
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IEEE Catalog Number: 

ISBN: 

CFP20G01-POD 

978-1-7281-9410-3 

2020 IEEE 5th International 

Conference on Intelligent 

Transportation Engineering 

(ICITE 2020) 

Beijing, China 

11-13 September 2020 



 

 

 

 

 

 

 

Copyright © 2020 by the Institute of Electrical and Electronics Engineers, Inc. 

All Rights Reserved 

 

Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  

Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 

use of patrons those articles in this volume that carry a code at the bottom of the first 

page, provided the per-copy fee indicated in the code is paid through Copyright 

Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   

 

For other copying, reprint or republication permission, write to IEEE Copyrights 

Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 

reserved.   

 

*** This is a print representation of what appears in the IEEE Digital 

Library.  Some format issues inherent in the e-media version may also 

appear in this print version.  
 

 

IEEE Catalog Number:   CFP20G01-POD 

ISBN (Print-On-Demand):  978-1-7281-9410-3 

ISBN (Online):   978-1-7281-9409-7 

 

 

           

 

Additional Copies of This Publication Are Available From: 

 

Curran Associates, Inc 

57 Morehouse Lane 

Red Hook, NY  12571 USA 

Phone:  (845) 758-0400 

Fax:  (845) 758-2633 

E-mail: curran@proceedings.com 

Web:               www.proceedings.com 
 

 

 



 

iii 
 

Table of Contents 
 

2020 IEEE 5th International Conference 
on Intelligent Transportation 

Engineering 
 

(ICITE 2020) 

Preface…………………………………………………………………………………………………………………………xii   

Conference Committees………………………………………………………………………………………………..xiii 

 
Traffic Route Planning 

An Algorithm to Calculate Feasible Turnback Time in Complex Route Conditions .............................. 1 
Feijie Wang, Zhenyu Fu, Lingxiao He, Tambominyi Eliasu, Jiangfeng Mao 

Route Choice Model of the Major Passenger Group in Urban Rail Transit: A Case Study of Beijing, 
China .................................................................................................................................................. 8 

Chen Li, Xinjian Liu, Yunyun Bai, Bo Wang, Jianling Huang, Yanyan Chen 

Research on a Station Express Model of a Single Loop Mode Based on Implicit Numeration ........... 14 
Feijie Wang, Hongyang Yu, Lingxiao He, Yongqiang Bao 

Sailing Route and Speed Optimization for Green Intermodal Transportation ..................................... 18 
Haitao Ji, Peng Wu 

Optimal Multi-attribute Decision-making Method for Public Bus Route Selection under Interval-Valued 
Intuitionistic Fuzzy Environment ........................................................................................................ 23 

Jianghong Feng, Suxiu Xu, Ming Li 

Modeling the Tourism Travel Mode and Route Choice Behaviour based on Nested Logit Model ...... 28 
Yigang Li, Enjian Yao, Yang Yang, Hekai Zhuang 

Research on ATS Route Control Based on the Binary Tree Algorithm .............................................. 33 
Yi Liu, Feijie Wang, Shengmao Xie 

Effectiveness of Public Transport Networks in Motorized Mode Detection: A Case Study of a Planning 
Survey in Nanjing .............................................................................................................................. 37 

Liangpeng Gao, Xiaoshi Chen, Zhandong Zhu, Tang-Hsien Chang 



 

iv 
 

Traffic Travel Mode 

Tourism Travel Mode Identification Based on Cell Phone Signaling Data ......................................... 44 
Zhaohui Wang, Yang Yang, Enjian Yao, Hekai Zhuang, Yigang Li 

Real-time Group Route Diversion Control Considering Dynamic Response Behavior ....................... 50 
Tiandong Xu, Yuan Hao, Yao Yu, Huibing Li, Xinshuo Xu 

Trip Purpose Prediction Based on Hidden Markov Model with GPS and Land Use Data .................. 55 
Yanyan Chen, Zeqian Jin, Chen Li 

A Potential Way of Island Travel: Sea Bus ........................................................................................ 60 
Huibing Cheng, Bingqing Tan, Yumeng Zhang, Suxiu Xu, Ming Li 

Gradient Determination for the Design of Electric Autorickshaws Specific to Terrain Characteristics of 
Kerala State, Using Digital Elevation Model ...................................................................................... 66 

Anil R, Sabu R, Sreelakshmi T M 

Prediction Model of Inland Ship Fuel Consumption Considering Influence of Navigation Status and 
Environmental Factors ...................................................................................................................... 71 

Zhi Yuan, Jingxian Liu,Yi Liu, Biao Tu, Yue Li, Yulu Liu, Zongzhi Li 

A Spatial and Temporal Combination Model for Traffic Flow: A Case Study of Beijing Expressway .. 76 
Wan Liu, Yuanli Gu, Ying Ding, Wenqi Lu, Xiaoping Rui, Lu Tao 

Modeling Taxi Passengers’ Satisfaction under Internet Plus: A Case of Harbin, China ..................... 82 
Xiaowei Hu, Hui Gong, Zeju Xie 

Traffic J  am and F  low Control 

An Automatic Traffic Peak Picking Method Based on Max Tree ........................................................ 88 
Rui Tao, Yuqing Song 

Linear Programming Model for Single-line Passenger Flow Control during Subway Peak Hours ...... 93 
Qiuchen Zhang, Qin Luo, Wei Li, Xiongfei Zhang 

Application of LSTM in Short-term Traffic Flow Prediction ................................................................. 98 
Chuanli Kang, Zhenyu Zhang 

Research on Prediction of Urban Road Congestion Based on Spark-GBDT ................................... 102 
Xiaoman Bai, Yongxiang Feng, Leixiao Li, Liping Zhang 

Long Term Traffic Prediction in Highway Using Parallel CNN ......................................................... 107 
Donghyun Lim, Minhyeok Lee, Junhee Seok 

A Genetic Algorithm-based AutoML Approach for Large-scale Traffic Speed Prediction ................. 111 
Junwei You 

An Attention-based Approach for Traffic Conditions Forecasting Considering Spatial-Temporal 
Features ......................................................................................................................................... 117 

Lu Tao, Yuanli Gu, Wenqi Lu, Xiaoping Rui, Tian Zhou, Ying Ding 



 

v 
 

Trend Analysis of Passenger Evacuation Modeling Technology in Urban Rail Transit .................... 123 
Jinfeng Wang, Lianying Sun 

Short-term Traffic Flow Prediction Based on Time-space Characteristics ....................................... 128 
Jinxiong Gao, Xiumei Gao, Hongye Yang 

Estimating Bus Speed Distribution of Bimodal Traffic Using Vine Copula ....................................... 133 
Shuaiyu Zhang, Hui Fu, Changpei Huang 

Study on Departure Time Choice of Tourism Purpose Trips with the Perception of Predicted 
Near-future Traffic Condition-An Experiment Using a Mobile Application ........................................ 141 

Yiping Le, Saizo Aoyagi, Tetsuo Shimizu, Kazuki Takahashi 

Study of Passenger Evacuation Capability in Metro Vehicle Using Simulation Methods ................. 146 
Yazhuo Li, Xia Liu 

Simulation of Toll Lane Capacity of Highway Toll Station ................................................................ 151 
Lei Wang, Peng Wang, Jiandong Zhao 

Railway System Design and Development 

A Method of Improving the Efficiency of Verification and Validation for the Railway Signaling System
 ....................................................................................................................................................... 155 

Fagen Fang, Sha Wang, Qingyuan Shang, Qi Fang 

Slip Ratio Control in Rail Vehicle Braking with Sliding Mode Control Method .................................. 160 
Tianhe Ma, Mengling Wu, Chun Tian 

Research on Automated Testing Method of Railway Signaling System ........................................... 165 
Sha Wang, Qingyuan Shang, Qi Fang, Fagen Fang 

The Past, Present and Future of Railway Interlocking System ........................................................ 170 
Lujiang Huang 

Interface Verification between the Main Control Board and Driver Board of the Allelectronic Interlocking 
Computer Platform .......................................................................................................................... 175 

Qi Fang, Qingyuan Shang, Sha Wang, Fagen Fang 

Design of Subway Passenger Guidance System Based on Array Resistance Pressure Sensor ..... 179 
Mengfei Su, Yixiang Yue 

The Influence of All-electronic Interlocking System on Intelligent Operation and Maintenance ........ 186 
Weixin Guan, Xudong Zhou 

Railway Network Construction and Operation 

Railway Passenger Flow Forecast Based on Hybrid PVAR-NN Model ............................................ 190 
Ruiqi Zhu, Huiyu Zhou 

 

 



 

vi 
 

Intelligent Rescheduling Research on Train Dispatching Section of Main Line Highspeed Railway 
Based on Improved GWO Algorithm ............................................................................................... 195 

Zhou Xiaozhao, Zhang Qi, WangTao 

Exploring the Characteristics of High-speed RAILWAY Network Based on Complex Network Theory
 ....................................................................................................................................................... 200 

Li Qian, Jia Huidi 

Research on Lean Operations Management Method of Railway Marshalling Yard ......................... 205 
Wenqiao Sun, Qigang Liu, Xiang Li, Min Chen, Yan Zhang 

An Optimization Approach to the Low-Frequency Entire Train Formation with Price Discount ........ 209 
Shuting Zuo 

Optimization of Regional Hub-and-spoke Integrated Transportation Network: Empirical Analysis of 
Sichuan-Tibet Railway in China ...................................................................................................... 214 

Xu Junxiang, Zhang Jin, Guo Jingni 

Risk Evaluation of Railway Business Line Construction Plan Based on Analytic Hierarchy Process and 
Bayesian Network ........................................................................................................................... 219 

Xiaoxin Di, Xiangqian Li, Linchai Zhou, Wei Xiao, Yixiang Yue 

Optimization of Capacity Utilization of High-Speed Railway Network .............................................. 224 
Weilong Chen, Qin Luo, Wei Li, Lei Gong 

A Comparative Study on Calculation Methods of Capacity of High-speed Railway Network ........... 229 
Fangxiao Tian, Yixiang Yue 

Intelligent Transportation and Information System 

Vehicle License Plate Recognition in Complex Scenes ................................................................... 235 
Zhuang Liu, Yuanping Zhu 

A New Public Transport Payment Method Based on NFC and QR Code ........................................ 240 
Chen Shuran, Yang Xiaoling 

Lightweight Convolutional Neural Networks for Vehicle Target Recognition .................................... 245 
Jintao Wang, Ping Ji, Wen Xiao, Tianwei Ni, Wei Sun, Sheng Zeng 

Big Data Based Intelligent Operation and Maintenance Platform .................................................... 249 
Guolin Zhang, Jing Lin, Ying Zhang, Kechong Xue, Jielong Nan, Bo Li 

Research on Fatigue Driving Detection Method Based on Lightweight Convolutional Neural Network .. 
 ....................................................................................................................................................... 254 

Xiao-wei Xu, Chang-ran Liu, Xue-jing Yu, Hao Xiong, Feng Qian 

A Method of Automatic Test Case Generation Based on CT-LSSVM Algorithm in FAO Systems ... 259 
Sha Wang, Qingyuan Shang, Zhujun Ling, Dandan Liu, Xiangxian Chen 

An Optimized Multi-sensor Fused Object Detection Method for Intelligent Vehicles ........................ 265 
Jiayu Shen, Qingxiao Liu, Huiyan Chen 



 

vii 
 

Research on Pedestrian Intelligent Recognition Method Based on Cascade Classifier Structure .... 271 
Aili Wang, Lu Li, Baotian Dong 

ZC Application Software Development Method Based on Boolean Logic ........................................ 276 
Jinlei Wang 

Precise Train Stopping Algorithm Based on Deceleration Control ................................................... 281 
Mengling Wu, Chao Chen, Chun Tian, Jiajun Zhou 

Multi Decoupling Point Optimization Model and Its Application in Ecotype Supply Chain - Platform A 
Case Study ..................................................................................................................................... 285 

Jin Zhang, Hongji Zhang, Xinyi Chang 

Discussion on the Application of UAV Oblique Photography in the Registration of Rural Housing and 
Real Estate Integration ................................................................................................................... 290 

Wang Feng, Liu Dandan, Cao Qiang 

Traffic Signal System and Control 

Model of U-turn Openings Optimization at Signalized T-intersection with Single Release ............... 296 
Hu Peng, Deng Yujing 

Blind Information Extraction of Machine Faults Based on Separating Matrix ................................... 301 
Hao Li, Yifan Tan, and Yun Pu 

Research on Traffic Characteristics of Signal Intersections with Mixed Traffic Flow ........................ 306 
Xiao Tong Cui, Xian Sheng Li, Xue Lian Zheng, Xing Ying Zhang, Lan Zhao, Jinghai Zhang 

Transportation Network and Communication Technology 

Vulnerability Analysis of Urban Rail Transit Network under Line Interruption Operation .................. 313 
Liqiao Ning, Binglei Xie, Xi Zhang, Wenkai Xu 

Centralised Versus Decentralised Traffic Optimisation of Urban Road Networks: A Simulation Study .. 
 ....................................................................................................................................................... 319 

Mauro Vallati 

Multi-tag Information Interactive Communication Model Based on Precise Position Detection in 
Vehicle-Infrastructure Collaboration Environment ........................................................................... 326 

ZhaoYatao, Wang Jiangfeng, Cheng Sijie, Gao Zhijun, Huang Haitao 

Car-to-Car Communication Using ITS-G5 & 5G .............................................................................. 331 
Muhammad Naeem Tahir, Sahar Fatima, Nouman Bashir 

Research on V2I/V2V Hybrid Multi-hop Edge Computing Offloading Algorithm in IoV Environment 
336

 

Yueqing Wang, Xi Hu, Lijun Guo, Zhaoyang Yao

 

Research on Information Interaction of the Train Regulation Service in ATS

 

Subsystem

 

................

 

341

 

Yi Yu, Jianhua Dou, Yingying Sun

 

 

.......................................................................................................................................................



 

viii 
 

Research on the Method and Application of Intelligent Information Service Demand Identification of 
Inland Waterway ............................................................................................................................. 345 

Xiaojian Di, Jixiu Zhang, Baidan Li, Zhiyuan Xu 

Traffic Safety and Management 

Application of Random-parameter Negative Binomial Model to Examine the Relationship between the 
Severity of Traffic Accident ............................................................................................................. 351 

Fangyuan Li, Kun Jiang 

Safety Analysis Based on Critical Scenarios and Collision Avoidance of Highly Automated Vehicle 
 ....................................................................................................................................................... 355 

Yan Li, Liping Gao, Dongyu Wang, You Zhang 

Factor Recognition of Regional Serious Pedestrian-vehicle Crash Using Big Data for Intelligent 
Vehicles .......................................................................................................................................... 361 

Yanyan Chen, Yuntong Zhou 

Will Autonomous Vehicles Improve Traffic Efficiency and Safety in Urban Road Bottlenecks? The 
Penetration Rate Matters ................................................................................................................ 366 

Tianshu Zhang, Kun Gao 

Amendments to the Methods of Non-standardized Cargo Unit Securing Assessing ........................ 371 
Ling De-chao, Tian Bai-jun, Liu Yang-gui 

Real-Time Estimation of Tire-Road Friction Coefficient Based on Unscented Kalman Filtering ....... 376 
Xuewu Lin, Jianqiang Wang, Qing Xu, Gaolei Shi, Yitao Jin 

Optimization of Pneumatic Overhaul Workflows in Rolling Stock Workshop for Increased Process 
Efficiency ........................................................................................................................................ 383 

Hai Rong Lee, Andrew Keong Ng, Raymond Kong Hee Tay 

The Safety Design Suggestions of Autonomous Mine Transportation System ................................ 388 
Binjian Wu, Jian Bai, Zhujun Ling, Zaifu Zhou, Feijie Wang, Shunding Hu, Aijun Liu 

Cascading Failure Model Establishment and Empirical Analysis of Multimodal Transport Network 
 ....................................................................................................................................................... 393 

Guo Jingni, Xu Junxiang, He Zhenggang, Liao Wei 

Shipping Packaging Dangerous Goods Management Cloud ........................................................... 399 
Nannan Kang, Baijun Tian, Xinxin Wu, Lixia Zhang 

Transportation Infrastructure Design and Construction 

Application and Evaluation of NovaSurfacing Technology ............................................................... 403 
Xiaojun Zhang, Dongna Li, Xingjun Zhang, Wei Hong, Luchun Yan, Shanglin Song 

Research on Electric Vehicle Charging Stations Planning Based on Traffic Destination Heat Data and 
Charger Usage Data ....................................................................................................................... 407 

Zou Danping, Liu Juan, Chen Yuchun, Chu Zhongjian, Lu Liping 



 

ix 
 

The SIDRA Based Analysis on Operations of Three-Leg Modern Roundabout with Single-Lane 
Approaches ..................................................................................................................................... 411 

Yuan Zhang, Hongqi Liu, Jian Wang, Guanyun Wang 

Study on the Health Monitoring Technology of Saline Soil Subgrade and the Distribution Law of 
Subgrade Water Temperature......................................................................................................... 418 

Dongna Li, Xingjun Zhang, JiHao Luan, Luchun Yan, Shanglin Song, Yongning Wang 

Analysis of Electric Vehicle Charging Facilities Operation Data ...................................................... 422 
Juan Liu, Danping Zou, Yuchun Chen, Zhongjian Chu 

Traffic Connection Simulation Evaluation of High Speed Railway Passenger Hub Based on VISSIM
 ....................................................................................................................................................... 427 

Bao Lewen, Mao Chengyuan, Qian Jun, Yang Shengde, Wang Qin 

Study on the Optimization of Parking Location of Car-sharing ........................................................ 434 
Tu Jie, Wu Juan, Zeng Yunhao, Hu Xiaoyue 

A Ramp Merging Strategy for Automated Vehicles Considering Vehicle Longitudinal and Latitudinal 
Dynamics ........................................................................................................................................ 441 

Shurong Li, Chong Wei, Ying Wang 

Exploring the Application of BIM Technology in Bridge Inspection .................................................. 446 
Xiaojian Zhang, Zhuopeng Shi, Jiwu Liu, Kai Han, Weiyang Yan, Xiangyu Zhang, Qi Li 

Research on the Spatial Distribution Characteristics of Traffic-accommodation in Mountain Tourism 
Cities ............................................................................................................................................... 451 

Deng Jie, Zhao Wei, Tan Yifan, Huang Keli, Zhang Haibo 

Urban Rail Transit and Application 

Application of 3D-LiDAR & Camera Extrinsic Calibration in Urban Rail Transit ............................... 456 
Ye Li, Wei Tian, Xin You, Kang Li, Jinhui Yuan, Xiaobo Chen, Linjie Pan 

Optimizing Train-Platforming Plans at Arrival-Departure Tracks of High-speed Railway Stations .... 461 
Hanxiao Wang, Yixiang Yue 

Research on Intelligent Dispatching Technology of Rail Transit ...................................................... 467 
Aijun Liu, Zhujun Ling, Zaifu Zhou 

Modeling Rail Contact Temperature with a Temperature-dependent Coefficient of Friction ............ 472 
Mengling Wu, Zewang Yuan, Chun Tian, Maolin Chen 

Research on Application Scenarios of Interoperability for Urban Rail Transit .................................. 477 
Xiuxia Shi 

Calculation and Optimization of Minimum Headway in Moving Block System ................................. 482 
Hao Gao, Yadong Zhang, Jin Guo 

 



 

x 
 

Prediction of Housing Price Along The Urban Rail Transit Line Based on GA-BP Model and 
Accessibility .................................................................................................................................... 487 

Li Ruo-qi, Hu Jun-hong 

Vehicle Scheduling and Optimization 

A Reinforcement Learning Approach to Train Timetabling for Inter-City High Speed Railway Lines ...... 
 ....................................................................................................................................................... 493 

Yiwei Guo 

Two-way Vehicle Scheduling Approach in Public Transit Based on Tabu Search and Dynamic 
Programming Algorithm .................................................................................................................. 498 

Xinchao Zhao, Juan Lu, Hao Sun, Shimin Hu 

Timetable Rescheduling Considering Headway: A Genetic Algorithm Combined with the Benchmark 
Time Method ................................................................................................................................... 503 

Wenkai Xu, Binglei Xie, Xi Zhang, Liqiao Ning 

Optimize Train Operation Plan of Urban Rail Transit Including Temporal Variation of Passenger 
Ridership during the Day ................................................................................................................. 508 

Yang Cai, Qin Luo, Wei Li, Lei Gong 

Bi-objective Optimization of Emergency Dispatching and Routing for Multi-mode Network Using Ant 
Colony Algorithm............................................................................................................................. 513 

Enze Liu, Junzhe Wang 

Optimal Design of Train Schedule of Urban Rail Transit Based on Time-varying Demand .............. 518 
Bin Zhang, Yixiang Yue 

Optimization Strategy of Tianjin Passenger Transport Hub under the Collaborative Development of 
Beijing, Tianjin Municipalities and Hebei Province........................................................................... 525 

 Tiandong Xu, Yuan Hao, LiZhen Zhou, Xinshuo Xu 

Logistics Transportation and Distribution 

Research on Handling Equipment Allocation of Rail-Sea Intermodal Transportation in Container 
Terminals ........................................................................................................................................ 530 

Naiyu Wang, Mengru Shen, Yongcun Wei 

The Empirical Study on Effectiveness Evaluation of 15-Year Structual Reform for China Rescue and 
Salvage ........................................................................................................................................... 536 

Li Rui, Zhu Jishuang 

Multi-objective Location Model of Urban Terminal Distribution Network .......................................... 541 
Zhenlin Wei, Weimin Xue, Yuzi Ouyang 

A Solution to Ensure Correctness of Movement Authority ............................................................... 547 
Shusong Yang, Xiangyang Wang, Junyang Fang, Wen Fu, Zhengwen Huang 

 



 

xi 
 

Transport Scheme Design for Emergency Supplies Carried by High-speed Passenger Trains ....... 551 
Zihan Yang, Rui Song 

The Application of Improving Particle Group Algorithm in Logistics Path Optimization .................... 556 
Zhang Danlu, Wang Zhongfeng 

A Method for “Last mile” Distribution Demand for Drones ............................................................... 561 
Zhang Fang, Zhang Hong-hai 

Demand Responsive Feeder Transit Scheduling with Flexible Service Quality ............................... 565 
Wenzhou Jin, Jingxuan Ren, Weitiao Wu 

Dynamic Service Network Design Model of Same-day Parcel Express in Network-Alliance Mode .. 570 
Baofeng Sun, Xin Zhang, Xinxin Ren, Zhaoyu Lu 

Research on Benefit-Risk of Vehicle-Cargo Matching Platform Based on Matching Degree ........... 580 
Yongdong Sun, Jin Zhang, Qiuyu Tang, Yan Yan 

Vehicle Design and Engineering 

Study on Longitudinal Impulse Law under Braking Condition for Heavy Haul Train with ECP Brake 
System ............................................................................................................................................ 585 

Chun Tian, Benfeng Zhang 

Research on Test Method of Commercial Vehicle Forward Collision Warning Systems .................. 590 
Botong Wang, Shan Zhang, Wenbo Ma, Kongjian Qin, Kui yuan Guo, Jinxian Gao, Ying Ding 

Study on the Differential Braking of an Eddy Current Retarder Axle Used for Articulated Vehicles 
 ....................................................................................................................................................... 596 

Zhiwei Gao, Desheng Li, Li Xie 

Development and RCS Measurement of Chinese Scooter Dummy ................................................. 601 
Wang Weinan, Ji Zhao, Zhang Shuai, Li Tao, Shi Juan, Ma Wenbo 

Investigating Influence Factors on Injury Severity of Electric and Non-electric Bicycle Crashes in Beijing
 ....................................................................................................................................................... 606 

Yuxuan Xing, Zhiyuan Sun and Duo Wang 




