGCNNet 属性)


        	(libcity.model.road_representation.GeomGCN.GeomGCNSingleChannel 属性)


        	(libcity.model.road_representation.LINE 属性)


        	(libcity.model.road_representation.LINE.LINE 属性)


        	(libcity.model.road_representation.LINE.LINE_FIRST 属性)


        	(libcity.model.road_representation.LINE.LINE_SECOND 属性)


        	(libcity.model.traffic_accident_prediction.GSNet 属性)


        	(libcity.model.traffic_accident_prediction.GSNet.GCNLayer 属性)


        	(libcity.model.traffic_accident_prediction.GSNet.GSNet 属性)


        	(libcity.model.traffic_accident_prediction.GSNet.STGeoModule 属性)


        	(libcity.model.traffic_accident_prediction.GSNet.STSemModule 属性)


        	(libcity.model.traffic_demand_prediction.CCRNN.CCRNN 属性)


        	(libcity.model.traffic_demand_prediction.CCRNN.DCGRUCell 属性)


        	(libcity.model.traffic_demand_prediction.CCRNN.DCRNNDecoder 属性)


        	(libcity.model.traffic_demand_prediction.CCRNN.DCRNNEncoder 属性)


        	(libcity.model.traffic_demand_prediction.CCRNN.EvolutionCell 属性)


        	(libcity.model.traffic_demand_prediction.CCRNN.GraphConv 属性)


        	(libcity.model.traffic_demand_prediction.CCRNN.GraphConvMx 属性)


        	(libcity.model.traffic_demand_prediction.DMVSTNet.DMVSTNet 属性)


        	(libcity.model.traffic_demand_prediction.DMVSTNet.Line 属性)


        	(libcity.model.traffic_demand_prediction.DMVSTNet.SemanticView 属性)


        	(libcity.model.traffic_demand_prediction.DMVSTNet.SpatialViewConv 属性)


        	(libcity.model.traffic_demand_prediction.DMVSTNet.TemporalView 属性)


        	(libcity.model.traffic_demand_prediction.STG2Seq.Align 属性)


        	(libcity.model.traffic_demand_prediction.STG2Seq.AttentionC 属性)


        	(libcity.model.traffic_demand_prediction.STG2Seq.AttentionT 属性)


        	(libcity.model.traffic_demand_prediction.STG2Seq.ConvST 属性)


        	(libcity.model.traffic_demand_prediction.STG2Seq.STG2Seq 属性)


        	(libcity.model.traffic_flow_prediction.ACFM.ACFM 属性)


        	(libcity.model.traffic_flow_prediction.ACFM.ConcatConv 属性)


        	(libcity.model.traffic_flow_prediction.ACFM.ConvGate 属性)


        	(libcity.model.traffic_flow_prediction.ACFM.ConvGRUCell 属性)


        	(libcity.model.traffic_flow_prediction.ACFM.ConvLSTM 属性)


        	(libcity.model.traffic_flow_prediction.ACFM.ConvLSTMCell 属性)


        	(libcity.model.traffic_flow_prediction.ACFM.ExtNN 属性)


        	(libcity.model.traffic_flow_prediction.ACFM.ResNN 属性)


        	(libcity.model.traffic_flow_prediction.ACFM.ResUnit 属性)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ACFMCommon 属性)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ConcatConv 属性)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ConvGate 属性)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ConvGRUCell 属性)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ConvLSTM 属性)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ConvLSTMCell 属性)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ExtNN 属性)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ResNN 属性)


        	(libcity.model.traffic_flow_prediction.ACFMCommon.ResUnit 属性)


        	(libcity.model.traffic_flow_prediction.AGCRN.AGCRN 属性)


        	(libcity.model.traffic_flow_prediction.AGCRN.AGCRNCell 属性)


        	(libcity.model.traffic_flow_prediction.AGCRN.AVWDCRNN 属性)


        	(libcity.model.traffic_flow_prediction.AGCRN.AVWGCN 属性)


        	(libcity.model.traffic_flow_prediction.ASTGCN.ASTGCN 属性)


        	(libcity.model.traffic_flow_prediction.ASTGCN.ASTGCNBlock 属性)


        	(libcity.model.traffic_flow_prediction.ASTGCN.ASTGCNSubmodule 属性)


        	(libcity.model.traffic_flow_prediction.ASTGCN.ChebConvWithSAt 属性)


        	(libcity.model.traffic_flow_prediction.ASTGCN.FusionLayer 属性)


        	(libcity.model.traffic_flow_prediction.ASTGCN.SpatialAttentionLayer 属性)


        	(libcity.model.traffic_flow_prediction.ASTGCN.TemporalAttentionLayer 属性)


        	(libcity.model.traffic_flow_prediction.ASTGCNCommon.ASTGCNBlock 属性)


        	(libcity.model.traffic_flow_prediction.ASTGCNCommon.ASTGCNCommon 属性)


        	(libcity.model.traffic_flow_prediction.ASTGCNCommon.ASTGCNSubmodule 属性)


        	(libcity.model.traffic_flow_prediction.ASTGCNCommon.ChebConvWithSAt 属性)


        	(libcity.model.traffic_flow_prediction.ASTGCNCommon.SpatialAttentionLayer 属性)


        	(libcity.model.traffic_flow_prediction.ASTGCNCommon.TemporalAttentionLayer 属性)


        	(libcity.model.traffic_flow_prediction.CONVGCN.CONVGCN 属性)


        	(libcity.model.traffic_flow_prediction.CONVGCN.GCN 属性)


        	(libcity.model.traffic_flow_prediction.CONVGCN.GraphConvolution 属性)


        	(libcity.model.traffic_flow_prediction.CONVGCNCommon.CONVGCNCommon 属性)


        	(libcity.model.traffic_flow_prediction.CONVGCNCommon.GCN 属性)


        	(libcity.model.traffic_flow_prediction.CONVGCNCommon.GraphConvolution 属性)


        	(libcity.model.traffic_flow_prediction.CRANN.AttentionBlock 属性)


        	(libcity.model.traffic_flow_prediction.CRANN.AttentionCNN 属性)


        	(libcity.model.traffic_flow_prediction.CRANN.BahdanauDecoder 属性)


        	(libcity.model.traffic_flow_prediction.CRANN.ConvBlock 属性)


        	(libcity.model.traffic_flow_prediction.CRANN.CRANN 属性)


        	(libcity.model.traffic_flow_prediction.CRANN.EncoderLSTM 属性)


        	(libcity.model.traffic_flow_prediction.CRANN.MLP 属性)


        	(libcity.model.traffic_flow_prediction.DGCN.DGCN 属性)


        	(libcity.model.traffic_flow_prediction.DGCN.SATT_2 属性)


        	(libcity.model.traffic_flow_prediction.DGCN.SATT_3 属性)


        	(libcity.model.traffic_flow_prediction.DGCN.ST_BLOCK_2 属性)


        	(libcity.model.traffic_flow_prediction.DGCN.T_cheby_conv_ds 属性)


        	(libcity.model.traffic_flow_prediction.DGCN.TATT_1 属性)


        	(libcity.model.traffic_flow_prediction.DSAN.Convs 属性)


        	(libcity.model.traffic_flow_prediction.DSAN.DAE 属性)


        	(libcity.model.traffic_flow_prediction.DSAN.DecoderLayer 属性)


        	(libcity.model.traffic_flow_prediction.DSAN.DSAN 属性)


        	(libcity.model.traffic_flow_prediction.DSAN.DsanUse 属性)


        	(libcity.model.traffic_flow_prediction.DSAN.EncoderLayer 属性)


        	(libcity.model.traffic_flow_prediction.DSAN.MSA 属性)


        	(libcity.model.traffic_flow_prediction.DSAN.SAD 属性)


        	(libcity.model.traffic_flow_prediction.MSTGCN.ChebConv 属性)


        	(libcity.model.traffic_flow_prediction.MSTGCN.FusionLayer 属性)


        	(libcity.model.traffic_flow_prediction.MSTGCN.MSTGCN 属性)


        	(libcity.model.traffic_flow_prediction.MSTGCN.MSTGCNBlock 属性)


        	(libcity.model.traffic_flow_prediction.MSTGCN.MSTGCNSubmodule 属性)


        	(libcity.model.traffic_flow_prediction.MSTGCNCommon.ChebConv 属性)


        	(libcity.model.traffic_flow_prediction.MSTGCNCommon.MSTGCNBlock 属性)


        	(libcity.model.traffic_flow_prediction.MSTGCNCommon.MSTGCNCommon 属性)


        	(libcity.model.traffic_flow_prediction.MSTGCNCommon.MSTGCNSubmodule 属性)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnet.MultiSTGCnet 属性)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnet.SpatialBlock 属性)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnet.SpatialComponent 属性)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnet.TemporalBlock 属性)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnet.TemporalComponent 属性)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.MultiSTGCnetCommon 属性)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.SpatialBlock 属性)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.SpatialComponent 属性)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.TemporalBlock 属性)


        	(libcity.model.traffic_flow_prediction.MultiSTGCnetCommon.TemporalComponent 属性)


        	(libcity.model.traffic_flow_prediction.ResLSTM.Attention3dBlock 属性)


        	(libcity.model.traffic_flow_prediction.ResLSTM.ConvBlock 属性)


        	(libcity.model.traffic_flow_prediction.ResLSTM.ResLSTM 属性)


        	(libcity.model.traffic_flow_prediction.ResLSTM.Unit 属性)


        	(libcity.model.traffic_flow_prediction.STDN.CBAAttention 属性)


        	(libcity.model.traffic_flow_prediction.STDN.STDN 属性)


        	(libcity.model.traffic_flow_prediction.STNN.MLP 属性)


        	(libcity.model.traffic_flow_prediction.STNN.STNN 属性)


        	(libcity.model.traffic_flow_prediction.STResNet.BnReluConv 属性)


        	(libcity.model.traffic_flow_prediction.STResNet.ResidualUnit 属性)


        	(libcity.model.traffic_flow_prediction.STResNet.ResUnits 属性)


        	(libcity.model.traffic_flow_prediction.STResNet.STResNet 属性)


        	(libcity.model.traffic_flow_prediction.STResNet.TrainableEltwiseLayer 属性)


        	(libcity.model.traffic_flow_prediction.STResNetCommon.BnReluConv 属性)


        	(libcity.model.traffic_flow_prediction.STResNetCommon.ResidualUnit 属性)


        	(libcity.model.traffic_flow_prediction.STResNetCommon.ResUnits 属性)


        	(libcity.model.traffic_flow_prediction.STResNetCommon.STResNetCommon 属性)


        	(libcity.model.traffic_flow_prediction.STResNetCommon.TrainableEltwiseLayer 属性)


        	(libcity.model.traffic_flow_prediction.STSGCN.GcnOperation 属性)


        	(libcity.model.traffic_flow_prediction.STSGCN.OutputLayer 属性)


        	(libcity.model.traffic_flow_prediction.STSGCN.PositionEmbedding 属性)


        	(libcity.model.traffic_flow_prediction.STSGCN.STSGCL 属性)


        	(libcity.model.traffic_flow_prediction.STSGCN.Stsgcm 属性)


        	(libcity.model.traffic_flow_prediction.STSGCN.STSGCN 属性)


        	(libcity.model.traffic_flow_prediction.STSGCN.STSGCNLayerIndividual 属性)


        	(libcity.model.traffic_flow_prediction.STSGCN.STSGCNLayerSharing 属性)


        	(libcity.model.traffic_flow_prediction.ToGCN.Decoder 属性)


        	(libcity.model.traffic_flow_prediction.ToGCN.Encoder 属性)


        	(libcity.model.traffic_flow_prediction.ToGCN.GCN 属性)


        	(libcity.model.traffic_flow_prediction.ToGCN.GraphConvolution 属性)


        	(libcity.model.traffic_flow_prediction.ToGCN.ToGCN 属性)


        	(libcity.model.traffic_od_prediction.CSTN 属性)


        	(libcity.model.traffic_od_prediction.CSTN.CNN 属性)


        	(libcity.model.traffic_od_prediction.CSTN.ConvLSTM 属性)


        	(libcity.model.traffic_od_prediction.CSTN.ConvLSTMCell 属性)


        	(libcity.model.traffic_od_prediction.CSTN.CSTN 属性)


        	(libcity.model.traffic_od_prediction.CSTN.GCC 属性)


        	(libcity.model.traffic_od_prediction.CSTN.LSC 属性)


        	(libcity.model.traffic_od_prediction.CSTN.MLP 属性)


        	(libcity.model.traffic_od_prediction.CSTN.TEC 属性)


        	(libcity.model.traffic_od_prediction.GEML 属性)


        	(libcity.model.traffic_od_prediction.GEML.GCN 属性)


        	(libcity.model.traffic_od_prediction.GEML.GEML 属性)


        	(libcity.model.traffic_od_prediction.GEML.GraphConvolution 属性)


        	(libcity.model.traffic_od_prediction.GEML.MutiLearning 属性)


        	(libcity.model.traffic_od_prediction.GEML.SLSTM 属性)


        	(libcity.model.traffic_speed_prediction.ATDM.AgnosticConvBlock 属性)


        	(libcity.model.traffic_speed_prediction.ATDM.ATDM 属性)


        	(libcity.model.traffic_speed_prediction.ATDM.ConvRegBlock 属性)


        	(libcity.model.traffic_speed_prediction.ATDM.SANN 属性)


        	(libcity.model.traffic_speed_prediction.AutoEncoder.AutoEncoder 属性)


        	(libcity.model.traffic_speed_prediction.DCRNN.DCGRUCell 属性)


        	(libcity.model.traffic_speed_prediction.DCRNN.DCRNN 属性)


        	(libcity.model.traffic_speed_prediction.DCRNN.DecoderModel 属性)


        	(libcity.model.traffic_speed_prediction.DCRNN.EncoderModel 属性)


        	(libcity.model.traffic_speed_prediction.DCRNN.FC 属性)


        	(libcity.model.traffic_speed_prediction.DCRNN.GCONV 属性)


        	(libcity.model.traffic_speed_prediction.DKFN.DKFN 属性)


        	(libcity.model.traffic_speed_prediction.DKFN.FilterLinear 属性)


        	(libcity.model.traffic_speed_prediction.FNN.FNN 属性)


        	(libcity.model.traffic_speed_prediction.GMAN.FC 属性)


        	(libcity.model.traffic_speed_prediction.GMAN.GatedFusion 属性)


        	(libcity.model.traffic_speed_prediction.GMAN.GMAN 属性)


        	(libcity.model.traffic_speed_prediction.GMAN.SpatialAttention 属性)


        	(libcity.model.traffic_speed_prediction.GMAN.STAttBlock 属性)


        	(libcity.model.traffic_speed_prediction.GMAN.STEmbedding 属性)


        	(libcity.model.traffic_speed_prediction.GMAN.TemporalAttention 属性)


        	(libcity.model.traffic_speed_prediction.GMAN.TransformAttention 属性)


        	(libcity.model.traffic_speed_prediction.GTS.DCGRUCell 属性)


        	(libcity.model.traffic_speed_prediction.GTS.DecoderModel 属性)


        	(libcity.model.traffic_speed_prediction.GTS.EncoderModel 属性)


        	(libcity.model.traffic_speed_prediction.GTS.FC 属性)


        	(libcity.model.traffic_speed_prediction.GTS.GCONV 属性)


        	(libcity.model.traffic_speed_prediction.GTS.GTS 属性)


        	(libcity.model.traffic_speed_prediction.GWNET.GCN 属性)


        	(libcity.model.traffic_speed_prediction.GWNET.GWNET 属性)


        	(libcity.model.traffic_speed_prediction.GWNET.Linear 属性)


        	(libcity.model.traffic_speed_prediction.GWNET.NConv 属性)


        	(libcity.model.traffic_speed_prediction.HGCN.gate 属性)


        	(libcity.model.traffic_speed_prediction.HGCN.GCNPool 属性)


        	(libcity.model.traffic_speed_prediction.HGCN.HGCN 属性)


        	(libcity.model.traffic_speed_prediction.HGCN.linear_time 属性)


        	(libcity.model.traffic_speed_prediction.HGCN.multi_gcn_time 属性)


        	(libcity.model.traffic_speed_prediction.HGCN.nconv 属性)


        	(libcity.model.traffic_speed_prediction.HGCN.TATT_1 属性)


        	(libcity.model.traffic_speed_prediction.HGCN.Transmit 属性)


        	(libcity.model.traffic_speed_prediction.MTGNN.Dilated1D 属性)


        	(libcity.model.traffic_speed_prediction.MTGNN.DilatedInception 属性)


        	(libcity.model.traffic_speed_prediction.MTGNN.DyMixprop 属性)


        	(libcity.model.traffic_speed_prediction.MTGNN.DyNconv 属性)


        	(libcity.model.traffic_speed_prediction.MTGNN.GraphConstructor 属性)


        	(libcity.model.traffic_speed_prediction.MTGNN.GraphDirected 属性)


        	(libcity.model.traffic_speed_prediction.MTGNN.GraphGlobal 属性)


        	(libcity.model.traffic_speed_prediction.MTGNN.GraphUndirected 属性)


        	(libcity.model.traffic_speed_prediction.MTGNN.LayerNorm 属性)


        	(libcity.model.traffic_speed_prediction.MTGNN.Linear 属性)


        	(libcity.model.traffic_speed_prediction.MTGNN.MixProp 属性)


        	(libcity.model.traffic_speed_prediction.MTGNN.MTGNN 属性)


        	(libcity.model.traffic_speed_prediction.MTGNN.NConv 属性)


        	(libcity.model.traffic_speed_prediction.MTGNN.Prop 属性)


        	(libcity.model.traffic_speed_prediction.RNN.RNN 属性)


        	(libcity.model.traffic_speed_prediction.Seq2Seq.Decoder 属性)


        	(libcity.model.traffic_speed_prediction.Seq2Seq.Encoder 属性)


        	(libcity.model.traffic_speed_prediction.Seq2Seq.Seq2Seq 属性)


        	(libcity.model.traffic_speed_prediction.STAGGCN.Chomp1d 属性)


        	(libcity.model.traffic_speed_prediction.STAGGCN.GATConv 属性)


        	(libcity.model.traffic_speed_prediction.STAGGCN.LearnedGCN 属性)


        	(libcity.model.traffic_speed_prediction.STAGGCN.STAGGCN 属性)


        	(libcity.model.traffic_speed_prediction.STAGGCN.STAGGCNModel 属性)


        	(libcity.model.traffic_speed_prediction.STAGGCN.STCell 属性)


        	(libcity.model.traffic_speed_prediction.STAGGCN.TemporalBlock 属性)


        	(libcity.model.traffic_speed_prediction.STAGGCN.TemporalConvNet 属性)


        	(libcity.model.traffic_speed_prediction.STGCN.Align 属性)


        	(libcity.model.traffic_speed_prediction.STGCN.FullyConvLayer 属性)


        	(libcity.model.traffic_speed_prediction.STGCN.OutputLayer 属性)


        	(libcity.model.traffic_speed_prediction.STGCN.SpatioConvLayer 属性)


        	(libcity.model.traffic_speed_prediction.STGCN.STConvBlock 属性)


        	(libcity.model.traffic_speed_prediction.STGCN.STGCN 属性)


        	(libcity.model.traffic_speed_prediction.STGCN.TemporalConvLayer 属性)


        	(libcity.model.traffic_speed_prediction.STMGAT.STMGAT 属性)


        	(libcity.model.traffic_speed_prediction.STTN.Encoder 属性)


        	(libcity.model.traffic_speed_prediction.STTN.GCN 属性)


        	(libcity.model.traffic_speed_prediction.STTN.GraphConvolution 属性)


        	(libcity.model.traffic_speed_prediction.STTN.SSelfAttention 属性)


        	(libcity.model.traffic_speed_prediction.STTN.STransformer 属性)


        	(libcity.model.traffic_speed_prediction.STTN.STTN 属性)


        	(libcity.model.traffic_speed_prediction.STTN.STTransformerBlock 属性)


        	(libcity.model.traffic_speed_prediction.STTN.Transformer 属性)


        	(libcity.model.traffic_speed_prediction.STTN.TSelfAttention 属性)


        	(libcity.model.traffic_speed_prediction.STTN.TTransformer 属性)


        	(libcity.model.traffic_speed_prediction.TemplateTSP.TemplateTSP 属性)


        	(libcity.model.traffic_speed_prediction.TGCLSTM.FilterLinear 属性)


        	(libcity.model.traffic_speed_prediction.TGCLSTM.TGCLSTM 属性)


        	(libcity.model.traffic_speed_prediction.TGCN.TGCN 属性)


        	(libcity.model.traffic_speed_prediction.TGCN.TGCNCell 属性)


        	(libcity.model.trajectory_loc_prediction.ATSTLSTM.ATSTLSTM 属性)


        	(libcity.model.trajectory_loc_prediction.ATSTLSTM.Attn 属性)


        	(libcity.model.trajectory_loc_prediction.CARA.CARA 属性)


        	(libcity.model.trajectory_loc_prediction.CARA.CARA1 属性)


        	(libcity.model.trajectory_loc_prediction.CARA.Recommender 属性)


        	(libcity.model.trajectory_loc_prediction.DeepMove.Attn 属性)


        	(libcity.model.trajectory_loc_prediction.DeepMove.DeepMove 属性)


        	(libcity.model.trajectory_loc_prediction.FPMC.FPMC 属性)


        	(libcity.model.trajectory_loc_prediction.GeoSAN.Embedding 属性)


        	(libcity.model.trajectory_loc_prediction.GeoSAN.GeoSAN 属性)


        	(libcity.model.trajectory_loc_prediction.GeoSAN.PositionalEmbedding 属性)


        	(libcity.model.trajectory_loc_prediction.GeoSAN.PositionalEncoding 属性)


        	(libcity.model.trajectory_loc_prediction.HSTLSTM.HSTLSTM 属性)


        	(libcity.model.trajectory_loc_prediction.HSTLSTM.STLSTM 属性)


        	(libcity.model.trajectory_loc_prediction.HSTLSTM.STLSTMCell 属性)


        	(libcity.model.trajectory_loc_prediction.LSTPM.LSTPM 属性)


        	(libcity.model.trajectory_loc_prediction.RNN.RNN 属性)


        	(libcity.model.trajectory_loc_prediction.SERM.EmbeddingMatrix 属性)


        	(libcity.model.trajectory_loc_prediction.SERM.SERM 属性)


        	(libcity.model.trajectory_loc_prediction.STAN.Attn 属性)


        	(libcity.model.trajectory_loc_prediction.STAN.Embed 属性)


        	(libcity.model.trajectory_loc_prediction.STAN.MultiEmbed 属性)


        	(libcity.model.trajectory_loc_prediction.STAN.SelfAttn 属性)


        	(libcity.model.trajectory_loc_prediction.STAN.STAN 属性)


        	(libcity.model.trajectory_loc_prediction.STRNN.STRNN 属性)


        	(libcity.model.trajectory_loc_prediction.TemplateTLP.TemplateTLP 属性)
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Using FIFO scheduling algorithm.
Resources requested: 4/40 CPUs, 4/4 GPUs, 0.9/71.24 GiB heap, 0.0/23.83 GiB objects (6/1.0 accelerator_type:RTX)
Current best trial: 8ed6e 00002 with loss=3.5187268963566534 and parameters={'hidden_size': 200, 'max_epoch': 6, 'dropout’: 0.10898419823444433, 'lear
ning_rate': 0.005}

Result logdir: /mnt/data/shihonghao/jjw/video/Bigscity-LibTraffic/libtraffic/cache/hyper tune/inner 2021-67-31 14-00-10

Number of trials: 5/5 (1 PENDING, 4 RUNNING)

| status | loc | dropout | hidden size | learning rate | max epoch | iter | total time (s) |  loss

T TR e L T e Srmmmmmoeo frmoomm—m—oooooooooo Srmommmoeo

| inner_8ed6e 00000 | RUNNING | 10.254.73.130:12746 | ©.485578 | 200 | 0.01 | 2| 2| 42.7081 | 3.80721

|Iinner78e46e700001 | RUNNING | 10.254.73.130:12731 | ©.369783 | 50 | 0.001 | 9| 2| 36.6955 | 3.94561

|Iinner78e46e700002 | RUNNING | 10.254.73.130:12737 | ©.198984 | 200 | 0.005 | 6| 2| 40.9939 | 3.51873

|Iinner78e46e700003 | RUNNING | 10.254.73.130:12749 | ©.558463 | 500 | 0.005 | 3 2| 39.5183 | 3.58959
|Iinner78e46e700004 | PENDING | | ©.58366 | 100 | 0.01 | 2| |

Result for inner 8ed6e 00000
date: 2021-67-31_14-80-53
done: true
experiment_id: c57665fdc79f4c2e963624066197d467

experiment_tag: ©_dropout=0.48558,hidden_size=200,learning rate=®.01,max_epoch=2
hostname: BSC-4
iterations_since_restore: 2
Toss: 3.8072120039551347
node_ip: 10.254.73.130
pid: 12746
|_checkpoint: true
i : 42.70810317993164
18.356541872024536
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= Status ==

Memory usage on this node: 17.1/125.4 GiB

Using FIFO scheduling algorithm.

Resources requested: 0/40 CPUs, 0/4 GPUs, 0.6/71.24 GiB heap, 0.0/23.83 GiB objects (8/1.0 accelerator_type:RTX)

Current best trial: 8ed6e 00002 with loss=3.383851404543276 and parameters={'hidden size': 200, 'max epoch': 6, 'dropout': ©.19898419823444433, 'learn
ing_rate': 0.005}

Result logdir: /mnt/data/shihonghao/jjw/video/Bigscity-LibTraffic/libtraffic/cache/hyper tune/inner 2021-67-31 14-00-10

Number of trials: 5/5 (5 TERMINATED)

__________ T
| | dropout | hidden size | learning rate | max epoch | iter | total time (s)
+. Fecemmeeae e Foeeaeen +. +. EEEES 23

| inner_8ed6e 00060 | TERMINATED | | ©.485578 | 200 | 0.01 | 2| 2| 42.7081 | 3.80721

| inner 8ed6e 00801 | TERMINATED | | ©.369783 | 50 | 0.001 | 9 | 9 | 140.862 | 3.6152

| inner 8ed6e 00002 | TERMINATED | | ©.198084 | 200 | 0.005 | 6 | 6 | 116.775 | 3.38385

| inner 8ed6e 00003 | TERMINATED | | ©.558463 | 500 | 0.005 | 3 3 56.8903 | 3.52376

| inner 8ed6e 00004 | TERMINATED | | ©.58366 | 100 | 0.01 | 2| 2| 35.1202 | 3.65274

—== + + e e frmm—soomoo—soomeo frmommmomosooeo frmomomoeo + coomim

2021-67-31 14:02:32,133 INFO tune.py:450 -- Total run time: 145.35 seconds (141.28 seconds for the tuning loop).
INFO - Best trial config: {'hidden size': 200, 'max epoch': 6, 'dropout': 0.19898419823444433, 'learning rate': ©.005}
INFO - Best trial final validation loss: 3.383851404543276
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INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

rnn.weight_ih_l16 torch.S1ze([192, 414])
rnn.weight_hh_10 torch.Size([192, 64])
rnn.bias_ih_10 torch.Size([192]) cuda:@
rnn.bias_hh_10 torch.Size([192]) cuda:@
fc.weight torch.Size([207, 64]1) cud
fc.bias torch.Size([2071) cuda:@
Total parameter numbers: 105615

You select sgd’ optimizer.

You select ‘multisteplr’ 1r_scheduler.

cuda:0
cuda: 0
True
True
True
True

True
True
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INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

Start training ...

num_batches:375

epoch complete!

evaluating now!

Epoch [0/100] train_loss: 6.0138, val loss: 5.0889, lr: 0.020000, 13.32s

Saved model at @

Val loss decrease from inf to 5.0889, saving to ./libtraffic/cache/model_cache/RNN_METR_LA_epoch®.tar
epoch complete!

evaluating now!

Epoch [1/100] train_loss: 4.7922, val loss: 4.5311, lr: 0.020000, 13.16s

Saved model at 1

val loss decrease from 5.0889 to 4.5311, saving to ./libtraffic/cache/model cache/RNN_METR LA epochi.tar
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2021-08-0:

1 16:44:12,225 - INFO - Log directory: ./libtraffic/log
1 16:44:12,226 - INFO - Begin pipeline, task=traffic_state pred, model name=GRU, dataset name=METR LA
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2021-08-01 16:44:12,424 - INFO - Loaded file METR LA.geo, num_nodes=207

2021-08-01 16:44:12,431 - INFO - set weight link or dist: dist

2021-08-01 16:44:12,431 - INFO - init weight inf or zero: inf

2021-08-01 16:44:12,459 - INFO - Loaded file METR LA.rel, shape=(207, 207)

2021-08-01 16:44:12,459 - INFO - Start Calculate the weight by Gauss kernel!

2021-08-01 16:44:12,460 - INFO - Loading file METR LA.dyna

2021-08-01 16:44:17,134 - INFO - Loaded file METR LA.dyna, shape=(34272, 207, 1)

2021-08-01 16:44:23,172 - INFO - Dataset created

2021-08-01 16:44:23,172 - INFO - x shape: (34249, 12, 207, 2), y shape: (34249, 12, 207, 2)
2021-08-01 16:44:23,180 - INFO - train x: (23974, 12, 207, 2), y: (23974, 12, 207, 2)
2021-08-01 16:44:23,180 - INFO - eval x: (3425, 12, 207, 2), y: (3425, 12, 207, 2)
2021-08-01 16:44:23,181 - INFO - test x: (6850, 12, 207, 2), y: (6850, 12, 207, 2)
2021-08-01 16:45:44,783 - INFO - Saved at ./libtraffic/cache/dataset cache/point based METR LA 12 12 0.7 0.1 standard 64 True True False True.npz
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= Status ==

Memory usage on this node: 17.1/125.4 GiB

Using FIFO scheduling algorithm.

Resources requested: 0/40 CPUs, 0/4 GPUs, 0.6/71.24 GiB heap, 0.0/23.83 GiB objects (8/1.0 accelerator_type:RTX)

Current best trial: 8ed6e 00002 with loss=3.383851404543276 and parameters={'hidden size': 200, 'max epoch': 6, 'dropout': ©.19898419823444433, 'learn
ing_rate': 0.005}

Result logdir: /mnt/data/shihonghao/jjw/video/Bigscity-LibTraffic/libtraffic/cache/hyper tune/inner 2021-67-31 14-00-10

Number of trials: 5/5 (5 TERMINATED)

__________ T
| | dropout | hidden size | learning rate | max epoch | iter | total time (s)
+. Fecemmeeae e Foeeaeen +. +. EEEES 23

| inner_8ed6e 00060 | TERMINATED | | ©.485578 | 200 | 0.01 | 2| 2| 42.7081 | 3.80721

| inner 8ed6e 00801 | TERMINATED | | ©.369783 | 50 | 0.001 | 9 | 9 | 140.862 | 3.6152

| inner 8ed6e 00002 | TERMINATED | | ©.198084 | 200 | 0.005 | 6 | 6 | 116.775 | 3.38385

| inner 8ed6e 00003 | TERMINATED | | ©.558463 | 500 | 0.005 | 3 3 56.8903 | 3.52376

| inner 8ed6e 00004 | TERMINATED | | ©.58366 | 100 | 0.01 | 2| 2| 35.1202 | 3.65274

—== + + e e frmm—soomoo—soomeo frmommmomosooeo frmomomoeo + coomim

2021-67-31 14:02:32,133 INFO tune.py:450 -- Total run time: 145.35 seconds (141.28 seconds for the tuning loop).
INFO - Best trial config: {'hidden size': 200, 'max epoch': 6, 'dropout': 0.19898419823444433, 'learning rate': ©.005}
INFO - Best trial final validation loss: 3.383851404543276
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Using FIFO scheduling algorithm.
Resources requested: 4/40 CPUs, 4/4 GPUs, 0.9/71.24 GiB heap, 0.0/23.83 GiB objects (6/1.0 accelerator_type:RTX)
Current best trial: 8ed6e 00002 with loss=3.5187268963566534 and parameters={'hidden_size': 200, 'max_epoch': 6, 'dropout’: 0.10898419823444433, 'lear
ning_rate': 0.005}

Result logdir: /mnt/data/shihonghao/jjw/video/Bigscity-LibTraffic/libtraffic/cache/hyper tune/inner 2021-67-31 14-00-10

Number of trials: 5/5 (1 PENDING, 4 RUNNING)

| status | loc | dropout | hidden size | learning rate | max epoch | iter | total time (s) |  loss

T TR e L T e Srmmmmmoeo frmoomm—m—oooooooooo Srmommmoeo

| inner_8ed6e 00000 | RUNNING | 10.254.73.130:12746 | ©.485578 | 200 | 0.01 | 2| 2| 42.7081 | 3.80721

|Iinner78e46e700001 | RUNNING | 10.254.73.130:12731 | ©.369783 | 50 | 0.001 | 9| 2| 36.6955 | 3.94561

|Iinner78e46e700002 | RUNNING | 10.254.73.130:12737 | ©.198984 | 200 | 0.005 | 6| 2| 40.9939 | 3.51873

|Iinner78e46e700003 | RUNNING | 10.254.73.130:12749 | ©.558463 | 500 | 0.005 | 3 2| 39.5183 | 3.58959
|Iinner78e46e700004 | PENDING | | ©.58366 | 100 | 0.01 | 2| |

Result for inner 8ed6e 00000
date: 2021-67-31_14-80-53
done: true
experiment_id: c57665fdc79f4c2e963624066197d467

experiment_tag: ©_dropout=0.48558,hidden_size=200,learning rate=®.01,max_epoch=2
hostname: BSC-4
iterations_since_restore: 2
Toss: 3.8072120039551347
node_ip: 10.254.73.130
pid: 12746
|_checkpoint: true
i : 42.70810317993164
18.356541872024536
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2021-08-0
2021-08-0:

1 16:44:12,225 - INFO - Log directory: ./libtraffic/log
1 16:44:12,226 - INFO - Begin pipeline, task=traffic_state pred, model name=GRU, dataset name=METR LA





_static/run_model2.png
2021-08-01 16:44:12,424 - INFO - Loaded file METR LA.geo, num_nodes=207

2021-08-01 16:44:12,431 - INFO - set weight link or dist: dist

2021-08-01 16:44:12,431 - INFO - init weight inf or zero: inf

2021-08-01 16:44:12,459 - INFO - Loaded file METR LA.rel, shape=(207, 207)

2021-08-01 16:44:12,459 - INFO - Start Calculate the weight by Gauss kernel!

2021-08-01 16:44:12,460 - INFO - Loading file METR LA.dyna

2021-08-01 16:44:17,134 - INFO - Loaded file METR LA.dyna, shape=(34272, 207, 1)

2021-08-01 16:44:23,172 - INFO - Dataset created

2021-08-01 16:44:23,172 - INFO - x shape: (34249, 12, 207, 2), y shape: (34249, 12, 207, 2)
2021-08-01 16:44:23,180 - INFO - train x: (23974, 12, 207, 2), y: (23974, 12, 207, 2)
2021-08-01 16:44:23,180 - INFO - eval x: (3425, 12, 207, 2), y: (3425, 12, 207, 2)
2021-08-01 16:44:23,181 - INFO - test x: (6850, 12, 207, 2), y: (6850, 12, 207, 2)
2021-08-01 16:45:44,783 - INFO - Saved at ./libtraffic/cache/dataset cache/point based METR LA 12 12 0.7 0.1 standard 64 True True False True.npz
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16:45:52,786
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INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

rnn.weight_ih_l16 torch.S1ze([192, 414])
rnn.weight_hh_10 torch.Size([192, 64])
rnn.bias_ih_10 torch.Size([192]) cuda:@
rnn.bias_hh_10 torch.Size([192]) cuda:@
fc.weight torch.Size([207, 64]1) cud
fc.bias torch.Size([2071) cuda:@
Total parameter numbers: 105615

You select sgd’ optimizer.

You select ‘multisteplr’ 1r_scheduler.

cuda:0
cuda: 0
True
True
True
True

True
True
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INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

Start training ...

num_batches:375

epoch complete!

evaluating now!

Epoch [0/100] train_loss: 6.0138, val loss: 5.0889, lr: 0.020000, 13.32s

Saved model at @

Val loss decrease from inf to 5.0889, saving to ./libtraffic/cache/model_cache/RNN_METR_LA_epoch®.tar
epoch complete!

evaluating now!

Epoch [1/100] train_loss: 4.7922, val loss: 4.5311, lr: 0.020000, 13.16s

Saved model at 1

val loss decrease from 5.0889 to 4.5311, saving to ./libtraffic/cache/model cache/RNN_METR LA epochi.tar
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