2024 1EEE International

Conference on Smart Mobility
(SM 2024)

Niagara Falls, Ontario, Canada
16-18 September 2024

I E E E IEEE Catalog Number: CFP24CD9-POD
4 ISBN: 979-8-3503-9014-8



Copyright © 2024 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: CFP24CD9-POD
ISBN (Print-On-Demand): 979-8-3503-9014-8
ISBN (Online): 979-8-3503-9013-1

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

proceedings

.com



2024 IEEE International Conference on Smart
Mobility (SM)

Scalable Bidirectional Smart Charging SGAM Architecture: Use Case Analysis for a Viable Business to Integrate Electric Vehicles as Distributed
Energy Resources Based on IEC Standards
Francesco Maldonato (Technische Universitat Berlin & CARIAD SE, Germany), Dominik Vereno (Josef Ressel Centre for Dependable System-Of-Systems
Engineering & Salzburg University of Applied Sciences, Austria), Simon Eschlberger (Fachhochschule Salzburg, Austria), Christian Neureiter (Salzburg University
of Applied Sciences, Austria), Dietmar Gohlich (Technische Universitat Berlin, Germany)

Impact of Electrification on the Required Bus Fleet Size: The Case of Overnight Depot Charging

Kareem Othman (University of Toronto, Canada), Amer Shalaby (University of Toronto, Canada), Baher Abdulhai (Unversity of Toronto, Canada)

Enhancing Object Tracking in Smart City Intelligent Transportation Systems: A Track-By-Detection Approach Utilizing Satellite Video
Monitoring

Mahmoud A Ahmed, MR (University of Calgary & Remote Sensing Company, Canada), Naser El-Sheimy (University of Calgary, Canada), Henry Leung

(University of Calgary, Canada)
Robot Wheelchair Convoys for Assistive Human Transportation

Helio Perroni, Filho (York University, Canada), Jenny Ren (University of Waterloo, Canada), Julian Forsyth (York University, Canada), Kimia Rajaeifar (York

University, Canada), Mohammad Akhavan (York University, Canada), Arian Haghparast (York University, Canada), Yugian Hou (York University, Canada), Walleed

Khan (York University, Canada), Michael Jenkin (York University, Canada), James Elder (York University, Canada)

Analysis of Data-Driven Detection and Localization of Cyberattacks on Faulty Electric Vehicle Platoons
Jeffrey C Qiu (University of Toronto, Canada), Mohammad Al Janaideh (University of Guelph, Canada), Deepa Kundur (University of Toronto, Canada) ..........coevveeuevveeeunenne

Analysis for Automatic Extraction of Uncomfortable Driving by Constant Observation of Route Buses Using Anonymous Sensors

Toyokazu Akiyama (Kyoto Sangyo University, Japan), Naoki Matsuo (Kyoto Sangyo University, Japan), Ismail Arai (Nara Institute of Science and Technology,
Japan), Hiroshi Yamamoto (Ritsumeikan University, Japan)

Assessing the Effectiveness of Automated Speed Enforcement in Durham Region, Ontario, Canada
Sifatul Mostafi (Ontario Tech University, Canada), Khalid Elgazzar (Ontario Tech University, Canada), Frank Feng (Regional Municipality of Durham, Canada),
Khalil Barakzai (Regional Municipality of Durham, Canada), Dillon Koolhaas (Regional Municipality of Durham, Canada)

A Contextual Multi-Armed Bandit Approach to Personalized Trip Itinerary Planning

Haowei Li (University of Toronto, Canada), Mufeng Wang (University of Toronto, Canada), Jiarui Zhang (University of Toronto, Canada), Tianyu Shi (University of

Toronto, Canada), Alaa Khamis (General Motors Canada, Canada)
Queue Estimation and Consideration in Vehicle Trajectory Optimization at Actuated Signalized Intersections
Amr Shafik (Virginia Tech, USA), Hesham Rakha (Virginia Tech, USA)

The SureStride: An Intermediate Mobility Solution for Seniors
Namya Mehan (McMaster University, Canada), Elizabeth Evans (McMaster University, Canada), Taylor Kramer (McMaster University, Canada), Meera Moorthy
(McMaster University, Canada)

Empowering Cognitive City Wireless Communication Vision
Yuxiang Liu (KAUST, Saudi Arabia), Osama Amin (King Abdullah University of Science and Technology (KAUST), Saudi Arabia), Noha Al-Harthi (NEOM, Saudi
Arabia), Jaafar EImirghani (NEOM, Saudi Arabia), Ahmed M. Eltawil (King Abdullah University of Science and Technology, Saudi Arabia), Basem Shihada (KAUST,
Saudi Arabia)

Optimal V2G Commitment in Multi-Unit Residential Buildings
Javad Fattahi (University of Ottawa, Canada), Mikhak Samadi (Hydro Ottawa, Canada), Carter Li (SWRCH Energy, Canada)

Towards Frictionless Public Transit: A Brief Review of Automatic Fare Collection
Kyler GN Witvoet (McMaster University & McMaster Automotive Resource Center, Canada), Carlos Vidal (McMaster University, Canada), Ali Emadi (McMaster
University, Canada)

Simultaneous Optimal Sizing of Multi Heavy-Duty Electric Charging Infrastructures Connected to Different Electric Utilities Considering
Demand Charges

Rafi Zahedi (University of California, Los Angeles, USA), Natalie Lord (University of California, Los Angeles, USA), Kourosh Sedghisigarchi (California State
University, Northridge (CSUN), USA), Rajit Gadh (University of California - Los Angeles, USA)

Multi- and Intermodal Routing for Realistic Estimation of the X-Minute City: The Case of Cologne
Philipp K. Peter (Universitat Kéln, Germany), Moritz Gottschling (TNG Consulting GmbH, Germany), Wolfgang Ketter (Universitat zu Koln, Germany) ..........ccoccooovveeeveveeenenn.

Enabling Smart Mobility Features Using Spectrogram Images and Convolutional Neural Networks
Xu Fang Zhao (Canada)

Kalman Filter-Based Real-Time Traffic State Estimation and Prediction Using Vehicle Probe Data
Amr Shafik (Virginia Tech, USA), Hesham Rakha (Virginia Tech, USA)

ShipNetSim: A Multi-Ship Simulator for Evaluating Longitudinal Motion, Energy Consumption, and Carbon Footprint of Ships
Ahmed Aredah (Virginia Tech, USA), Hesham Rakha (Virginia Tech, USA)

A Hybrid Autonomous Intersection Management for Minimizing Delays Using Fuzzy Logic
Babangida Zachariah (Ontario Tech University, Canada), Khalid Elgazzar (Ontario Tech University, Canada), Sanaa Alwidian (OntarioTech University, Canada) .....................

A Regulatory Roadmap for Public-Area Mobile Robots

Bern Grush (Urban Robotics Foundation, Canada)

Camera Perspective Transformation to Bird's Eye View via Spatial Transformer Model for Road Intersection Monitoring
Rukesh Prajapati (West Virginia University, USA), Amr El-Wakeel (West Virginia University, USA)

17

25

33

40

48

55

61

67

73

81

87

93

105

110

116

122

129

135



Adaptive Compressing Electric Vehicle Battery Pack Measurements Using Polynomial Coding

Dominic Karnehm (Universitat der Bundeswehr Miinchen, Germany), Antje Neve (Universitat der Bundeswehr Miinchen, Germany)
A Novel Data-Driven Incentive-Based Charging Service Truncation Scheme to Improve the QoS Performance of Public EV Charging Stations

Nassr Al-Dahabreh (Concordia University, Canada), Maurice J. Khabbaz (American University of Beirut, Lebanon & Concordia University, Canada), Mohammad

Ali Sayed (Concordia University, Canada), Ribal Atallah (Hydro Quebec Research Institute, Canada), Chadi Assi (Concordia University, Canada)
Koopman-LQR Controller for Quadrotor UAVs From Data

Zeyad Mahmoud Manaa (King Fahd University of Petroleum and Minerals, Saudi Arabia), Ayman Abdallah (King Fahd University of Petroleum & Minerals,

Saudi Arabia), Mohammad A. Abido (KFUPM, Saudi Arabia), Syed Saad Azhar Ali (King Fahd University of Petroleum & Minerals & Interdisciplinary Research

Center for Smart Mobility and Logistics, Saudi Arabia)

Learning Assisted Simulation-Optimization Framework for Resilient Freight Transport Corridors
Muhammad Satrya Dewantara (TU Delft, The Netherlands), Bilge Atasoy (TU Delft, The Netherlands), Saiedeh Razavi (McMaster University & McMaster Institute
for Transportation and Logistics, Canada), Mahnam Saeednia (TU Delft, The Netherlands)

Advancing Travel Time Prediction in Intelligent Transportation Systems Through Leaning-Based Uncertainty Quantification
Saiedeh Razavi (McMaster University & McMaster Institute for Transportation and Logistics, Canada), Siyavash Filom (McMaster University, Canada)
Performance Evaluation of a Single-Hop LoRa loT Network

Zahra Mohtajollah (Ryerson University, Canada), Jelena Misi¢ (Toronto Metropolitan University, Canada), Vojislav B. Misi¢ (Toronto Metropolitan University,
Canada)

Performance Assessment of Vehicular Cloud Systems: An Analytical Approach Using M/G/m Queueing Model
Farzaneh Abdolahi (Toronto Metropolitan University, Canada), Jelena Misi¢ (Toronto Metropolitan University, Canada), Vojislav B. Misi¢ (Toronto Metropolitan
University, Canada), Xiaolin Chang (Beijing Jiaotong University, China)

Emergency Management Plan for Electric Vehicles During Floods Using Daily Routing Patterns
Alaa Torkey (Western University, Canada), Mohamed H. Zaki (Western University, Canada), Ashraf A. El Damatty (Western University, Canada)

Cybersecurity Governance Considerations for Smart Mobility Systems: Incremental Considerations Arising From Decentralization and Machine
Learning

Margaret H McKay (National Research Council of Canada, Canada), Vance Lockton (Office of the Privacy Commissioner of Canada, Canada)

Bio-Inspired Intelligent Anomaly Diagnosis System for Health Monitoring in Connected Vehicles
Mahsa Jalali (University of Windsor, Canada), Ehsan Hallaji (University of Windsor, Canada), Mehrdad Saif (University of Windsor & Faculty of Engineering,
Canada)

Optimizing Smart Bike-Sharing Station Placement Near Public Transit Stops Using GIS: A Case Study of London, Ontario
Ahmed Elnawawy (Western University, Canada), Jinhyung Lee (Western University, Canada), Mohamed H. Zaki (Western University, Canada)

Reward-Based Charging Schedule for a Community-Based Ride-Sharing Service

Avinash Nagarajan (Munster Technological University, Ireland)

Enhancing and Evaluating a Decentralized Cycle-Free Game-Theoretic Adaptive Trdffic Signal Controller on an Isolated Signalized
Intersection

Amr Shafik (Virginia Tech, USA), Hesham Rakha (Virginia Tech, USA)

Improving Traffic Safety and Efficiency With Multi-Objective Lane Change Assistance
Yu Wu (McMaster University, Canada), Hao Yang (McMaster University, Canada), Jing Li (McMaster University, Canada), Seyhan Ucar (Toyota Motor North
America R&D, InfoTech Labs, USA), Yashar Farid (Toyota Motor North America R&D, USA)

Lane Planning of Connected Autonomous Vehicles Using a Graph Representation of Road Contents
Mariam Nour (University of Central Florida, USA), Yashar Farid (Toyota Motor North America R&D, USA), Lu Xu (Toyota Motor North America R&D, USA),
Chunghan Lee (Toyota Motor North America R&D, InfoTech Labs, USA), Kentaro Oguchi (Toyota Motor North America R&D, InfoTech Labs, USA)
Naturalistic Data Analysis: Assessing Factors Impacting E-Bike Cyclist Safety on Urban Roads
Shabnam Pejhan (Ontario Tech University, Canada)

Trains or Planes? An Aspect-Based Sentiment Analysis of Travel Satisfaction

Maren Schnieder (Anglia Ruskin University Cambridge, United Kingdom (Great Britain)), Manoj Dora (Anglia Ruskin University, United Kingdom (Great
Britain))

An Overview on Intelligent Edge Computing for Enhancing CAEV and UAV Charging in 6G ITS
Palwasha Waheed Shaikh (University of Ottawa, Canada), Hussein Mouftah (University of Ottawa, Canada)

Siting and Sizing of EV Charging Stations in Active Distribution Systems Considering V2G Capability
Adhip Sreekumar Kizhuthodi (Ontario Tech University, Canada), Tarlochan Sidhu (Ontario Tech University, Canada), Sheldon Williamson (Ontario University,
Canada)

Design and Preliminary Testing of an Aerial Landing Dock for Mobile Robots for Multi-Modal Robotic Systems
Troy Radam (Ontario Tech University, Canada), Scott Nokleby (Ontario Technology University, Canada)

From Raindrops to Pixels: A Novel Model to Predict ADAS Camera Image Degradation in Rain
Long Li (Ontario Tech University, Canada), Wing Yi Pao (Ontario Tech University, Canada), Martin Agelin-Chaab (Ontario Tech University, Canada), John Komar
(Ontario Tech University, Canada)

Developing and Testing a Smart City Signalized Eco-Cooperative Adaptive Cruise Control System
Hao Chen (Virginia Tech Tranportation Institute, USA), Hesham Rakha (Virginia Tech, USA), Jinghui Wang (Aramco Research Center, USA)

Smart Mobility: Leveraging Perception Sensors for Map-Based Navigation in Autonomous Vehicles
Paulo Ricardo Marques de Araujo (Queens University, Canada), Eslam Mounier (Queens University, Canada), Emma Dawson (Queen's University, Canada),
Aboelmagd Noureldin (Royal Military College of Canada & School of Computing, Queen's University, Canada)

ASENet: A Deep Learning Approach to Predict Traffic Speed Compliance During Automated Speed Enforcement
Sifatul Mostafi (Ontario Tech University, Canada), Khalid Elgazzar (Ontario Tech University, Canada), Frank Feng (Regional Municipality of Durham, Canada),
Khalil Barakzai (Regional Municipality of Durham, Canada), Dillon Koolhaas (Regional Municipality of Durham, Canada)

141

153

159

165

171

177

183

189

197

203

209

216

222

230

236

242

248

254

260

267

275

281

287



On the Necessity of DCM Operation for Buck Converters Between Constant Voltage Buses
Ahmed M A Oteafy (Alfaisal University, Saudi Arabia) 293






