2021 IEEE International
Conference on Autonomous
Systems (ICAS 2021)

Virtual Conference
11 — 13 August 2021

I E E E IEEE Catalog Number: CFP21GAF-POD
° ISBN: 978-1-7281-7290-3



Copyright © 2021 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: CFP21GAF-POD
ISBN (Print-On-Demand): 978-1-7281-7290-3
ISBN (Online): 978-1-7281-7289-7

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

proceedings



Table of Contents

Keynote 1
Session Chair: Prof. Kostas Plataniotis

Drone Vision and Deep Learning for Infrastructure INSPection ..........cccccovvvevi i

loannis Pitas, FIEEE, EU RASIP Fellow

Keynote 2
Session Chair: Yingxu Wang

Verification, Trustworthiness, and Accountability of Human-driven Autonomous Systems
Imre Rudas, University Research and Innovation Center (EKIK), Obuda University, Budapest, Hungary

Tamas Haidegger, University Research and Innovation Center (EKIK), Obuda University, Budapest, Hungary

Keynote 3
Session Chair: Arash Mohammadi

Sustainable Autonomy: Challenges and PerspectiVeS.......cccoveveeiiiicie e

Robert Kozma, The University of Memphis, USA

Keynote 4
Session Chair: Dr. Lucio Marcenaro

Morphogenetic Self-organization of Swarm RODOTS........ccccviiiiiiiie e

Yaochu Jin, University of Surrey, UK

Keynote 5
Session Chair: Dr. Farokh Atashzar

Improving Manipulation Capabilities of Autonomous RODOLS........ccccvcveiiiiiicecc e

Anthony Vetro, Mitsubishi Electric Research Labs, USA

Keynote 6
Session Chair: Arash Mohammadi

Information Fusion and Decision Support for Autonomous SYStemS ........cccccvevveieeiecec e,

Henry Leung University of Calgary, Canada

Keynote 7
Session Chair: Dr. Lucio Marcenaro

Bayesian EMergent SeIT AWAIENESS .....c.iii ittt te et este e eseesseesteesteaneenneens

Carlo S. Regazzoni University of Genova, Italy

Keynote 8
Session Chair: Amir Asif

On Ethics of Autonomous and Intelligent SysStems (Ai/S) ..o

Hagit Messer, Life Fellow of the IEEE, Tel Aviv University, Israel

Keynote 9
Session Chair: Yingxu Wang

Enabling Trust in Autonomous Human—machine Teaming .......ccccceveivieiiieiiiereiie e

Dr. Ming Hou Defence Research & Development, Canada



Parallel Session
MT1: Framework of Autonomous Systems
Session Chair: Yingxu Wang

Perspectives on the Emerging Field of Autonomous Systems and its Theoretical Framework ................ 12
Yingxu Wang, University of Calgary, Canada
Konstantinos Plataniotis, University of Toronto, Canada
Arash Mohammadi, University of Concordia, Canada
Lucio Marcenaro, Unige, Italy
Amir Asif, University of Concordia, Canada
Ming Hou, DRDC, Canada
Henry Leung, University of Calgary, Canada
Marina Gavrilova, University of Calgary, Canada

Optimal multidimensional cyclic convolution algorithms for deep learning and computer vision
oY &1 LT o3= A o o =SSR 17
loannis Pitas, Aristotle University of Thessaloniki, Greece

Interpretable anomaly detection using a Generalized Markov Jump Particle Filter .......c.cccoevvveveiieieinnne, 22
Giulia Slavic, University of Genova, Italy
Pablo Marin, University Carlos Il de Madrid, Spain
David Martin, University Carlos Ill de Madrid, Spain
Lucio Marcenaro, University of Genova, Italy
Carlo Regazzoni, University of Genova, Italy

Deliberation for Intra-vehicle Robotic ACHIVILIES IN SPACE ......covoiiiieiiee e 27
Abiola Akanni, The National Aeronautics and Space Administration, United States
J. Benton, The National Aeronautics and Space Administration, United States
Robert Morris, The National Aeronautics and Space Administration, United States

Experimental Validation of Domain Knowledge Assisted Robotic Exploration and Source

(oot 112214 o ] o H OSSR P PP 32
Thomas Wiedemann, German Aerospace Center, Germany
Dmitriy Shutin, German Aerospace Center, Germany
Achim J. Lilienthal, Orebro University, AASS, Sweden

Parallel Session
ST1: Autonomous Medical Robotic Systems
Session Chair: Mahdi Tavakoli, Farokh Atashzar, and Dario Farina

A Vision-Based Method for Estimating Contact Forces in Intracardiac Catheters .........c.ccccovevveiieiveceinenns 37
Hamidreza Khodashenas, Concordia University, Canada
Pedram Fekri, Concordia University, Canada
Mehrdad Zadeh, Kettering University, United States
Javad Dargahi, Concordia University, Canada

A classical machine learning approach for EMG-based lower limb intention detection for human-robot

L NR=T = Toa T g RS} VAT (=T 1o B OSSPSR 44
Hasti Khiabani, Carleton University, Canada
Mojtaba Ahmadi, Carleton University, Canada



An open-source platform for cooperative, semi-autonomous robOtiC SUMGEIY ....cccccvvieiieieeiecie e ese s 49
Laura Connolly, Queen's University, Canada
Anton Deguet, Johns Hopkins University, United States
Kyle Sunderland, Queen's University, Canada
Andras Lasso, Queen's University, Canada
Tamas Ungi, Queen's University, Canada
John F Rudan, Queen's University, Canada
Russell H. Taylor, Johns Hopkins, United States
Parvin Mousavi, Queen's University, Canada
Gabor Fichtinger, Queen's University, Canada

Improving a User's Haptic Perceptual Sensitivity by Optimizing Effective Manipulability of a
REAUNAANT USEI INTEITACE .....cvi ittt ettt e e te et e et e s te e s beestesbeesbeesbeebeeebesnresraeas 54
Teng Li, University of Alberta, Canada
Ali Torabi, University of Alberta, Canada
Hongjun Xing, Harbin Institute of Technology, China
Mahdi Tavakoli, University of Alberta, Canada

Toward Semi-autonomous Stiffness Adaptation of Pneumatic Soft Robots: Modeling and Validation .. 59
Majid Roshanfar, Concordia University, Canada
Amir Hooshiar, McGill University, Canada
Javad Dargahi, Concordia University, Canada

Parallel Session
MT2: Emerging Technologies for Autonomous Systems ()
Session Chair: Lucio Marcenaro

Information-bottleneck-based behavior representation learning for multi-agent reinforcement
LT T 1] Yo TSRS TSPUPPROT 64
Yue Jin, Tsinghua University, China
Shuangging Wei, Louisiana State University, United States
Jian Yuan, Tsinghua University, China
Xudong Zhang, Tsinghua University, China

Estimation of Fields Using Binary Measurements from a Mobile Agent ... 69
Alex Leong, Defence Science and Technology Group, Australia
Mohammad Zamani, Defence Science and Technology Group, Australia

Multichannel Nonnegative matrix factorization with motor data-regularized activations for robust ego-
NOTISE SUPPIESSION Leoitiiti it ite ettt ettt et e e st e st e e te et e e aeesheesbeea b e eteesbeeateesseeasesbe e beesse st e e seeaseensesasesbeententeensesssesbeesbeensesreeas 74
Alexander Schmidt, Friedrich-Alexander University Erlangen-Nuernberg, Germany
Walter Kellermann, Friedrich-Alexander University Erlangen-Nuernberg, Germany

Goal-Oriented Communication for Real-Time Tracking in Autonomous SYSteEMS.......ccccccevvveveevecicceecieenne, 79
Nikolaos Pappas, Linkdping University, Sweden
Marios Kountouris, EURECOM, France

Intelligent Intersection Coordination and Trajectory Optimization for Autonomous Vehicles................... 84
Yixiao Zhang, Harbin Institute of Technology, Shenzhen, China
Gang Chen, Harbin Institute of Technology, Shenzhen, China
Tingting Zhang, Harbin Institute of Technology, Shenzhen, China



Parallel Session
SS1: Autonomous Vehicle Vision
Session Chair: Rui Fan and loannis Pitas

Semantic Image Segmentation Guided by SCENE GEOMELIY ......cccccviviiieiiiecie e

Sotirios Papadopoulos, Aristotle University of Thessaloniki, Greece
loannis Mademlis, Aristotle University of Thessaloniki, Greece
loannis Pitas, Aristotle University of Thessaloniki, Greece

Intelligent road surface deep embedded classifier for an efficient physio-based car driver

A S S AN G ettt et e et e e e e et et e e e —ee et e —— e et aa e ———eeraa e —————

Francesco Rundo, STMicroelectronics, ADG Central R&D, Italy

Roberto Leotta, University of Catania, IPLAB - Computer Science Department, Italy
Vincenzo Piuri, University of Milan, Computer Science Department, Italy

Angelo Genovese, University of Milan, Computer Science Department, Italy

Fabio Scotti, University of Milan, Computer Science Department, Italy

Sebastiano Battiato, University of Catania, IPLAB - Computer Science Department, Italy

Automated Parking Test Using ISAR Images From Automotive Radar...........ccocevvevvivicieccciic i

Neeraj Pandey, Indraprastha Institute of Information Technology Delhi, India
Shobha Ram, Indraprastha Institute of Information Technology Delhi, India

Autonomous vision-based landing of UAV’s on unstructured terrains .........ccoccvvvevveveeve e s

Evangelos Chatzikalymnios, UNIVERSITY OF PATRAS, Greece

GLADAS: Gesture Learning for Self-Driving CarsS .....cccccociiiiiiieiiie e ie e ssee e sre e

Ethan Shaotran, Harvard University, United States
Jon Cruz, Edge Computing Lab, Harvard SEAS, United States
Vijay Janapa Reddi, Harvard University, United States

Parallel Session
SS2: Advanced Navigation for Networked AS’
Session Chair: Siwei Zhang and Henk Wymeersch

Collision Prediction using UWB and Inertial Sensing: Experimental Evaluation..............ccccccovenne.

Aarti Singh, Washington University in St. Louis, United States
Neal Patwari, Washington University in St. Louis, United States

Design and Simulation of an Autonomous Racecar: Perception, SLAM, Planning and Control

Sihao Wu, AERO Driverless Racing Team, Beihang University, China
Zhengwei Yang, AERO Driverless Racing Team, Beihang University, China
Xiaopo Xie, AERO Driverless Racing Team, Beihang University, China
Yilong Wang, AERO Driverless Racing Team, Beihang University, China
Xinliang Wang, AERO Driverless Racing Team, Beihang University, China
Qi Wang, AERO Diriverless Racing Team, Beihang University, China

Bofan Wu, AERO Driverless Racing Team, Beihang University, China
Hongjun Zhang, AERO Driverless Racing Team, Beihang University, China
Hanning Zhang, AERO Driverless Racing Team, Beihang University, China
Haochun Ma, AERO Driverless Racing Team, Beihang University, China
Xuanliang Zhang, AERO Driverless Racing Team, Beihang University, China
Halying Lin, School ofTransportation Science and Enginnering, Beihang University, China



Graph-based Motion Planning for Automated Vehicles using Multi-model Branching and Admissible

[ [T L] AT o USSR 125
Oliver Speidel, UIm University, Germany
Jona Ruof, Ulm University, Germany
Klaus Dietmayer, Ulm University, Germany

Perception Through 2D-MIMO FMCW Automotive Radar Under Adverse Weather ...........c.cccccevevveieennne. 130
Xiangyu Gao, University of Washington, United States
Sumit Roy, University of Washington, United States
Guanbin Xing, University of Washington, United States
Sian Jin, University of Washington, United States

Difference Co-Chirps-Based Non-Uniform PRF Automotive FMCW Radar ............ccccceeiivieiiciieciecece i, 135
Lifan Xu, The University of Alabama, United States
Shungiao Sun, The University of Alabama, United States
Kumar Vijay Mishra, United States CCDC Army Research Laboratory, United States

Parallel Session
ST2: Security & Resilience of Auto. Cyber-Physical Sys.
Session Chair: Deepa Kundur and Mohammad Janaideh

Leader-follower multi-agent systems: a model predictive control scheme against covert attacks ........ 140
Francesco Tedesco, University of Calabria, Italy
Domenico Famularo, University of Calabria, Italy
Giuseppe Franze, University of Calabria, Italy

State-Of-The-Art And Directions For The Conceptual Design Of Safety-Critical Unmanned And
AUTONOMOUS ACTIAI VENICIES ..o bbbttt b bbbt e et et e b eneas 145
Saad Bin Nazarudeen, Concordia University, India
Jonathan Liscouet, Concordia University, Canada

On securing cloud-hosted cyber-physical systems using trusted execution environments................... 150
Amir Mohammad Naseri, Concordia University, Canada
Walter Lucia, Concordia University, Canada
Mohammad Mannan, Concordia University, Canada
Amr Youssef, Concordia University, Canada

A Stress Testing Framework for Autonomous System Verification and Validation (V&V) ..o, 155
Gregory Falco, Johns Hopkins University, United States
Leilani Gilpin, Massachusetts Institute of Technology, United States

Fault Tree Analysis and Risk Mitigation Strategies for Autonomous Systems via Statistical Model

(O aT=Tod g o PSSRSO 160
Ashkan Samadi, Concordia University, Canada
Marwan Ammar, Concordia University, Canada
Otmane Ait Mohamed, Concordia University, Canada



Parallel Session
MT3: Autonomous System and Al
Session Chair: Farokh S. Atashzar

Towards Three-Dimensional Active Incoherent Millimeter-Wave Imaging.......cccoceoeoveieneininnenseieeeeseas 165
Stavros Vakalis, Michigan State University, United States
Jeffrey Nanzer, Michigan State University, United States

An Autonomous Semantic Learning Methodology for Fake News Recognition.........cccoccevveveeceiieieennneenn, 170
Yingxu Wang, University of Calgary, Canada
James Y. Xu, University of Calgary, Canada

Progress on a perimeter surveillanCe ProbIEM ... ...t 176
Jeremy Avigad, Carnegie Mellon University, United States
Floris van Doorn, University of Pittsburgh, United States

Real-Time Learning for THz Radar Mapping and UAV CoNtrol ... 181
Anna Guerra, University of Bologna, Italy
Francesco Guidi, National Research Council of Italy, Italy
Davide Dardari, University of Bologna, Italy
Petar M. Djuric, Stony Brook University, United States

Collaborative communications between a human and a resilient safety support system..........c.ccccoeeee.. 186
Saeideh Samani, NASA, United States
Richard Jessop, Northrop-Grumman, United States
Angela Harrivel, NASA, United States

Parallel Session
ST3: Autonomous Control Systems
Session Chair: Giuseppe Franze and Walter Lucia

Lane changing using mMulti-agent DOQIN .......cccioiiiii et e e e e e e e steesbeanseeseesseesteenreanee e 191
Karthikeyan Nagarajan, Moovita Pte Ltd, Singapore
Zhong Yi, Moovita Pte Ltd, Singapore

Data-driven pump scheduling for cost minimization in water NEtWOIrKS ........ccccccvviiii i 197
Jyotirmoy Bhardwaj, University of Agder, Norway
Joshin Krishnan, University of Agder, Norway
Baltasar Beferull Lozano, University of Agder, Norway

Cooperative Communication, Localization, Sensing and Control for Autonomous Robotic Networks. 202
Siwei Zhang, German Aerospace Center (DLR), Germany
Emanuel Staudinger, German Aerospace Center (DLR), Germany
Robert Péhimann, German Aerospace Center (DLR), Germany
Armin Dammann, German Aerospace Center (DLR), Germany

First steps toward the development of virtual platform for validation of autonomous wheel loader at
pulp-and-paper mill: modelling, control and real-time Simulation............cccccoveiiiiiiiiecce e 207
Michael Kerr, Concordia University, Canada
Danielle Nasrallah, OPAL-RT Technologies, Canada
Tsz-Ho Kwok, Concordia University, Canada



River flow path control with reinforcement [€arnNiNg ........ccooiei i e 212
Donggqi Liu, Graduate School of Sci. & Tech., Niigata University, Japan, Japan
Yutaka Naito, Graduate School of Sci. & Tech., Niigata University, Japan, Japan
Chen Zhang, Graduate School of Sci. & Tech., Niigata University, Japan, Japan
Shogo Muramatsu, Faculty of Eng., Niigata University, Japan, Japan
Hiroyasu Yasuda, Research Inst. for Natural Hazard & Disaster Recovery, Niigata University, Japan, Japan
Kiyoshi Hayasaka, Faculty of Sci., Niigata University, Japan, Japan
Yu Otake, School of Eng., Tohoku University, Japan, Japan

Parallel Session
MT4: Application Paradigms of Autonomous Systems
Session Chair: Amir Asif

Improving Automated Search for Underwater Threats Using Multistatic Sensor Fields by Incorporating
Unconfirmed Track INTOIrMAtION ..ottt et et teeneereeneeseeneeneeneas 217
Daniel Angley, School of Engineering, The University of Melbourne, Australia
Steve Mehrkanoon, School of Engineering, The University of Melbourne, Australia
Bill Moran, The University of Melbourne, Australia
Christopher Gilliam, School of Engineering, RMIT University, Australia
Sergey Simakov, Maritime Division, DSTG, Edinburgh, Australia

Interference Suppression Using Adaptive Nulling Algorithm Without Calibration Sources ..................... 222
Peng Chen, School of Information Engineering, Chang'An University, China
Wei Wang, School of Information Engineering, Chang'An University, China
Jingjie Gao, School of Information Engineering, Chang'An University, China

Learning Robust Features for 3D Object POSE EStIMatioN ......ccccooiiiiiiiieeseeeee s 227
Christos Papaioannidis, Aristotle University of Thessaloniki, Department of Informatics, Greece
loannis Pitas, Aristotle University of Thessaloniki, Department of Informatics, Greece

A Framework for Anomaly Detection Explainability: Comparative Study .........cccoeveviviieiieviiene e 232
Ambareesh Ravi, University of Waterloo, Canada
Xiaozhuo Yu, University of Waterloo, Canada
lara Santelices, University of Waterloo, Canada
Fakhri Karray, University of Waterloo, Canada
Baris Fidan, University of Waterloo, Canada

Heterogeneous Vehicular Platooning With Stable Decentralized Linear Feedback Control ..................... 237
Amir Zakerimanesh, University of Alberta, Canada
Tony Qiu, University of Alberta, Canada
Mahdi Tavakoli, University of Alberta, Canada

Parallel Session
SS3: Trustworthy Autonomous Human-Machine Systems
Session Chair: Yaoping Hu and Baris Fidan

Trustworthy Adaptation with Few-shot Learning for Hand Gesture Recognition ..........ccccccoovevveveeceiienen, 242
Elahe Rahimian, Concordia University, Canada
Soheil Zabihi, Conccordia Universityy, Canada
Amir Asif, York University, Canada
Farokh Atashzar, New York University (NYU), United States
Arash Mohammadi, Concordia University, Canada



Thermal faCE IMAJE GENEIALON ......iiieie ettt et et e e e et e s teesteesbesteesbeesseesbeessesteesbeaseesseessaenseenseneeas 247
Xingdong Cao, University of Calgary, Canada
Kenneth Lai, University of Calgary, Canada
Svetlana Yanushkevich, University of Calgary, Canada
Michael Smith, University of Calgary, Canada

Building and measuring trust in human-maching SYSTEMS .......cccoicv i 252
Lida Ghaemi Dizaji, University of Calgary, Canada
Yaoping Hu, University of Calgary, Canada

Quality Assurance Challenges for Machine Learning Software Applications During Software
Development Life CYCIE PRASES ..ottt ettt e s e s s e s te e beeneesteeteenseaneesnaeneeenas 257
Md Abdullah Al Alamin, University of Calgary, Canada
Gias Uddin, University of Calgary, Canada

An Open Source Motion Planning Framework for Autonomous Minimally Invasive Surgical Robots ... 262
Aleks Attanasio, University of Leeds, United Kingdom
Nils Marahrens, University of Leeds, United Kingdom
Bruno Scaglioni, University of Leeds, United Kingdom
Pietro Valdastri, University of Leeds, United Kingdom

Parallel Session
SS4: Explainable Machine Learning for AS’
Session Chair: Yong M. Ro, Parnian Afshar and Kostas Plataniotis

Towards explainable semantic segmentation for autonomous driving systems by multi-scale
(2= La = LA Lo T g == =T o1 10 o OSSPSR 267
Mohanad Abukmeil, Universita degli Studi di Milano, Italy
Angelo Genovese, Universita degli Studi di Milano, Italy
Vincenzo Piuri, Universita degli Studi di Milano, Italy
Francesco Rundo, STMicroelectronics, Italy
Fabio Scotti, Universita degli Studi di Milano, Italy

Attentive AutoEncoders for improving visual Anomaly DeteCtion ........cccooveiiiiiiiieieiie e 272
Ambareesh Ravi, University of Waterloo, Canada
Fakhri Karray, University of Waterloo, Canada

Anomaly-aware Federated Learning with Heterogeneous Data ...........ccooeieiriiciie e 277
Zheng Chen, Linképing University, Sweden
Chung-Hsuan Hu, Link6ping University, Sweden
Erik G. Larsson, Linkdping University, Sweden

Online unsupervised learning for domain shift in COVID-19 CT scan datasets ........c.cccceeevveveevieneiiennnns 282
Nicolas Ewen, Ryerson University, Canada
Naimul Khan, Ryerson University, Canada

Blind Detection of Radar Pulse Trains via Self-ConVOIULION........c.ccoii i 287
Alex Byrley, University at Buffalo, United States
Adly Fam, University at Buffalo, United States



Parallel Session
ST4: Autonomous Transportation Systems
Session Chair: Chun Wang and Anjali Awasthi

Order Dispatching in Ride-Sharing Platform under Travel Time Uncertainty: A Data-Driven Robust
(O o X g T 2= u T o] o AN o] o] o F-Tod o ISR 292
Xiaoming Li, Concordia University, Canada
Jie Gao, Concordia University, Canada
Chun Wang, Concordia University, Canada
Xiao Huang, Concordia University, Canada
Yimin Nie, Ericsson Incorporation, Canada

Data-Driven Kalman-Based Velocity Estimation for AUtONOMOUS RACING ....ceoviiierieiieiciiee e 299
Guy Revach, Signal Processing Laboratory (I1SI), Department of Information Technology and Electrical Engineering, ETH
Zurich, Switzerland
Nir Shlezinger, School of ECE, Ben-Gurion University of the Negev,, Israel
Ruud van Sloun, EE Dpt., Eindhoven University of Technology and Phillips Research, Netherlands
Adria Lépez Escoriza, ETHZ, Spain

Cooperative UWB-Based Localization for Outdoors Positioning and Navigation of UAVs aided by
(T go 10T Lo B {0 o Yo £SO 304
Konstantinos Moustakas, UNIVERSITY OF PATRAS, Greece
Xianjia Yu, University of Turku, Finland
Qingging Li, University of Turku, Finland
Jorge Pefia Queralta, University of Turku, Finland
Jukka Heikkonen, University of Turku, Finland
Tomi Westerlund, University of Turku, Finland

An Off-Road Terrain Dataset Including Images Labeled With Measures of Terrain Roughness.............. 309
Gabriela Gresenz, Vanderbilt University, United States
Jules White, Vanderbilt University, United States
Douglas C. Schmidt, Vanderbilt University, United States

A Visual Control Scheme for AUV Underwater Pipeline Tracking ......cccoovevieiiiiiiie i 314
Waseem Akram, University of Calabria, DIMES, Italy
Alessandro Casavola, University of Calabria, Italy

Parallel Session
MT5: AS Solutions for Engineering Problems
Session Chair: Farokh Atashzar

Simultaneous Calibration of Positions, Orientations, and Time Offsets, among Multiple Microphone

N = A TSRO UP 319
Chishio Sugiyama, Dept. of Systems and Control Engineering, School of Engineering, Tokyo Institute of Technology,
Japan
Katsutoshi ltoyama, Dept. of Systems and Control Engineering, School of Engineering, Tokyo Institute of Technology,
Japan
Kenji Nishida, Dept. of Systems and Control Engineering, School of Engineering, Tokyo Institute of Technology, Japan
Kazuhiro Nakadai, 1) School of Engineering, Tokyo Institute of Technology, 2) Honda Research Institute Japan Co., Ltd.,
Japan



Improved and Efficient Inter-vehicle Distance Estimation using Road Gradients of Ego and Target
RV =] T Tod 1= USROS 324
Muhyun Back, Handong Global University, South Korea
Jinkyu Lee, Handong Global University, South Korea
Kyuho Bae, Stradvision Inc., South Korea
Sung Soo Hwang, Handong Global University, South Korea
I'Yong Chun, University of Hawai'‘i at Manoa, United States

Graph Convolutional Neural Network for Reliable Gait-Based Human Recognition ...........ccccceeeviveiieennenn, 329
Md Shopon, University of Calgary, Canada
Svetlana Yanushkevich, University of Calgary, Canada
Yingxu Wang, University of Calgary, Canada
Marina Gavrilova, University of Calgary, Canada

Multi-scale feature fusion evolves semantic segmentation for road pothole detection............ccccoeveene. 334
Jiahe Fan, Beijing Institute of Technology, China
Rigen Wu, ATG Robotics, China
Junaid Bocus, University of Bristol, United Kingdom
Yanan Liu, University of Bristol, United Kingdom
Brett Hosking, Arm, United Kingdom
Sergey Vityazev, Ryazan State Radio Engineering University, Russia
Rui Fan, University of California San Diego, United States

Deep learning architectures used in EEG-based estimation of cognitive workload: A review................. 339
Nusrat Zerin Zenia, University of calgary, Canada
Yaoping Hu, University of Calgary, Canada

Parallel Session
ST5: Signal Processing for Self-Aware & Social AS’
Session Chair: Hoi-To Wai and Usman Khan

Simultaneous Distributed Estimation and Attack Detection/Isolation in Social Networks: Structural
Observability, Kronecker-Product Network, and Chi-Square Detector ........c..ccoveoieiiiieiicce e 344
Mohammadreza Doostmohammadian, Semnan University, Iran
Themistoklis Charalambous, Aalto University, Finland
Miadreza Shafie-Khah, University of Vaasa, Finland
Nader Meskin, Qatar University, Qatar
Usman Khan, Tufts University, United States

Modified crop health monitoring and pesticide spraying system using NDVI and Semantic
Segmentation: An AGROCOPTER based approach ... 349

Atharv Tendolkar, Manipal Institute of Technology, India

Manohara Pai M.M., Manipal Institute of Technology, India

Amit Choraria, Manipal Institute of Technology, India

Gavin Dsouza, Manipal Institute of Technology, India

Adithya K.S, Manipal Institute of Technology, India

Girisha S, Manipal Institute of Technology, India

Local, global and scale-dependent NOUE FOIES ........oov i sn e 354
Michael Scholkemper, RWTH Aachen University, Germany
Michael T. Schaub, RWTH Aachen University, Germany



Analysis of Contractions in System Graphs: Application to State Estimation ...........cccceevveveececieve e, 359
Mohammadreza Doostmohammadian, Semnan University, Iran
Themistoklis Charalambous, Aalto University, Finland
Miadreza Shafie-Khah, University of Vaasa, Finland
Hamid R. Rabiee, Sharif University of Technology, Iran
Usman A. Khan, Tufts University, United States

Parallel Session
MT6: Emerging Technologies for Autonomous Systems (II)
Session Chair: Arash Mohammadi

Fast Machine Learning-based Signal Classification in Energy Constrained CRN: FPGA Design and
TegT o1 =T agL=T gL =1 Ao o PSSR 364
Arash Rasti-Meymandi, Yazd University, Iran
Jamshid Abouei, Yazd University, Iran
Zohreh Hajiakhondi Meybodi, Concordia University, Canada
Arash Mohammadi, Concordia University, Canada
Amir Asif, York University, Canada

A DRL based distributed formation control scheme with stream-based collision avoidance.................. 369
Xinyou Qiu, Tsinghua University, China
Xiaoxiang Li, Tsinghua University, China
Jian Wang, Tsinghua University, China
Yu Wang, Tsinghua University, China
Yuan Shen, Tsinghua University, China

Matching models for crowd-shipping considering shipper's acceptance uncertainty ........c.cccoceceeveennee. 374
Shixuan Hou, Concordia University, Canada
Chun Wang, Concordia University, Canada

Observational Learning: Imitation Through an Adaptive Probabilistic Approach .........cccccocveviviiviiiiiennnn, 380
Sheida Nozari, University of Genoa, Italy
Lucio Marcenaro, University of Genoa, Italy
David Martin, University Carlos Ill de Madrid, Spain
Carlo Regazzoni, University of Genoa, Italy

Detecting Anomalous Swarming Agents with Graph Signal ProCessSing .......ccocoovvereiiieneineneneeneeeenes 385
Kevin Schultz, Johns Hopkins University Applied Physics Laboratory, United States
Anshu Saksena, Johns Hopkins University Applied Physics Laboratory, United States
Elizabeth Reilly, Johns Hopkins University Applied Physics Laboratory, United States
Rahul Hingorani, Johns Hopkins University Applied Physics Laboratory, United States
Marisel Villafane-Delgado, Johns Hopkins University Applied Physics Laboratory, United States



Parallel Session
SS5: Autonomous Diagnosis/Prognosis of COVID-19
Session Chair: Farnoosh Naderkhani and Moazedin J. Rafie

An Ensemble Learning Framework for Multi-class COVID-19 Lesion Segmentation from Chest CT

Nastaran Enshaei, Concordia University, Canada

Parnian Afshar, Concordia University, Canada

Shahin Heidarian, Concordia University, Canada

Arash Mohammadi, Concordia University, Canada

Moezedin Javad Rafiee, McGill University, Canada

Anastasia Oikonomou, Sunnybrook Hospital, Canada

Faranak Babaki Fard Babaki Fard, University of Montreal, Canada
Konstantinos N. Plataniotis, University of Toronto, Canada
Farnoosh Naderkhani, Concordia University, Canada

WSO-CAPS: An Automated Framework for Diagnosis of COVID-19 disease from Low and Ultra-Low
Dose CT scans using Capsule Networks and Window Setting Optimization ...........cccccoevvevieviive e v, 396
Shahin Heidarian, Department of Electrical and Computer Engineering, Concordia University, Montreal, Canada,
Canada
Parnian Afshar, Concordia Institute for Information Systems Engineering, Concordia University, Montreal, Canada,
Canada
Nastaran Enshaei, Concordia Institute for Information Systems Engineering, Concordia University, Montreal, Canada,
Canada
Farnoosh Naderkhani, Concordia Institute for Information Systems Engineering, Concordia University, Montreal,
Canada, Canada
Moezedin Javad Rafiee, Department of Medicine and Diagnostic Radiology, McGill University, Montreal, QC, Canada,
Canada
Anastasia Oikonomou, Department of Medical Imaging, Sunnybrook Health Sciences Centre, Toronto, Canada, Canada
Faranak Babaki Fard, Faculty of Medicine, University of Montreal, Montreal, QC, Canada, Canada
Akbar Shafiee, Department of Cardiovascular Research, Tehran Heart Center, Tehran University of Medical Sciences,
Tehran, Iran, Canada
Konstantinos Plataniotis, Department of Electrical and Computer Engineering, University of Toronto, Toronto, Canada,
Canada
Arash Mohammadi, Concordia Institute for Information Systems Engineering (CIISE), Concordia University, Montreal,
Canada, Canada

Multi-Slice Net: A novel light weight framework for COVID-19 DiagNOSiS....ccccevvierereieseeeeieieniesesesie s 401
Harshala Gammulle, Queensland University of Technology, Australia
Tharindu Fernando, Queensland University of Technology, Australia
Sridha Sridharan, Queensland University of Technology, Australia
Simon Denman, Queensland University of Technology, Australia
Clinton Fookes, Queensland University of Technology, Australia

Using reinforcement learning to forecast the spread of COVID-19 in FranCe .......ccccocvovviveiieeierenenenene 406
Soheyl Khalilpourazari, Concordia University, Canada
Hossein Hashemi Doulabi, Concordia University, Canada

ADDITIONAL PAPERS

On Future Development of Autonomous Systems: A Report of the Plenary Panel at IEEE ICAS’21 ...................... 414
Yingxu Wang, loannis Pitas, Konstantinos N. Plataniotis, Carlo S. Regazzoni, Brian M. Sadler, Amit Roy-
Chowdhury, Ming Hou, Arash Mohammadi, Lucio Marcenaro, Farokh Atashzar, Saif alZahir

Advances in Autonomous Systems: A Summary of the AutoDefence Summer School at IEEE ICAS’21 ................. 423
Yingxu Wang, Svetlana Yanushkevich, Arash Mohammadi, Konstantinos N. Plataniotis, Mark Coates, Baris Fidan,
Marina L. Gavrilova, Yaoping Hu, Fakhri Karray, Henry Leung, Ming Hou





