1/5

2021 IEEE International
Conference on Systems, Man, and
Cybernetics (SMC 2021)

Melbourne, Australia
17 — 20 October 2021

Pages 1-720

IEEE Catalog Number: CFP21SMC-POD
ISBN: 978-1-6654-4208-4



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: CFP21SMC-POD
ISBN (Print-On-Demand): 978-1-6654-4208-4
ISBN (Online): 978-1-6654-4207-7
ISSN: 1062-922X

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

L0

proceedings



TABLE OF CONTENTS

COMPRESSION OF TIME SERIES CLASSIFICATION MODEL MC-MHLF USING
KNOWLEDGE DISTILLATION .....ooiiiiiiieie ettt et e e e et e e e ee s et e e e seaeeeesenaeeesanaeeesseaeeeseaneeas 22
Akari Gengyo, Keiichi Tamura

APPLYING DENSITY-BASED CLUSTERING FOR BLOODSTAIN PATTERN ANALYSIS.................... 28
Giovanni Acampora, Ciro Di Nunzio, Luciano Garofano, Maurizio Saliva, Autilia Vitiello

ANOMALY RANKING OF FAILURE CAUSES IN MANUFACTURING PROCESS USING
CAUSAL MODEL ..ottt sttt ettt ettt b et b et b bt eb et eb bt enenaes 34
Reiko Hattori, Yuya Ota, Toru Fujii, Hiroshi Nakajima

A-PSPNET: A NOVEL SEGMENTATION METHOD OF RENAL ULTRASOUND IMAGE...................... 40
Pengceng Wen, Yu Guan, Jianqiang Li, Xi Xu, Haoran Peng, Jijiang Yang, Yanhe Jia,
Xianghui Xie, Minglei Li, Xiaoman Wang, Yue Xin, Yuzhu He

STOCK PRICE PREDICTION USING SENTIMENT ANALYSIS ... oot 46
Thendo Sidogi, Rendani Mbuvha, Tshilidzi Marwala

TOWARD COVID-19 DECISION SUPPORT: MODELING OF TRANSMISSION DYNAMICS

EXTENDED WITH A COMPREHENSIVE MITIGATION PROTOCOL TO PREDICT

HEALTH, COST AND PRODUCTIVITY OUTCOMES ...ttt eeaaee s 52
Alexander Brodsky, Anita Tadakamalla, Shiri Brodsky, Amira Roess

IDENTIFICATION OF MICROORGANISM COLONY ODOR SIGNATURE USING

INCEPTIONTIME ...ttt ettt sttt stttk ettt b ettt sttt be e bebe e 60
Paulo M. Vasconcelos, David Macédo, Leandro M. Almeida, Reginaldo G. L. Neto, Clayton
A. Benevides, Cleber Zanchettin, Adriano L. I. Oliveira

PRIVACY-PRESERVED SOCIAL DISTANCING SYSTEM USING LOW-RESOLUTION

THERMAL SENSORS AND DEEP LEARNING ....cc.ootiiiiniiiniinieiniineitettetetesetei ettt 66
Aisha Fahad Alraeesi, Hanan Fekri Kharbash, Jawaher Saif Alghfeli, Shamma Sultan
Alsaedi, Munkhjargal Gochoo

MULTIOBJECTIVE PATH PLANNING FOR AUTONOMOUS ROBOTIC PERCUTANEOUS
NEPHROLITHOTOMY VIA DISCRETE B-SPLINE INTERPOLATION ......oooiiiiiiiiiiieeeeeee e 72
Olivia Wilz, Ben Sainsbury, Carlos Rossa

USING THE PROJECTIVE THEMATHIC APPERCEPTION TEST FOR AUTOMATIC
PERSONALITY RECOGNITION IN TEXTS .....ooieiiiieieiiieieiiieiieiestete ettt sttt ssess s ssensesessensesennes 78
Ricardo Stegh Camati, Alessandro A. Scaduto, Fabricio Enembreck

INTEROPERABILITY AND SELF-ORGANIZATION IN HUMAN-MACHINE COLLECTIVE
INTELLIGENCE ...ttt ettt e ettt e et e e ettt e e e et e s emaaeessaaeessanaaeesanaaeesesaeesennsseesannaeesans 86
Alexander Smirnov, Andrew Ponomarev

PERSONALIZED LEARNING PATH GENERATION IN E-LEARNING SYSTEMS USING
REINFORCEMENT LEARNING AND GENERATIVE ADVERSARIAL NETWORKS ......cccccvvrieirinee. 92
Subharag Sarkar, Manfred Huber

IMPROVING HUMAN PERCEPTION OF GAN GENERATED FACIAL IMAGE SYNTHESIS
BY FILTERING THE TRAINING SET CONSIDERING FACIAL ATTRIBUTES .......coovvviiiiiieeeiee e, 100
Daniel Da Silva Costa, Pedro Nuno Moura, Ana Cristina Bicharra Garcia



AN ANALYSIS OF EXPERTISE IN INTELLIGENCE ANALYSIS TO SUPPORT THE DESIGN
OF HUMAN-CENTERED ARTIFICIAL INTELLIGENCE .......ccooiniiiiinieiiinieneseeeeee e
Sam Hepenstal, Leishi Zhang, B. L. William Wong

SYMMETRY IN BIPED WALKINGE.......oocitiiiiieieite ettt ettt ettt sttt sane s
Lingi Ye, Xuegian Wang, Houde Liu, Bin Liang

UNOBSTRUCTED PROGRAMMING-BY-DEMONSTRATION FOR FORCE-BASED

ASSEMBLY UTILIZING EXTERNAL FORCE-TORQUE SENSORS ......coooiiiiiieieteceeeeeeecvee e
Daniel Bargmann, Philipp Tenbrock, Lorenz Halt, Frank Ndgele, Werner Kraus, Marco F.
Huber

A BAYESIAN-BASED APPROACH TO HUMAN OPERATOR INTENT RECOGNITION IN
REMOTE MOBILE ROBOT NAVIGATION.......cctiiiiiriiieiritieeeiee ettt sse e anen
Dimitris Panagopoulos, Giannis Petousakis, Rustam Stolkin, Grigoris Nikolaou, Manolis
Chiou

A PREDICTIVE APPLICATION OFFLOADING ALGORITHM USING SMALL DATASETS
FOR CLOUD ROBOTICS ..ottt ettt sttt ettt ste sttt st ettt etestesestessesestesesessensesessanseneesensesessens
Manoj Penmetcha, Shyam Sundar Kannan, Byung-Cheol Min

TOWARDS ADAPTIVE ROBUST CONTROL AND OPTIMIZATION FOR CONSTRAINED
UNCERTAIN UNDER-ACTUATED MECHANICAL SYSTEMS ...t
Xiaolong Chen, Jun Ma, Zilong Cheng, Xiaoxue Zhang, Wenxin Wang, Han Zhao, Abdullah
Al Mamun, Tong Heng Lee

A NOVEL METAHEURISTIC: FAST JAGUAR ALGORITHM ......cccooiiiiiriiieieieieiseeceieee e
Shu-Yu Kuo, Ching-Hsuan Wu, Cheng-Chun Chen, Yao-Hsin Chou

AN ADAPTIVE LEVEL-BASED LEARNING SWARM OPTIMIZER FOR LARGE-SCALE
OPTIMIZATION ...ttt ettt ettt st ettt et b st b e s bbbttt ebesb e bt st et ebeebeneebentens
Gong-Wei Song, Qiang Yang, Xu-Dong Gao, Yuan-Yuan Ma, Zhen-Yu Lu, Jun Zhang

A DECOMPOSITION-BASED HYBRID EVOLUTIONARY ALGORITHM FOR MULTI-
MODAL MULTI-OBJECTIVE OPTIMIZATION.......c.cceeuirinieiiinieiininieicinieteesieietsaereessevetssese et snenenens
Yiming Peng, Hisao Ishibuchi

REFERENCE POINT SPECIFICATION FOR GREEDY HYPERVOLUME SUBSET
SELECTION ...ttt sttt sttt sttt sttt sttt e b et e b e s bt e bttt be b ene e
Ke Shang, Hisao Ishibuchi, Lie Meng Pang, Yang Nan

AN ENHANCED DIFFERENTIAL EVOLUTION ALGORITHM USING A NOVEL

CLUSTERING-BASED MUTATION OPERATOR .......cooiioteeeeee ettt
Seyed Jalaleddin Mousavirad, Gerald Schaefer, lakov Korovin, Mahshid Helali Moghadam,
Mehrdad Saadatmand, Mahdi Pedram

APPLICATION OF DEEP REINFORCEMENT LEARNING FOR TRAFFIC CONTROL OF
ROAD INTERSECTION WITH EMERGENCY VEHICLES ........coccooiiiiieiniieieeeeeeeiesee e
Giuseppe Benedetti, Maria Pia Fanti, Agostino Marcello Mangini, Fabio Parisi

A TRANSDISCIPLINARY FRAMEWORK FOR AI-DRIVEN DISASTER RISK REDUCTION

FOR LOW-INCOME HOUSING COMMUNITIES IN KENYA .....ooiiiiiiiieeeee e
Darpan Triboan, Esther A. Obonyo, Aladdin Ayesh, Suleiman Y. Yerima, Barnali Basak,
Wangari Wang’ Ombe, Daniel Olago, Lydia A. Olaka, Kristin K. Sznajder, Carvalho
Madivate



OPTIMAL PVB SYSTEM SIZING AND ENERGY MANAGEMENT FOR GRID-CONNECTED
HOUSEHOLDS ...ttt et e e ettt e e et e e s ettt eesaaeteesaaeteeseaaaeeesanteeesesseeseenseeesareeeesanes 194
Daniel Adelberger, Gunda Obereigner, Amit Joshi, Luigi Glielmo

ENERGY-AWARE MACHINING PARAMETER OPTIMIZATION USING FLOWER
POLLINATION ALGORITHM......ccctitiietiitiietietiiettsteiettetestesestestesesteteseetestesessessesessensesessessesessessesessensesessens 200
Jianxing Liu, Xiaoxia Li, Zhibo Sui

NEURAL NETWORK ASSISTED BRANCH-AND-BOUND METHOD FOR DYNAMIC
BERTH ALLOCATION PROBLEMS ...ttt ettt e e e e et e e e eeseateeeeaaeeseaaeeeseneeeesennes 208
Shinya Korekane, Tatsushi Nishi

LEARNING FROM NOISY LABELED SAMPLES USING PREDICTION NORM FOR IMAGE
CLASSIFICATION . ...ttt sttt ettt ettt et s st et e sttt es e et et eseste s eseste st ese st enteneeteteneesesenestens 214
Daiki Okamura, Ryosuke Harakawa, Masahiro Iwahashi

TEMPORALLY-AWARE CONVOLUTIONAL BLOCK ATTENTION MODULE FOR VIDEO
TEXT DETECTION ..ottt ettt ettt ettt ettt sttt b et et sttt et ebe st neesentene 220
Masato Fujitake, Hongpeng Ge

VISION-BASED SAFE LANDING OF UAV USING TINY-SURF ALGORITHM.......cccccccccenvueinneinnnnes 226
Priyanka Gupta, Bhavya Pareek, Ranjeet Kumar, Avinash Chandra Aeron

TEMPORAL FUSION BASED MUTLI-SCALE SEMANTIC SEGMENTATION FOR
DETECTING CONCEALED BAGGAGE THREATS ..ottt 232
Muhammed Shafay, Taimur Hassan, Ernesto Damiani, Naoufel Werghi

FOUR-WAY BIDIRECTIONAL ATTENTION FOR MULTIPLE-CHOICE READING
COMPREHENSION ...ttt sttt sttt st ettt et b st et b st et eb e st et e bt sb e e ebe st et ebesbeneenentens 238
Lei Hu, Dongsheng Zou, Xiwang Guo, Liang Qi, Ying Tang, Haohao Song, Jieying Yuan

REC-CLUSTERGCN: AN EFFICIENT GRAPH CONVOLUTION NETWORK FOR
RECOMMENDATION.......octtitiitiietteteiett ettt et e st stetetestestesesteste st st eseseesesesessessesesseseseesesesessesseseesessesessens 244
Tianhao Sun, Man Luo, Rengin Chen, Yunni Xia, Ning Jiang

A NOVEL APPROACH TO APPLICATIONS DEPLOYMENT WITH MULTIPLE

INTERDENPENDENT TASKS IN A HYBRID THREE-LAYER VEHICULAR COMPUTING

ENVIRONMENT ..ottt ettt st ettt b st b e st et eb e sb et be st ettt s bttt sae e ebenaens 251
Yanmao Zhou, Wei Wei, Yunni Xia, Ning Jiang, Xingli Zhong, Xiaodong Fu, Peng Chen

PRODUCT PRICING CONSIDERING PRODUCT QUALITY IN RETURN CASE ......ccccoceviiiiiiniinenne 257
Xuwang Liu, Yanyang Liu, Wei Qi, Xiwang Guo, Liang Qi, Ying Tang

A NOVEL PREDICTIVE APPROACH TO TRAJECTORY-AWARE ONLINE SERVICE
ALLOCATION IN MOBILE EDGE ENVIRONMENT .......ccooiiiiiitiieieiinieieieieeeiesieeeiesseeeeesseee e 263
Bin Shuai, Peng Chen, Wei Chen, Yunni Xia, Ning Jiang, Xingli Zhong

BOX REGRESSION-GUIDED ANCHOR-FREE FOR ROBUST VISUAL TRACKING .......ccoceeeevuirennnne. 269
Jian Tao, Sixian Chan, Xiaolong Zhou, Cong Bai, Hua Gao, Shengyong Chen

VIDEO-BASED AI DECISION SUPPORT SYSTEM FOR LIFTING RISK ASSESSMENT....................... 275
Guoyang Zhou, Vaneet Aggarwal, Ming Yin, Denny Yu

KINEMATICALLY ADMISSIBLE EDITING OF THE MEASURED SENSOR MOTION DATA

FOR VIRTUAL RECONSTRUCTION OF PLAUSIBLE HUMAN MOVEMENTS .......cccccviniinineinenes 283
Adithya Balasubramanyam, Ashok Kumar Patil, Bharatesh Chakravarthi, Jaeyeong Ryu,
Young Ho Chai



PROPOSAL OF A NEUROMUSCULOSKELETAL MODEL CONSIDERING MUSCLE TONE

IN HUMADN GAIT ...ttt e et e e e e e e e et e e et e e s et e e seaateeeseaateeseneteesaateessateeesanaeens 289
Hitohiro Etoh, Yuichiro Omura, Kohei Kaminishi, Ryosuke Chiba, Kaoru Takakusaki, Jun
Ota

HUMAN ACTIVITY RECOGNITION FROM KNEE ANGLE USING MACHINE LEARNING
TECHNIQUES ... .ottt ettt ettt ettt st et e st e e et e et et et e et et et e et ensesestensesestensese st enseseesenseneesesenensens 295
Farhad Nazari, Darius Nahavandi, Navid Mohajer, Abbas Khosravi

FEATURE-BASED INTERPRETABLE REINFORCEMENT LEARNING BASED ON STATE-
TRANSITION MODELS ... ..ottt e e e e e s et e e et e s eaae e e sataeeesssaeeessnaeeeesanaeeesaneseessnneeas 301
Omid Davoodi, Majid Komeili

APPLYING MACHINE LEARNING MODELS FOR DETECTING AND PREDICTING

MILITANT TERRORISTS BEHAVIOUR IN TWITTER ......ccvviiiiiieeeeeeeeeeee e 309
Nour El Houda Ben Chaabene, Amel Bouzeghoub, Ramzi Guetari, Henda Hajjami Ben
Ghezala

A SIMPLE AND EFFECTIVE USAGE OF SELF-SUPERVISED CONTRASTIVE LEARNING
FOR TEXT CLUSTERING ..ottt ettt sttt sttt et ettt te st esestensesestesaesessesseneesensenessens 315
Haoxiang Shi, Cen Wang, Tetsuya Sakai

DEEP TRANSFER LEARNING BASED PPI PREDICTION FOR PROTEIN COMPLEX
DETECTION. ...ttt sttt ettt ettt sttt ettt e a e et b e e bt et et et e e et e sbeshe e bt e st eas et et enbesaesbeeueene 321
Xin Yuan, Hangyu Deng, Jinglu Hu

A MODEL-BASED METHOD FOR LEARNING LOCOMOTION SKILLS FROM
DEMONSTRATION.......uiittietiitiieeet ettt ettt ettt ettt ettt s e sttt b e st es b en e et e se st es e b enteseabenteseasennenenen 327
Hyunseong Park, Sukmin Yoon, Yong-Duk Kim

EMOTIONAL PROCESSES FOR CYBER-PHYSICAL SYSTEMS RESILIENCE .......ccccoovoiiiiiiiieeineee. 333
Eskandar Kouicem, Clément Raievsky, Michel Occello

ONE-SIDED VERSUS TWO-SIDED: A NOVEL OPINION DYNAMICS INFORMATION-
TYPE EDUCATION-BASED HEGSELMANN-KRAUSE MODEL ......ccceceiiiiiiinieieereeeeeeeeeee e 339
Minghua Xu, Ziling Luo, Ruixin Liu, Bang Wang, Han Xu

INTRODUCING A HYBRID SIMULATION MODELING FORMALISM TO SPECIFY

COMPLEX ADAPTIVE SYSTEMS ON THE CONCEPTUAL LEVEL .......coooioiiiiiiieiieeee e 345
Joachim Block
ABSG : A SOCIALLY INSPIRED COALITION FORMATION AGENT MODEL ........cccooveiviiiiieireeee. 353

Mickaél Bettinelli, Michel Occello, Damien Genthial

STOCHASTIC MULTI-OBJECTIVE DECISION ANALYSIS FOR CROWD EVACUATION
GUIDANCE USING A SINGLE VISUAL SIGNAGE .......oooiiiiiiiieieeeeeeeeeeeeeee ettt 360
Akira Tsurushima

A MULTI-POPULATION BRKGA FOR THE AUTOMATIC CLUSTERING PROBLEM...........ccc........... 368
Alexandre Lima, Alfredo Lima, Bruno Nogueira, Mario Santos, Rian G. S. Pinheiro

A TRANSACTION TRANSMISSION MODEL FOR BLOCKCHAIN CHANNELS.........ccocevieireieenienes 374
Peiyun Zhang, Chenxi Li, Mengchu Zhou, Wenjun Huang

SMART CONTRACT WITH MACHINE LEARNING FOR MULTI-OBJECTIVE
OPTIMIZATION IN MANUFACTURING QUALITY CONTROL .....ccctoiiiiiriinineeeeneseeeeeseeee e 380
Yangqing Fu, Pooi-Mun Wong, Chee-Kong Chui



DESIGN AND IMPLEMENTATION OF A BLOCKCHAIN-ENABLED SECURE SENSING
DATA PROCESSING AND LOGGING SYSTEM ..ottt 386
Wenbing Zhao, Himanshu Upadhyay, Leonel Lagos

COMPARISON OF DEEP REINFORCEMENT LEARNING ALGORITHMS IN DATA
CENTER COOLING MANAGEMENT: A CASE STUDY ....cootrieiriiieiisienieeesieieiesieneeie et sseee e saeseseens 392
Tianyang Hua, Jianxiong Wan, Shan Jaffry, Zeeshan Rasheed, Leixiao Li, Zhigiang Ma

AN ‘ETHICAL BLACK BOX’, LEARNING FROM DISAGREEMENT IN SHARED CONTROL
SYSTEMS ...ttt b et b et b et b e st et b e st e e bt st et bttt e bt st et b et e e b et be e 398
Henry Eberle, Bingqing Zhang, Catalin Stefan Teodorescu, George Walker, Tom Carlson

ESTIMATING FOCUSED PEDESTRIAN USING SMOOTH-PURSUITS EYE MOVEMENTS
AND POINT CLOUD TOWARD ASSISTIVE SYSTEM FOR WHEELCHAIR ........cc..ccoovviiiiiiieeeieeeens 404
Yuto Ito, Kentaro Takemura

WHEELCHAIR AUTOMATION BY A HYBRID BCI SYSTEM USING SSVEP AND EYE
BLINKS ettt ettt ettt h et h et b et b et b et eb bbbt be s 411
Lizy Kanungo, Nikhil Garg, Anish Bhobe, Smit Rajguru, Veeky Baths

COMPARING THE OUTCOMES OF POPULATION-AVERAGED AND PERSONALISED

INPUT FEATURE SELECTION FOR TRANSHUMERAL PROSTHETIC INTERFACES .......cccocveeeunnee... 417
Tianshi Yu, Ricardo Garcia-Rosas, Alireza Mohammadi, Ying Tan, Peter Choong, Denny
Oetomo

OPERATOR-BASED NONLINEAR CONCURRENT CONTROL OF OUTPUT VOLTAGE
AND EFFICIENCY IN A WPT SYSTEM ....coiiiiitiiiiieiet ettt ettt 423
Kenta Inoue, Mingcong Deng

REFERENCE GOVERNOR-BASED CONTROL FOR ACTIVE ROLLOVER AVOIDANCE OF
MOBILE ROBOTS ..ottt ettt e ettt e e aaa e e s ettt e e saeeeesansaeesenaaeesssaeeessneseesanaaeessnreeeesnnnns 429
Chuan Yan, Ke Shao, Xuegian Wang, Jinchuan Zheng, Bin Liang

BUILDING A CLASSIFIER MODEL FOR FAILURE MODES FROM ROBOT SENSOR
READINGS THROUGH A MODIFIED FORWARD STEPWISE ALGORITHM........cccoceivinieiniiieiineee 436
Brayden Kent, Maciej Lacki, Carlos Rossa

SCALE OPTIMIZATION OF STRUCTURE FROM MOTION FOR STRUCTURED LIGHT-
BASED ALL-ROUND 3D MEASUREMENT .......coiiiiiiiie ettt ettt e e senvee e e e e e senans 442
Momoko Kawata, Hiroshi Higuchi, Sarthak Pathak, Atsushi Yamashita, Hajime Asama

FULLY AUTOMATIC DATA COLLECTION FOR NEURO-SYMBOLIC TASK PLANNING
FOR MOBILE ROBOT NAVIGATION ...ttt ettt ettt eeee e e et eeeeereeseeaaeessenaeeesennes 450
Ulzhalgas Rakhman, Jeeho Ahn, Changjoo Nam

A DYNAMIC STOCK TRADING SYSTEM USING GNQTS AND RSI IN THE U.S. STOCK

Yao Chen, Ling-En Huang, Pei-Hsin Wang, Jian-Heng Tang, Ko-Nung Hsu, Yao-Hsin Chou,
Shu-Yu Kuo

IM-MOEA/D: AN INVERSE MODELING MULTI-OBJECTIVE EVOLUTIONARY
ALGORITHM BASED ON DECOMPOSITION .......coucoiiiiieiniinieiniinieieieneeteiestete ettt 462
Lucas R. C. Farias, Aluizio F. R. Araujo

CLUSTERING-BASED SUBSET SELECTION IN EVOLUTIONARY MULTIOBJECTIVE
OPTIMIZATION ...ttt ettt ettt ettt st et b et et s st et e st et et e st et e e ese st e s eseete s ese st etenesbeteneetensenestens 468
Weiyu Chen, Hisao Ishibuchi, Ke Shang



A COMPARATIVE ANALYSIS OF DIMENSIONALITY REDUCTION METHODS FOR

GENETIC PROGRAMMING TO SOLVE HIGH-DIMENSIONAL SYMBOLIC REGRESSION

PROBLEMS ...ttt st b et eb e st et b et et e bt s b et e bt st et eb e st et eb e st et ebesbe e enentenea 476
Lianjie Zhong, Jinghui Zhong, Chengyu Lu

PROPOSAL OF A NEW TEST PROBLEM FOR LARGE-SCALE MULTI- AND MANY-
OBJECTIVE OPTIMIZATION ....cooiitiietiitiiettetiiettstetett ettt steste e ste st st etestesessesesessensesessansesessenseseesensesessens 484
Lie Meng Pang, Ke Shang, Longcan Chen, Hisao Ishibuchi, Weiyu Chen

AGILE DESIGN OF ORGANIZATIONS USING THE INFORMATION FLOW ANALYSIS
AND THE GENERIC SYSTEMS ENGINEERING........ccouiiiiiiii ittt eeiee et eaaeessenveesennnes 492
Marian Mistler, Nadine Schliiter, Manuel Lower

ROBUST CONTROL OF A TWO-DEGREE-OF-FREEDOM FLEXURE-BASED

NANOPOSITIONER FOR PLANAR SCANNING TASKS ..ot 498
Zilong Cheng, Jun Ma, Wenxin Wang, Xiaoxue Zhang, Xiaolong Chen, Xiaocong Li, Haiyue
Zhu, Tong Heng Lee

CASCADED TIME DELAY COMPENSATION AND SENSOR DATA FUSION FOR VISUAL
SERVOING.....ceeuiitiietiiieiett ettt sttt ettt et eteste st e st s te st e st s testesesse st esesbeneesessentesesseneesesseneesesseneesesseneesesseneenenes 504
Martin Tobias Michael Rupp, Robert Valder, Christian Knoll, Oliver Sawodny

GA-MLP-BASED INVERSE MODELING TECHNIQUE FOR PREDICTION OF PROCESS
PARAMETERS AND COST OPTIMIZATION ....oouiiiiiiiieiniinieieitete ettt 510
Ravindra V. Savangouder, Jagdish C. Patra

A NEW MODEL OF SOFTWARE NETWORK FOR OBJECT-ORIENTED SOFTWARE
SYSTEM ...ttt ettt ettt st b e st b e bt b e st e e bt st et e bt st et e bt st ene bbbt e te e bt te e neeae e ene e 516
Yan Zhu, Youfei Huang, Ningkang Jiang, Liangyu Chen

DECODING DISTORTED TWO-DIMENSIONAL BARCODES USING COMBINATORIAL
OPTIMIZATION ... ettt e e et e e et e e e s e et e e ettt e s eaaeeesamteeesenaseessaseeesanaeeesaneaeessnnaeeas 523
Shoki Shinkawa, Makoto Kamizono, Shoko Hira, Satoshi Ono

ILLUMINATION AND COLOR ADJUSTMENT FOR GENERATING PROFESSIONAL
HEADSHOT ...ttt ettt etttk b et s st saenenea 529
Bingshu Wang, C. L. Philip Chen

MASKED FACE DETECTION USING A TWO-STAGE CLASSIFICATION APPROACH IN
THE COVID-19 ERA ..ottt sttt ettt sttt et s et et e st et e s es e ete st e st st e e eseeteseseeseseneesens 535
Bingshu Wang, Licheng Liu, C. L. Philip Chen

RTSTITCH: REAL-TIME STITCHING OF HIGH-RESOLUTION PCB IMAGES........ccccecvineininninenes 541
Wenbin Yang, Xianzhong Liu

ADAPTIVE EIGENMODES FOR ROBUST OBJECT TRACKING......cccccoctriiriiniiiiieeienreeeenieenieee e 547
Mengxue Liu, Yujuan Qi, Yanjiang Wang, Baodi Liu, Weifeng Liu

EDGE COMPUTING BASED MULTI-CHANNEL ACTIVE NOISE CONTROL SYSTEM
WITH VIRTUAL-SENSING FUNCTION FOR ICU PATIENT BED ......ccoooiiiiiiieeeeee e 552
Lichuan Liu, Congzhi Bi, Reo Maeda

SOLVING TIME-DEPENDENT TRAVELING SALESMAN PROBLEM WITH TIME
WINDOWS WITH DEEP REINFORCEMENT LEARNING ......ccootiiiiniiieiniiieieiceeeeseeiese e 558
Guojin Wu, Zizhen Zhang, Hong Liu, Jiahai Wang



HRM-CENTERNET: A HIGH-RESOLUTION REAL-TIME FITTINGS DETECTION METHOD............. 564
Ke Zhang, Kai Zhao, Xiwang Guo, Xiaohan Feng, Ying Tang

A SPATIO-TEMPORAL PREDICTION METHOD OF WIND ENERGY IN GREEN CLOUD
DATA CENTERS ...ttt ettt ettt ettt et ettt st et e st et et et e et et es e et et eseste s ese et anseseeseseneesensesessens 570
Jing Bi, Han Li, Haitao Yuan, Shuaifei Duanmu

EFFICIENT REPRESENTATION TO DYNAMIC QOS DATA VIA GENERALIZED

NESTEROV’S ACCELERATED GRADIENT-INCORPORATED BIASED NON-NEGATIVE

LATENT FACTORIZATION OF TENSORS ......ooooiiootie ittt et eaeseeaeeeveeenneeenveseneeenns 576
Minzhi Chen, Xin Luo

PREDICTIVE ATTENTION ALLOCATION IN SUPERVISING MULTIPLE ROBOTS FOR
SEARCH AND RESCUE TASKS ...ttt sttt sttt sttt sttt sttt st ebe st be et besee e s s 582
Songpo Li, Xiaoli Zhang

LEARN TASK FIRST OR LEARN HUMAN PARTNER FIRST: A HIERARCHICAL TASK
DECOMPOSITION METHOD FOR HUMAN-ROBOT COOPERATION ......cccccvimiiiniieineiceneneeenienes 590
Lingfeng Tao, Michael Bowman, Jiucai Zhang, Xiaoli Zhang

TOWARDS GOAL-ORIENTED SOFTWARE REQUIREMENTS ELICITATION ......c..coooevvieieiieieeee. 596
Abdesselam Redouane

PREDICT HUMAN MOTION OF WALK WITH PROBABILITY DISTRIBUTIONS BY
COMBINING MACHINE LEARNING AND PARTICLE FILTER ......ccoccoieiiiieirieieeeceeeieeeeeine 600
Ansheng Wang, Yasutoshi Makino, Masahiro Fujiwara, Hiroyuki Shinoda

WORKSPACE SCALING AND RATE MODE CONTROL FOR VIRTUAL REALITY BASED

ROBOT TELEOPERATION ......oooiotiiiiieeetie et ettt eaee e tee et e et e et e eaeseaeeetesenseeenseseneeensessnneeenseseneeanns 607
Bukeikhan Omarali, Kaspar Althoefer, Fulvio Mastrogiovanni, Maurizio Valle, Ildar
Farkhatdinov

ADAPTIVE ROTATION FORESTS: DECISION TREE ENSEMBLES FOR SEQUENTIAL
LEARNING. ...ttt ettt ettt ettt a ekt b e st a s e sttt ses et b e st es e b en e e st benees e b entes e benteseasensenenen 613
Yu Sugawara, Satoshi Oyama, Masahito Kurihara

ACCELERATING LIFELONG REINFORCEMENT LEARNING VIA RESHAPING REWARDS............ 619
Kun Chu, Xianchao Zhu, William Zhu

AN ULTIMATELY SIMPLE CONCEPT DRIFT DETECTOR FOR DATA STREAMS .......cccccoevverierrrnnene. 625
Bruno Iran Ferreira Maciel, Juan Isidro Gonzalez Hidalgo, Roberto Souto Maior De Barros

ADAPTIVE GLOBAL K-NEAREST NEIGHBORS FOR HIERARCHICAL CLASSIFICATION
OF DATA STREAMS .ottt sttt ettt ettt e bt bt eh e e at e st e e et e ebeeeeebeeneeseeneenteabeeaeeneeneenes 631
Eduardo Tieppo, Jean Paul Barddal, Julio Cesar Nievola

AUTOMATIC TEXT SUMMARY GENERATION METHOD BASED ON HYBRID MODEL
Kuan Xu, Bo Liu, Jiangiang Li, Yong Li, Chen HI, Guangzhi Qu

A NEUROINFORMATICS THEORY FOR COGNITIVE NEUROREHABILITATION ........cccccovenennennee. 643
Yingxu Wang, Newton Howard, Ming Hou

AN ANALYSIS OF OPTIMIZATION PERFORMANCE ON CHAOTIC EVOLUTION
ALGORITHM USING MULTIPLE CHAOTIC SYSTEMS WITH ELITE STRATEGY .....ooeeveviveieireenee. 649
Tran Thi Thoa, Yan Pei



A NEW ALGORITHM USING HYBRID UAV SWARM CONTROL SYSTEM FOR

FIREFIGHTING DYNAMICAL TASK ALLOCATION ....cooiiiieieiee ettt 655
Marco A. Luna, Ahmed Refaat Ragab, M. Sadeq Ale Isac, Pablo Flores Peria, Pascual
Campoy Cervera

STREAMING COMPRESSION MULTIMEDIA DATA OVER WMSNS BASED ON FAIRNESS
CLUSTER-BASED ROUTING PROTOCOL .......oooiiiiiiiiiteieeiteeese ettt 661
Bahar Sarhadi, Jamshid Abouei, Zohreh Hajiakhondi-Meybodi, Arash Mohammadi,
Konstantinos N. Plataniotis

A DATASET AND SYSTEM FOR REAL-TIME GUN DETECTION IN SURVEILLANCE
VIDEO USING DEEP LEARNING ......ctiiitttiiiiettiiteteisie ettt ettt ettt bt st be st stebe e stenenesseneneas 667
Delong Qi, Weijun Tan, Zhifu Liu, Qi Yao, Jingfeng Liu

PERMANENT FAULT-TOLERANT SCHEDULING IN HETEROGENEOUS MULTI-CORE
REAL-TIME SYSTEMS....cotit ettt ettt e et e e et e e ettt e e e et e e e eateeseaaeeesaateeeseaseesenaaeessareeeesanns 673
Di Cheng, Wei Hu, Jing Liu, Yu Gan, Jianhua Lu

PARTITION SCHEDULING ALGORITHM FOR SHARED RESOURCES IN REAL-TIME
SYSTEMS ..ttt ee et et h e bt e h e eh e st e s e b e et e bt e bt eb e e st em s e s et e e bt sbe e bt enten b et et eebesbeebeenean 679
Kun Ma, Wei Hu, Jing Liu, Yu Gan

BINARY PROCESSING OF PERMISSIBLE RANGE IN GRAPH MODEL OF CONFLICT
RESOLUTION ...ttt et e et e et e e e et e e e e et e s et e eeeeaeteesaaeteeseeaaeeesasteeesansseesanaseessareeeesannns 685
Yukiko Kato

A NEW EVIDENCE RELIABILITY COEFFICIENT FOR CONFLICT DATA FUSION AND
ITS APPLICATION IN CLASSIFICATION ....ootiiiiiiiiietisierietestesie ettt ei sttt sttt eeee et nesnens 691
Shuaihong Wu, Yongchuan Tang

RESEARCH ON TRAFFIC CONTROL ALGORITHM BASED ON MULTI-AGV PATH
PLANNING. ..ottt ettt ettt h et b bbbt s e bttt b et et e bt e st eb et et benb e ebenaen 697
Meng Yang, Yongming Bian, Lizhong Ma, Guangjun Liu, Hao Zhang

A PARADIGM TO ENHANCE MOTOR IMAGERY THROUGH IMMERSIVE VIRTUAL
REALITY WITH VISUO-TACTILE STIMULUS....c..eotitititirinenenteeeeitet ettt sttt ettt 703
Bin Du, Kang Yue, Haochen Hu, Yue Liu

A BRAIN-COMPUTER INTERFACE BASED ON SSVEP THAT USES A HIGH-FREQUENCY
STIMULUS FOR DECISION-MAKING .......ccoectitiieitrieiettsieietsiestetesietetesieste e stestesesteeesesaeeesesseneesesseneesenes 709
Rodrigo Hiibner, Juliano Henrique Foleis, Linnyer Beatrys Ruiz, Gilmar Barreto

DATA ANALYSIS METHODS FOR NEUROIMAGING DATA PRE-PROCESSING TO
DECODE COGNITIVE TASKS USING LOGISTIC REGRESSION FOR BCI APPLICATIONS .............. 715
Francis Mason, Sujit Roy, Girijesh Prasad

A BMI-AR FRAMEWORK FOR HANDS-FREE INSTRUCTION .........ooiiiiiiiiiiieeeee e 721
Sarah Garcia, Derek Caprio, Marvin Andujar

DESIGN AND EXPERIMENTAL VALIDATION OF A ROBUST TRAJECTORY TRACKING
CONTROL SCHEME FOR SMALL FIXED-WING UNMANNED AERIAL VEHICLES .........ccccoccceenennee. 727
Wenlong Yang, Zonggang Zhang, Zongying Shi, Yisheng Zhong

ONSET: OPINION AND ASPECT EXTRACTION SYSTEM FROM UNLABELLED DATA................... 733
Mohiuddin Md Abdul Qudar, Palak Bhatia, Vijay Mago



A DEEP Q-NETWORK REINFORCEMENT LEARNING-BASED MODEL FOR
AUTONOMOUS DRIVING ..ottt ettt e et e e e et e e e et e e s et e e s setteeseareeseeseessaeeeesanes 739
Marwa Ahmed, Chee Peng Lim, Saeid Nahavandi

SHORTEST PATH PLANNING WITH AN ENERGY-CONSTRAINED ROBOT ......ccccecvvirieieriienierenen. 745
Brian Sotolongo, Ayan Dutta, Stephen Sisley, Gokarna Sharma

IMPROVING LOCAL SEARCH HYPERVOLUME SUBSET SELECTION IN
EVOLUTIONARY MULTI-OBJECTIVE OPTIMIZATION .....oooiiiieiiiiee oo eeee e 751
Yang Nan, Ke Shang, Hisao Ishibuchi, Linjun He

A MULTI-VIEW MULTIOBJECTIVE PARTITIONING TECHNIQUE FOR SEARCH
RESULTS CLUSTERING ......ccctittteiitiietteteiet ettt sttt ettt st ste ettt e etestesestessesestensesessensesessasesessansesessens 758
Diksha Bansal, Rahul Grover, Sriparna Saha

KNEE POINT IDENTIFICATION BASED ON THE GEOMETRIC CHARACTERISTIC .........cccoouveeneee. 764
Renzhi Chen, Ke Li

MULTI-MODAL MULTI-OBJECTIVE TRAVELING SALESMAN PROBLEM AND ITS
EVOLUTIONARY OPTIMIZER .....cooiiiiiiiieiitiieiietieieetete ettt ettt b et sbe s anen 770
Yiping Liu, Liting Xu, Yuyan Han, Naoki Masuyama, Yusuke Nojima, Hisao Ishibuchi, Gary
G. Yen

LARGE-SCALE EVOLUTIONARY OPTIMIZATION VIA MULTI-TASK RANDOM
GROUPING ..ottt ettt ettt ettt et ettt st et et e et et e st et et e st et et es e et eseseetesseseesesese et eseseeteseneesenseneatens 778
Phoenix Neale Williams, Ke Li, Geyong Min

RESEARCH ON DISINTEGRATION OF COMBAT NETWORKS UNDER INCOMPLETE
INFORMATION ...ttt et e e et e e et e e s et e e et e e e et e e s e teeesaaeteeseasaeesanaeeesenaeeesanaeeas 784
Wenhao Chen, Jichao Li, Jiang Jiang

RESEARCH ON EVALUATION OF CAPABILITY CONTRIBUTION RATE OF TRACKING,

TELEMETRY, AND CONTROL EQUIPMENT SYSTEM BASED ON ANALYTIC

HIERARCHY PROCESS ...ttt ettt ettt b ettt et es b et seabeneeneanen 792
Xiarong Chen, Jichao Li, Jiang Jiang, Wenhao Chen

INTERDEPENDENCY INCORPORATED COMBAT SYSTEM-OF-SYSTEMS
ARCHITECTURE SELECTION TOWARDS CAPABILITY OPTIMIZATION .....ccccocecimiininiinenicicenee 800
Zhemei Fang, Dazhi Chen, Jingjing Liao

DESIGN CONSIDERATIONS WITHIN CLOUD BASED SYSTEM-OF-SYSTEMS
ARCHITECTURE FRAMEWORK .......oooiiiiiiiiiiee ettt ettt e et e e et e s eaaeeesenaeeeseaaaeeseeaaeeeseneeeesannes 807
Justin Stark, Chee Peng Lim, Saeid Nahavandi

NEW REACHABILITY VIA THE INFLUENCE OF EXTERNAL FACTORS FOR CONFLICT
ESCALATION AND DE-ESCALATION .......cooiiiiiiiiiiieieeeeeeeee ettt ettt et saeesaveesnaeeenns 813
Yukiko Kato

DISENTANGLING RECONSTRUCTION NETWORK FOR UNSUPERVISED CROSS-
DOMAIN PERSON RE-IDENTIFICATION ...ttt ettt eete e e eeeeeseaaeeeseneeeesennes 820
Harsh Kumar Jain, Kajal Kansal, A. V. Subramanyam

ONE-CLASS DETECTION AND CLASSIFICATION OF DEFECTS ON CONCRETE
SURFACES ...ttt b et b e st e st st e e bt et et e bt st et e bt st et e bt st eneebe et eneebeebeneesesbeneebesteneenenee 826
Yannick Faula, Véronique Eglin, Stéphane Bres



RETINAFACEMASK: A SINGLE STAGE FACE MASK DETECTOR FOR ASSISTING
CONTROL OF THE COVID-19 PANDEMIC.......ccccciiimininininieietentene sttt ettt ae e s 832
Xingi Fan, Mingjie Jiang

REGIONAL-CONFIDENCE WEIGHT FOR ACCURATE MULTI-LABEL IMAGE
RETRIEVAL....coiitiiitiitiiettetetett ettt ettt ettt skttt et et st st et e st et et es e et et ese et et eseese s ese et enseseesenseseesensenensans 838
Aibo Zeng, Youguang Chen

DEEP LEARNING APPROACH FOR FORECASTING APPLE YIELD USING SOIL
PARAMETERS . ... ettt ettt e ettt e e et e e ettt e e e eaeteeseaateeseaaeeesaaaeeeseaseesanaseessareeeesannes 844
Mohita Chaudhary, Lobna Nassar, Fakhri Karray

INVARIANT FEATURE EXTRACTION FOR CNN CLASSIFIER BY USING GRADIENT

REVERSAL LAYER ...ttt ettt b et s b ettt bentes b et st abeneeneanen 851
Michiaki Ueda, Keijiro Kanda, Junichi Miyao, Shogo Miyamoto, Yukiko Nakano, Takio
Kurita

SHORT TERM TRAFFIC FLOW PREDICTION WITH NEIGHBOR SELECTING GATED
RECURRENT UNIT ..ottt ettt sttt stestesesteste st st esseseetessesessensesessesesessensesessansesessensesessens 857
Yin-Hei Chan, Andrew Kwok-Fai Lui, Sin-Chun Ng

SEMI-SUPERVISED SELF-LEARNING FOR ARABIC HATE SPEECH DETECTION.........cccceceveuennennee. 863
Safa Alsafari, Samira Sadaoui

WATCH-AND-LEARN-NET: SELF-SUPERVISED ONLINE LEARNING FOR
PROBABILISTIC VEHICLE TRAJECTORY PREDICTION .....ccccuitiiiiiiieniieiiiesieenieesieeeiiee e svee e 869
Maximilian Geisslinger, Phillip Karle, Johannes Betz, Markus Lienkamp

DYNAMIC HAND GESTURE RECOGNITION VIA ELECTROMYOGRAPHIC SIGNAL
BASED ON CONVOLUTIONAL NEURAL NETWORK ......ouoiiiiiiieeeeie et 876
Shouan Song, Lei Yang, Man Wu, Yanhong Liu, Hongnian Yu

TRIMANIPULATION: EVALUATION OF HUMAN PERFORMANCE IN A 3-HANDED
COORDINATION TASK ...ttt ettt ettt sttt ettt sttt be e sa et s s st saenenens 882
Yanpei Huang, Jonathan Eden, Ekaterina Ivanova, Soo Jay Phee, Etienne Burdet

RESONANCE IMPEDANCE SHAPING CONTROL OF HIP ROBOTIC EXOSKELETON .........ccccccvune. 888
Tao Xue, Ming Zhang, Jie Yin, Meng Zhang, Ou Bai, Ziwei Wang, Tao Zhang

DESIGN OF A TACTILE SENSING ROBOTIC GRIPPER AND ITS GRASPING METHOD.................... 894
Shoujie Li, Lingi Ye, Chongkun Xia, Xueqian Wang, Bin Liang

DUAL-ARM COORDINATED MANIPULATION FOR OBJECT TWISTING WITH HUMAN
INTELLIGENCE ...ttt ettt ettt st s he e st e bt et e st e ebee e bt e bt e bt embeeseesatenbe e teenteenneas 902
Weibang Bai, Ningshan Zhang, Baoru Huang, Ziwei Wang, Francesco Cursi, Ya-Yen Tsai, Bo
Xiao, Eric M. Yeatman

A NOVEL BAYESIAN INFERENCE BASED TRAINING METHOD FOR TIME SERIES
FORECASTING ...ttt et e e et e e et e e et e e e e eaeteeseaeteeseaaeeesanaeeessaseesennseessareeeesanns 909
Jorge Morales, Wen Yu

ONE-STEP MULTI-VIEW INDUCTIVE MATRIX COMPLETION FOR GENE-DISEASE
ASSOCIATIONS PREDICTION.......uiiiiiitiietietiietietiteitetestetetestestesesseseesesseseesessensesesseneeseasensesessensesessensesessn 914
Jie Xu, Lei Chen, Hui Wu, Siming Zha



AN XGBOOST-BASED VULNERABILITY ANALYSIS OF SMART GRID CASCADING
FAILURES UNDER TOPOLOGY ATTACKS . ...ttt ettt ettt st e e eeanas 921
Meng Zhang, Shan Fu, Jun Yan, Huiyan Zhang, Chenhao Ling, Chao Shen, Peng Shi

SENTIMENT AND CONTEXT-REFINED WORD EMBEDDINGS FOR SENTIMENT
ANALY SIS ettt ettt ettt st ettt e st et b e st et e b ene et et en e ekt s e st es b e st et e b ent et b enten e b enten e benneneaen 927
Ayc¢a Deniz, Merih Angin, Pelin Angin

CO-OP TRAINING: A SEMI-SUPERVISED LEARNING METHOD FOR DATA STREAMS.................. 933
Paulo Martins Monteiro, Elvys Soares, Roberto Souto Maior De Barros

PREDICTING LARGE-SCALE PROTEIN-PROTEIN INTERACTIONS BY EXTRACTING
COEVOLUTIONARY PATTERNS WITH MAPREDUCE PARADIGM .......cccooueiriiieiniiieeeieieieeieieeeine 939
Lun Hu, Bo-Wei Zhao, Shicheng Yang, Xin Luo, Mengchu Zhou

PSEUDO-BIOMETRIC IDENTITY FRAMEWORK: ACHIEVING SELF-SOVEREIGNITY FOR
BIOMETRICS ON BLOCKCHAIN .....oooiiiiiiieeeei ettt et e e et e e et e s eaae e s saaeesesnaseesenaseessnneeeesnnnns 945
Prince Mishra, Vishwas Modanwal, Harkeerat Kaur, Gaurav Varshney

ACHIEVING CONTACTLESS HEART RATE MEASUREMENT BY THE COMBINATION OF
GENETIC ALGORITHM AND UWB RADAR TECHNOLOGY ....coceriniririieieiinenieneniceieeeetenee e 952
Guei-Min Lin, Yuan-Long Peng, Wei-Po Lee, King-Teh Lee

HIGHLY-CONFIDENT PROTEIN INTERACTOME PREDICTION VIA VARIATIONAL
AUTOENCODER ..ottt ettt ettt ettt es et ses e et e s eseeseabenseseasenseseasenseseasenseseasensesenan 958
Zhiqi Xiao, Huaqiang Yuan, Weiling Li, Ning Jiang, Yunni Xia

FIXED-TIME BEARING-BASED DISTRIBUTED NETWORK LOCALIZATION ......ccccectvenieiniieinienes 964
Mingyu Cao, Hao Zhang, Zhuping Wang, Changzhu Zhang, Chao Huang

CONTROL-ORIENTED MODELLING OF SPATIAL INTERACTION-DRIVEN MIGRATION .............. 970
Lorinc Marton

DISTRIBUTED FAST-TRACKING ALTERNATING DIRECTION METHOD OF
MULTIPLIERS (ADMM) ALGORITHM WITH OPTIMAL CONVERGENCE RATE ........ccccccevineininnne 976
Shreyansh Shethia, Akshita Gupta, Omanshu Thapliyal, Inseok Hwang

MODEL PREDICTIVE MEAN FIELD GAMES FOR CONTROLLING MULTI-AGENT
SYSTEMS ...ttt ettt ettt et b ettt st et e st st et e st st et eb e st e st es e e ben e e st s beneeseebeneeseebeneesesbeneesesseneenenee 982
Daisuke Inoue, Yuji Ito, Takahito Kashiwabara, Norikazu Saito, Hiroaki Yoshida

TOWARDS SELF-AUTONOMY EVALUATION USING BEHAVIOR TREES ......cccccoiiniinininccnen. 988
Khusniddin Fozilov, Yasuhisa Hasegawa, Kosuke Sekiyama

APPLICATION OF LONG SHORT-TERM MEMORY BASED NEURAL NETWORK FOR
CLASSIFICATION OF CUSTOMER BEHAVIOR .....c.ccoociniiiiiniicinieiiinecinteieeseteeseeiee et 994
Licheng Zhao, Yi Zuo, Katsutoshi Yada, Meijun Liu

CUSTOMER BEHAVIOR ANALYSIS AND CLASSIFICATION BASED ON PROCESS
IMIINIING ottt ettt b et et b e bbb e bt e bbbt s bbbt st et be st e e bt etesaebentens 1000
Meijun Liu, Licheng Zhao, Fengmei Sun, Weizheng Zhao, Yi Zuo, Katsutoshi Yada

THE ROLE OF EXPLANATIONS IN HUMAN-MACHINE LEARNING ......ccoctnieiiiieinieieeeeeeeieee 1006
Lars Holmberg, Stefan Generalao, Adam Hermansson



PROVENANCE AS A SUBSTRATE FOR HUMAN SENSEMAKING AND EXPLANATION

OF MACHINE COLLABORATORS ... .ottt ettt ettt etee et e e etaeeenaeeetaeeeseeesnaeeeneeesnreeeneeens 1014
Scott E. Friedman, Jeffrey Rye, Matthew McLure, Helen C. Wauck, Pooja Patel, Ruta
Wheelock, Mark A. Valovage, Steven Johnston, Christopher Miller

FAST MILP-BASED TASK AND MOTION PLANNING FOR PICK-AND-PLACE WITH
HARD/SOFT CONSTRAINTS OF COLLISION-FREE ROUTE .......ccectniiiiieieiieieeeeeeie e 1020
Takuma Kogo, Kei Takaya, Hiroyuki Oyama

A SHARED CONTROL TELEOPERATION FRAMEWORK FOR ROBOTIC AIRSHIPS:
COMBINING INTUITIVE INTERFACES AND AN AUTONOMOUS LANDING SYSTEM.................. 1028
Caleb Probine, Gal Gorjup, Joao Buzzatto, Minas Liarokapis

TRAJECTORY TRACKING OF SOFT CONTINUUM ROBOTS WITH UNKNOWN MODELS
BASED ON VARYING PARAMETER RECURRENT NEURAL NETWORKS. .........ccccocevieviiniinieeiieiennnn 1035
Ning Tan, Peng Yu, Fenglei Ni, Zhenglong Sun

WHALE OPTIMIZATION ALGORITHM FOR WEIGHT TUNING OF A MODEL

PREDICTIVE CONTROL-BASED MOTION CUEING ALGORITHM .......cccectviieiniiieieieieeeeieeeie e, 1042
Mohammad Reza Chalak Qazani, Houshyar Asadi, Adetokunbo Arogbonlo, Ghazal
Rahimzadeh, Shady Mohamed, Siamak Pedrammehr, Chee Peng Lim, Saeid Nahavandi

A REAL-TIME MOTION CONTROL TRACKING MECHANISM FOR SATELLITE

TRACKING ANTENNA USING SERIAL ROBOT ......ccuiiitieitie ettt ettt eeneeeneeans 1049
Mohammad Reza Chalak Qazani, Houshyar Asadi, Shady Mohamed, Saeid Nahavandi,
Joseph Winter, Keith Rosario

JOINT SELECTION USING DEEP REINFORCEMENT LEARNING FOR SKELETON-BASED
ACTIVITY RECOGNITION ..ottt sttt sttt ettt st seese st etesestessesestenaesestensesessenaenessens 1056
Bahareh Nikpour, Narges Armanfard

SARNET: SELF-ATTENTION ASSISTED RANKING NETWORK FOR TEMPORAL ACTION
PROPOSAL GENERATION ..ottt sttt sttt st ettt ettt sttt sttt sttt st se b saesaenenaene 1062
Jiahao Yu, Hong Jiang

IMLE-NET: AN INTERPRETABLE MULTI-LEVEL MULTI-CHANNEL MODEL FOR ECG
CLASSIFICATION......eeeeeeeeee ettt ettt e e et e e et e e et e e e eaaeeeeeaaeeseaaeeesentteeseaseesasaseeesaaeeesanns 1068
Likith Reddy, Vivek Talwar, Shanmukh Alle, Raju. S. Bapi, U. Deva Priyakumar

LDANET:A DISCRIMINANT SUBSPACE FOR METRIC-BASED FEW-SHOT LEARNING................ 1075
Dalei Chen, Bao-Di Liu

DISTRIBUTION PRESERVING DEEP SEMI-NONNEGATIVE MATRIX FACTORIZATION.............. 1081
Zhuolin Tan, Anyong Qin, Yongqing Sun, Yuan Yan Tang

VOICE COMMANDED SYSTEM FOR NAVIGATION OF MOBILE ROBOTS........ccccevirieiriieeenenen. 1087
Danilo S. Barbosa, Aluizio F. R. Araujo, Eulogio Gutierrez-Huampo

EVALUATION OF DESIGN OPTIMISATION TECHNIQUES IN STRUCTURAL FRAMING.............. 1093
Luke Briese, Timothy Mark Gregory, Navid Mohajer, Matthew Watson, Shady Mohamed,
Saeid Nahavandi

USING TACTILE SENSING TO IMPROVE PERFORMANCE WHEN GRASPING MOVING
OBUIECTS ...ttt sttt skttt b et sttt b ettt e et na e 1099
Patrick Lynch, Conor McGinn



AN EXTENDED PARAMETER ESTIMATION DISTURBANCE OBSERVER FOR AN
ACTIVE ANKLE FOOT ORTHOSIS ...ttt e et e et ee st e e e et eesenaneeseaaeeenas 1105
Benjamin Deboer, Ali Hosseini, Carlos Rossa

RRT-ROPE: A DETERMINISTIC SHORTENING APPROACH FOR FAST NEAR-OPTIMAL
PATH PLANNING IN LARGE-SCALE UNCLUTTERED 3D ENVIRONMENTS .......ccccoiiiiiiiiiiieeneens 1111
Louis Petit, Alexis Lussier Desbiens

FACE IMAGE GENERATION WITH FEATURES OF SPECIFIC GROUP FROM SMALL
DIAT ASET ... ettt et e e et e e et e e et e e s et e e e ettt e e e et e e s et e e e e ateeseaaeesanaaeeaans 1119
Yuichi Kato, Takuya Shuto, Masahiko Mikawa, Makoto Fujisawa

A NEW APPROACH TO DATA ANNOTATION AUTOMATION FOR ONLINE

HANDWRITTEN MATHEMATICAL EXPRESSION RECOGNITION BASED ON

RECURRENT NEURAL NETWORKS .....c.ooiiiiiiriieiree sttt ees ettt snene 1125
Dmytro Zhelezniakov, Anastasiia Cherneha, Viktor Zaytsev, Olga Radyvonenko

PATTERN RECOGNITION IN VITAL SIGNS USING SPECTROGRAMS.......cccoooiiiiiiiiieieeee e 1133
Sidharth Srivatsav Sribhashyam, Md Sirajus Salekin, Dmitry Goldgof, Ghada Zamzmi, Mark
Last, Yu Sun

INDIAN BUFFET PROCESS-BASED ON NONNEGATIVE MATRIX FACTORIZATION
WITH SINGLE BINARY COMPONENT ......ooiiiiiiiiiitineiettnteet ettt sttt ettt seese s 1139
Xindi Ma, Jie Gao, Xiaoyu Liu, Taiping Zhang, Yuan Yan Tang

PARALLEL ROTATED-INVARIANT PALM DETECTION NETWORK WITH ANGLE
ESTIMATION. ..ottt ettt sttt ettt ekttt st et ese st et ese st e st esesbe st esesseneese st eneesessentesessentesesbeneesesseneesenee 1145
Guobin Zhang, Yang Yang, Xuhui Tu

BEYOND ACCURACY: A FEATURE CROSSING METHOD FOR CHINESE THESIS
REVIEWER RECOMMENDATION ......ooiiiiiiiiiininieenieeenteteie ettt sttt sttt sttt sttt sae s saene 1151
Yaoguang Yong, Zheng Yao, Yawei Zhao

PREDICT SEQUENTIAL CREDIT CARD DELINQUENCY WITH VADE-SEQ2SEQ .......ccccecevveueenenene. 1159
Yeongmin Kim, Youngjae Cho, Hanbit Lee, II-Chul Moon

PREDICTING CUTTERHEAD TORQUE FOR TBM BASED ON DIFFERENT
CHARACTERISTICS AND AGA-OPTIMIZED LSTM-MLP.......cccecriiiiniiiininciniceneeeeeeecsie e 1165
Shuangli Zhang, Qingfeng Du, Sicheng Zhao

GC-TTS: FEW-SHOT SPEAKER ADAPTATION WITH GEOMETRIC CONSTRAINTS.........ccccveneene. 1172
Ji-Hoon Kim, Sang-Hoon Lee, Ji-Hyun Lee, Hong-Gyu Jung, Seong-Whan Lee

DISTRIBUTED REINFORCEMENT LEARNING WITH SELF-PLAY IN PARAMETERIZED
ACTION SPACE ..ottt ettt ettt et et e st et et e st et e s ese et et eseeaesese et enseseesesesessessesensans 1178
Jun Ma, Shunyi Yao, Guangda Chen, Jiakai Song, Jianmin Ji

WEARABLE FATIGUE DETECTION BASED ON BLINK-SACCADE SYNCHRONISATION ............ 1186
Colin Lam, Julien Epps, Siyuan Chen

AN N-OF-1 INVESTIGATION INTO STRESS-RELATED HEMODYNAMICS IN THE
PREFRONTAL CORTEX DURING THE FIRST SLEEP CYCLE...........coooiiiiiieeeeeeeeeee e 1192
Zilu Liang



USING PHYSIOLOGICAL INFORMATION TO CLASSIFY TASK DIFFICULTY IN HUMAN-

SWARM INTERACTION ...ttt et ettt e e et e e et e e s e et eeeeeaeeeeeeaaeeesaaeeeessaaeeseeaneens 1198
Joseph P. Distefano, Hemanth Manjunatha, Souma Chowdhury, Karthik Dantu, David
Doermann, Ehsan T. Esfahani

NOVEL DRIVER’S DROWSINESS DETECTION SYSTEM AND ITS EVALUATION IN A
DRIVING SIMULATOR ENVIRONMENT ........ccioiiiiiiiieieitsietete sttt sttt sttt ee 1204
Rahim Soleymanpour, Hossein Hamidi Shishavan, Jae-Sang Heo, Insoo Kim

THE EFFECTS OF DIFFERENT BODY POSITIONS ON HUMAN PHYSIOLOGICAL

RESPONSES USING UNIVERSAL MOTION SIMULATOR ......cooiiiitiiiieeee e 1209
Shehab Alsanwy, Houshyar Asadi, Ahmad Alqumsan, Shady Mohamed, Darius Nahavandi,
Saeid Nahavandi

MULTI-ROBOT INFORMATION SAMPLING USING DEEP MEAN FIELD

REINFORCEMENT LEARNING ..ottt ettt ettt e e e et e eae s eaeeeteseeaeeenteseeaeeennesenneeennens 1215
Tuffa Said, Jeffery Wolbert, Siavash Khodadadeh, Ayan Dutta, O. Patrick Kreidl, Ladislau
Béloni, Swapnoneel Roy

CLASSIFYING DENIAL OF SERVICE ATTACKS USING FAST MACHINE LEARNING
ALGORITHMS ..ottt ettt ettt ettt et et st et et e st s e e aese et et eseea e ses e st eseseesensesessessesensans 1221
Zhida Li, Ana Laura Gonzalez Rios, Ljiljana Trajkovic

DETECTION OF DENIAL OF SERVICE ATTACKS USING ECHO STATE NETWORKS.................... 1227
Kamila Bekshentayeva, Ljiljana Trajkovic

SCIENTIFIC RUMORS DETECTION IN SHORT ONLINE TEXTS ....c.coiiiiiiieienineeceeeeeeeeee 1233
Hui Zeng, Ruxin Wang, Yan Huang, Xiaohui Cui, Qian Jiang

ACCOUNTING FOR THE EFFECT OF INTER-TASK SIMILARITY IN CONTINUAL
LEARNING MODELS ...ttt ettt ettt e ettt e e et e s ettt e s e eateesesaaeeesamaaeessseeeessaaseesasseessnnaeeesnnens 1241
Alaa El Khatib, Mahmoud Nasr, Fakhri Karray

SURGICAL SKILL ASSESSMENT SYSTEM USING FUZZY LOGIC IN A MULTI-CLASS
DETECTION OF LAPAROSCOPIC BOX-TRAINER INSTRUMENTS ......cocoiiiiriieireeereeieeereieine 1248
Fatemeh Rashidi Fathabadi, Janos L. Grantner, Saad A Shebrain, Ikhlas Abdel-Qader

TUMOR MODEL PARAMETER ESTIMATION FOR THERAPY OPTIMIZATION USING
ARTIFICTAL NEURAL NETWORKS ...ttt ettt et e et e s eaaaeesenaaeeseaaeessnanessennaeeeans 1254
Melania Puskas, Daniel Andras Drexler

TIME-VARYING RESPIRATORY FEATURE RECOGNITION AND CLASSIFICATION FOR
RESPIRATION HEALTH AND DISEASE SCREENING IN CHILDREN........ooooiiiiiiiieieeiee e 1260
Lichuan Liu, Wei Li, Chao Jiang

OPTIMIZED ROBUST COMBINED FEEDFORWARD/FEEDBACK CONTROL OF

PROPOFOL FOR INDUCTION OF HYPNOSIS IN GENERAL ANESTHESIA .......ccccoovevieireeeerenene 1266
Michele Schiavo, Luca Consolini, Mattia Laurini, Nicola Latronico, Massimiliano Paltenghi,
Antonio Visioli

A MULTIMODAL BIOMEDICAL IMAGE REGISTRATION METHOD BASED ON AN
IMPROVED GENETIC ALGORITHM INSPIRED BY HYBRID BREEDING.........ccccceveveninecninccnnnn 1272
Zeqing Qin, Zhiwei Ye, Zesong Wang, Haitao Gan, Furong Wang

XGBOOST: A TREE-BASED APPROACH FOR TRAFFIC VOLUME PREDICTION .........cccccoveuennnee. 1280
Benjamin Lartey, Abdollah Homaifar, Abenezer Girma, Ali Karimoddini, Daniel Opoku



A PEDESTRIAN DETECTION AND TRACKING FRAMEWORK FOR AUTONOMOUS
CARS: EFFICIENT FUSION OF CAMERA AND LIDAR DATA ... 1287
Muhammad Mobaidul Islam, Abdullah Al Redwan Newaz, Ali Karimoddini

A C-V2X PLATFORM USING TRANSPORTATION DATA AND SPECTRUM-AWARE
SIDELINK ACCESS. ..ottt sttt ettt ettt st est s b e st et e e b et eseab e seseabenseseesenseneeseseneesenseneeseseneesenes 1293
Chia-Hung Lin, Shih-Chun Lin, Chien-Yuan Wang, Thomas Chase

COOPERATIVE SEARCH ALGORITHM FOR UAVS BASED ON MULTI-ANT COLONY ................. 1299
Wei Yue, Wenbin Tang, Liyuan Wang, Yun Xi, Zhongchang Liu, Cunming Zou

A SYSTEMATIC ROBUST CONTROL METHOD FOR MARINE SURFACE VEHICLES .................... 1305
Laura Celentano, Michael V. Basin, Peng Shi

APPLICATION OF FULLY ADAPTIVE SYMBOLIC REPRESENTATION TO DRIVER
MENTAL FATIGUE DETECTION BASED ON BODY POSTURE .......cocccviniiininiiinincencnceneneeeniene 1313
Shahzeb Ansari, Haiping Du, Fazel Naghdy, David Stirling

THREE-LANE CAR-FLOWING MODEL ACCOUNTING FOR VARIABLE LANE CHANGE
AND DRIVING BEHAVIOR .....cuiiiiiiiiiiieee ettt ettt ettt 1319
Xiaotong Yan, Jia Lee, Lingqiu Zeng, Yunni Xia

FESSONIA: A METHOD FOR REAL-TIME ESTIMATION OF HUMAN OPERATOR
WORKLOAD USING BEHAVIOURAL ENTROPY ...ttt et eeaaeeeseaaeeen 1325
Paraskevas Chatzithanos, Grigoris Nikolaou, Rustam Stolkin, Manolis Chiou

MANEUVER BASED MODELING OF DRIVER DECISION MAKING USING GAME-
THEORETIC PLANNING .....oooiiiiiiieee ettt et e et e e e e et e e e e e e e s et e s s eaeteeseaseesetaseessaaeeessnns 1332
Markus Lemmer, Jingzhe Shu, Stefan Schwab, Soeren Hohmann

EXPLORING CONVENTIONAL, AUTOMATED AND DEEP MACHINE LEARNING FOR
ELECTRODERMAL ACTIVITY-BASED DRIVERS’ STRESS RECOGNITION.........cccoceiiviiiiieeiiieeenes 1339
Katharina Lingelbach, Michael Bui, Frederik Diederichs, Mathias Vukelic

MULTIAGENT DYNAMIC ROUTE ASSIGNMENT: QUICK AND FAIR ITINERARIES TO
CONNECTED AND AUTONOMOUS VEHICLES ... .ottt eaas 1345
Manal Elimadi, Abdeljalil Abbas-Turki, Abderrafiaa Koukam

MULTI-AGENT SYSTEMS AND R-TREES FOR DYNAMIC AND OPTIMISED
RIDESHARING ..ottt ettt ettt sttt sttt sttt sa b senestsnenenea 1352
Corwin Fevre, Hayfa Zgaya-Biau, Philippe Mathieu, Slim Hammadi

LOW-POWER HARDWARE-FRIENDLY FATIGUED DRIVING DETECTION BASED ON
FEATURE FUSION AND TIME SERIES CLASSIFICATION .....cccociiiiiiiiienienineneeeceeeeeesiene e 1359
Yuanxing Xiao, Gang Liang

A CUSTOMISABLE LONGITUDINAL CONTROLLER OF AUTONOMOUS VEHICLE
USING DATA-DRIVEN MPC ...t ettt et e et e et e e s et e e e e eaaeeeseaneeseneeeeans 1367
Mohammad Rokonuzzaman, Navid Mohajer, Shady Mohamed, Saeid Nahavandi

TRANSFER BAYESIAN OPTIMIZATION FOR EXPENSIVE BLACK-BOX OPTIMIZATION
IN DYNAMIC ENVIRONMENT ..ottt ettt ettt e et e et sas e e aaeesaaeesaseesaseeenneens 1374
Renzhi Chen, Ke Li

TOWARDS INTERACTIVE COORDINATION OF HETEROGENEOUS ROBOTIC TEAMS —
INTRODUCTION OF A REOPTIMIZATION FRAMEWORK .......cccoiiiiiiiiiiriiieeeeeeeceeecee e 1380
Esther Bischoff, Jonas Teufel, Jairo Inga, Soren Hohmann



A COMPARATIVE STUDY OF GPU METAHEURISTICS FOR DATA CLUSTERING ......cccccuvveeeenn.. 1387
Mario Santos, Bruno Nogueira, Rian G. S. Pinheiro, Almir Guimardes, Alexandre Lima,
Ermeson Andrade

A MULTI-OBJECTIVE OPTIMIZATION-BASED CLUSTERING APPROACH FOR CORD-19
SCHOLARLY ARTICLES ...ttt ettt ettt ettt ettt e e s e be st eneesenseneesebeneesenseneesenes 1393
Pratik Dutta, Nupur Shah, Sriparna Saha

SIMULATION-BASED ENGINEERING DESIGN: SOLVING PARAMETER INFERENCE

AND MULTI-OBJECTIVE OPTIMIZATION PROBLEMS ON A SHARED SIMULATION

BUDGET ...ttt st b et b st ettt ettt s bt bt s h et ebe st et ebe st e et sbe e enenaen 1399
Oliver P. H. Jones, Jeremy E. Oakley, Robin C. Purshouse

DYNAMIC EVENT DRIVEN ROBUST CONTROL DESIGN WITH UNCERTAINTY
COMPENSATOR FOR AGENT MISBEHAVE IN AUTONOMOUS AC MICROGRID ..........cccceuvnenne. 1406
Vivek Kumar, Soumya R. Mohanty

PREDEFINED-TIME STABILIZATION OF PERMANENT-MAGNET SYNCHRONOUS
MOTOR SYSTEM USING LINEAR TIME-VARYING CONTROL INPUT .....ccccooceviririeieirieeereeeeennes 1412
Alison Garza-Alonso, Michael Basin, Pablo Rodriguez-Ramirez

ADMM-BASED OPF PROBLEM AGAINST CYBER ATTACKS IN SMART GRID ......ccccooeevveevienne. 1418
Jiangjiao Xu, Ke Li, Mohammad Abusara, Yan Zhang

EVALUATION OF COMPRESSED RESIDENTIAL ENERGY FORECASTING MODELS ................... 1424
Robert Fagaras, Cristina Nichiforov, lulia Stamatescu, Grigore Stamatescu

A DECENTRALIZED NONCOOPERATIVE CONTROL APPROACH FOR SHARING
ENERGY STORAGE SYSTEMS IN ENERGY COMMUNITIES .....cccooeiiiniinineineneeeeeeeeeeee e 1430
Marino Calefati, Silvia Proia, Paolo Scarabaggio, Raffaele Carli, Mariagrazia Dotoli

DESIGN AND EVALUATION OF A NOVEL ULTRA HIGH-RESOLUTION LENS-BASED
SPECT: INSIGHT TO LIGHT FIELD IMAGING ........coooiiiiiiiiiiiie ettt e 1436
Alaa Barhoum, Manu Francis, Riccardo Camattari, Murat Tahtali

FINE-GRAINED HAND GESTURE RECOGNITION IN MULTI-VIEWPOINT HAND
HY GIENE ...ttt ettt sttt ettt eb e bbbt h et be st et be st et ebestenaesentens 1443
Huy Q. Vo, Tuong Do, Vi C. Pham, Duy Nguyen, An T. Duong, Quang D. Tran

FACIAL AGE PROGRESSION USING CONDITIONAL GENERATIVE ADVERSARIAL
NETWORK WITH HERITABLE VISUAL FEATURES .....c.cc..ccooiniiiiiiineiinceeeceseeeeeeceneveeenenes 1449
Prarinya Siritanawan, Hideki Ichikawa, Kazunori Kotani

HIGH CAPACITY COVERLESS IMAGE STEGANOGRAPHY METHOD BASED ON
GEOMETRICALLY ROBUST AND CHAOTIC ENCRYPTED IMAGE MOMENT FEATURE ............. 1455
Xiyao Liu, Yaokun Fang, Feiyi He, Zhaoying Li, Yayun Zhang, Xiongfei Zeng

DISCRETE SEMANTIC EMBEDDING HASHING FOR SCALABLE CROSS-MODAL
RETRIEVAL ... .ottt et ettt e e et e e e e e e s et e e e ettt e e eeaaaeesanaaeeeseaaeeeseaeeesasneeeeans 1461
Junjie Liu, Lunke Fei, Wei Jia, Shuping Zhao, Jie Wen, Shaohua Teng, Wei Zhang

DEEPMMSA: A NOVEL MULTIMODAL DEEP LEARNING METHOD FOR NON-SMALL
CELL LUNG CANCER SURVIVAL ANALYSIS ...ttt e 1468
Yujiao Wu, Jie Ma, Xiaoshui Huang, Sai Ho Ling, Steven Weidong Su



MULTIMODAL SENTIMENT ANALYSIS BASED ON ATTENTION MECHANISM AND
TENSOR FUSION NETWORK ...ttt ettt et e e et e e e e e e s et e e et eeseaeeesssaaeessaaeeesanns 1473
Kang Zhang, Yushui Geng, Jing Zhao, Wenxiao Li, Jianxin Liu

ALZHEIMER’S DISEASE DETECTION AND CLASSIFICATION USING TRANSFER

LEARNING TECHNIQUE AND ENSEMBLE ON CONVOLUTIONAL NEURAL NETWORKS .......... 1478
Sayed Us Sadat, Homaira Huda Shomee, Alvina Awwal, Sadia Nur Amin, Md Tanzim Reza,
Mohammad Zavid Parvez

ORDINAL REGRESSION BASED ON THE DISTRIBUTIONAL DISTANCE BETWEEN
LABELS ..ttt et et bbbt et h et b et b e b e 1482
Yoshiyuki Tajima, Tomoki Hamagami

PERSONALIZED DESIGN AND EXPERIMENTAL VALIDATION OF A LIMITED

INFORMATION COOPERATIVE SHARED-CONTROLLER FOR VEHICLE-

MANIPULATORS ..ottt ettt ettt e e et e et e e eteeeteeeteeetesenseeensesenteeenteseteeentesenteeeseeeteeannens 1489
Balint Varga, Jairo Inga, Soren Hohmann

HUMAN-MACHINE INTELLIGENCE: FRIGATES ARE INTELLIGENT ORGANISMS ................... 1495
Jonas D. Hasbach, Thomas E. F. Witte

COOPERATIVE PATTERNS OR HOW TO SUPPORT HUMAN-CYBER-PHYSICAL
SYSTEMS COOPERATION ..ottt ettt et e et e e e e s et e e e et e e e eaaeeesaaateeeseaaeessenneens 1501
Marie-Pierre Pacaux-Lemoine, Lydia Habib, Quentin Berdal, Damien Trentesaux

SKILL-LEVEL-BASED HYBRID SHARED CONTROL FOR HUMAN-AUTOMATION
SYSTEMS ...ttt h et ettt bt bt e a et e e bt et e e bt e bt eb b e st ente s b et e ebeebeebeemtensenbenbeebesneeneens 1507
Sooyung Byeon, Dawei Sun, Inseok Hwang

MULTICLASS SUPPORT VECTOR MACHINES FOR DETERMINATION OF

REINFORCEMENT DEGREE IN CONSTRUCTING LARGE-SCALE STRUCTURES BASED

ON DATA CHARACTERISTICS ...ttt ettt ettt e et e e eveeeae e eeveeeveseeteeeneeans 1513
Keiji Tatsumi, Ryota Masui, Shunsuke Tsujioka, Yoshifumi Kusunoki, Yeboon Yun

PARETO-OPTIMAL ACTIVE LEARNING WITH COST .....ccooiiieiiirieiinieinineeneeieeeeeeeenei et 1519
Stephen Adams, Tyler Cody, Peter A. Beling

ON THE EVALUATION OF COMPETENCE MEASURES FOR TIME SERIES
FORECASTING ...ttt ettt e e e e et e e et e e et e e eaa e e e seateeesemteeeseasaeesaneaeessnsaeessnnneesarseeeeans 1527
Thiago J. M. Moura, George D. C. Cavalcanti, Luiz S. Oliveira

SIMULATION FAILURE ROBUST BAYESIAN OPTIMIZATION FOR ESTIMATING
BLACK-BOX MODEL PARAMETERS ...ttt ettt 1533
Ankush Chakrabarty, Scott A. Bortoff, Christopher R. Laughman

RANDOM FOREST Q-LEARNING FOR FEEDBACK STABILIZATION OF PROBABILISTIC
BOOLEAN CONTROL NETWORKS ......ccoriiiiimiiiinieietnteteenteieie sttt ettt sttt sttt sttt st 1539
Pratik Bajaria, Amol Yerudkar, Carmen Del Vecchio

EVOLUTIONARY MULTITASKING VIA ARTIFICIAL NEURAL NETWORKS ......cooooiiiiiiieeeiieeene 1545
Xia Chen, Yuxiao Huang, Wei Zhou, Liang Feng

MULTIMODAL BARE-BONE NICHING DIFFERENTIAL EVOLUTION IN FEATURE
N 21 51 2 O N (0 ) SRR 1553
Xiao-Min Hu, Zi-Wen Guo



NOVEL PRUNING OF DENDRITIC NEURON MODELS FOR IMPROVED SYSTEM
IMPLEMENTATION AND PERFORMANCE ......c.ooiiiiiiiiiiinieitseete ettt 1559
Xiaohao Wen, Mengchu Zhou, Xudong Luo, Lukui Huang, Ziyue Wang

RISC-VTF: RISC-V BASED EXTENDED INSTRUCTION SET FOR TRANSFORMER ...........cc.ccc....... 1565
Qiang Jiao, Wei Hu, Fang Liu, Yong Dong

A METHODOLOGY FOR INTELLIGENT OFFLOADING DECISION IN MOBILE CLOUD
COMPUTING ENVIRONMENTS ...ttt ettt ettt e e e et e e e e e e s et e e s estteeseaseesesaseessaaeeesanns 1571
H. B. Summer, F. A. A. Lins, R. W. A. Medeiros

THE FRACTIONAL ACCUMULATIVE TIME-DELAY GM (1, N) MODEL AND ITS
APPLICATION ...ttt ettt ettt ettt ettt sttt et et et e st e s e st et e s e st et ensesessenseseeseseseesenseseesenseseesessasensans 1577
Song Jiakang, Hu Mingli

SBOF: AN END-TO-END FRAMEWORK FOR SIMULATIVE BLACK-BOX OPTIMIZATION
OF HYBRID PERCEPTIVE FUNCTIONS ...ttt ettt e et s eta e e s et e s senaeesssnaaeessnaeessnnnns 1585
Stefan Roos, Julian Schmidt, Wilhelm Stork

ESTUARINE-STAR (SMART ESTUARINE AQUACULTURE MANAGEMENT WITH

SENSOR NETWORK) ....oiiiiiieiieii ettt ettt sttt ettt et essaessaessae s e enseensesseesseasseanseensennsesnsesseesseenses 1593
Atharv Tendolkar, Manohara Pai M. M, Amit Choraria, Shreesha Surathkal, Arjun
Hariharan, Radhika M. Pai, K. S. Adithya

A BALANCED SHADOW-FOLLOWING COVERAGE PATH PLANNING APPROACH
UNDER ENERGY CONSTRAINTS......ooteietirteieiirteietteteitettstest et ete et be et be st e e ssesseneesesseneesenseneesenseneesenes 1599
Huan Wang, Dianxi Shi, Yunlong Wu, Lin Li, Ning Li, Jiachi Xu

EFFECT OF HUMAN-MACHINE INTERFACE OF A VEHICLE ON RIGHT-TURN
MANEUVER AT INTERSECTIONS USING A DRIVING SIMULATOR.......cooooiieeeiiieeeeeee e 1607
Yuta Kusakari, Shoko Oikawa, Yasuhiro Matsui, Naoyuki Kubota

DESIGN OF HAPTIC PROTECTION WITH AN ADAPTIVE LEVEL OF AUTHORITY BASED
ON RISK INDICATORS UNDER HANDS-ON PARTIAL DRIVING AUTOMATION .....ccooovveeeeereenne. 1613
Yuichi Saito, Hussam Muslim, Makoto Itoh

SUBJECTIVE EVALUATION OF FILTER- AND OPTIMIZATION-BASED MOTION CUEING
ALGORITHMS FOR A HYBRID KINEMATICS DRIVING SIMULATOR.......ccoeoiiieiieieeeeeeeee e 1619
Patrick Biemelt, Sabrina Bohm, Sandra Gausemeier, Ansgar Trdchtler

AN MPC-BASED MOTION CUEING ALGORITHM USING WASHOUT SPEED AND GREY

WOLF OPTIMIZER ... ettt e et e et e e s ettt e e ettt e e e eaaee s et e e eseaaeeeseaaneeseaeeeens 1627
Mohammad Reza Chalak Qazani, Houshyar Asadi, Shady Mohamed, Ahmad Abu Algumsan,
Ghazal Rahimzadeh, Chee Peng Lim, Saeid Nahavandi

SHARED DECISION-MAKING FORWARD AN AUTONOMOUS NAVIGATION FOR
INTELLIGENT VEHICLES .......ooiiiiiieieeiett ettt sttt sttt sttt sttt st enesbe e esesbeneesesseneenenes 1634
Ahmad Shour, Hugo Pousseur, Alessandro Correa Victorino, Veronique Cherfaoui

DYNAMIC TIME-CONSTRAINED PATH RECOMMENDATION WITH USER’S
PREFERENCE ...ttt sttt sttt ettt ettt ettt eb et ettt ettt st naebennens 1641
Yixi Wu, Yaying Zhang

TIME-DEPENDENT ANT COLONY OPTIMIZATION ALGORITHM FOR SOLVING THE
FASTEST TRAFFIC PATH FINDING PROBLEM IN A DYNAMIC ENVIRONMENT .......cccoocvvvvnnennn. 1649
Wiam Elleuch, Ali Wali, Adel M. Alimi



COLLISION MITIGATION IN THE PRESENCE OF UNCERTAINTY ...ccceiteiiiieinieieereieeeeeee e 1655
Masoumeh Parseh, Fredrik Asplund

BAYESIAN-BASED ABSOLUTE POSITIONS ESTIMATION FOR THE NEARBY VEHICLES
THROUGH VEHICLE-TO-VEHICLE COMMUNICATIONS......coctiititiiteiinienrenieenieee e 1663
Xiangting Hou, Linbo Luo, Wentong Cai

A TWO-LEVEL ABSTRACTION ODD DEFINITION LANGUAGE: PART IT.....ccocovviiiiiiiieieeeeeeeee 1669
Edward Schwalb, Patrick Irvine, Xizhe Zhang, Siddartha Khastgir, Paul Jennings

FRIENDS AND ENEMIES AGENTS COLLABORATION PROTOCOL TO OPTIMIZE MULTI-

SKILLS PATIENT SCHEDULING IN EMERGENCY DEPARTMENT ......cccoviiiiiiiiiieeeeeeeee e, 1677
Faiza Ajmi, Faten Ajmi, Sarah Ben Othman, Hayfa Zgaya, Jean-Marie Renard, Gregoire
Smith, Slim Hammadi

WEIGHTED CONSTRAINED CP-NETS: AN EXTENSION OF CONSTRAINED CP-NETS
WITH WEIGHTED CONSTRAINTS ..ottt ettt e e et e et e e s eaaaeessaaeessnneeessnnaeeeans 1685
Hassan Alkhiri, Malek Mouhoub

ONLINE MULTIMODAL TRANSPORTATION PLANNING USING DEEP
REINFORCEMENT LEARNING ......oottttitiietiiteiettste ettt ettt ettt sttt sttt st tese st sae st st nsesestesaeneenens 1691
Amirreza Farahani, Laura Genga, Remco Dijkman

A TRUNCATED NEWTON METHOD-BASED SYMMETRIC NON-NEGATIVE LATENT
FACTOR MODEL FOR LARGE-SCALE UNDIRECTED NETWORKS REPRESENTATION ............... 1699
Weiling Li, Xin Luo

ESTABLISHING A HYBRID PIECESWISE LINEAR MODEL FOR AIR QUALITY
PREDICTION BASED MISSINGNESS CHALLENGES ...ttt 1705
Huilin Zhu, Yanni Ren, Jinglu Hu

CONDITION MONITORING AND FAILURE PROGNOSTIC OF WIND TURBINE BLADES ............. 1711
Milad Rezamand, Mojtaba Kordestani, Marcos Orchard, Rupp Carriveau, David Ting,
Mehrdad Saif

AN OPTIMAL PULSE HEATING STRATEGY FOR LITHIUM-ION BATTERY

CONSIDERING BOTH CAPACITY FADE AND HEATING TIME ......cccccooiiiiiiiiiiiniininieieeeeeicienie s 1719
Honglang Jiang, Zhiwu Huang, Yongjie Liu, Dianzhu Gao, Zhiwei Gao, Heng Li, Weirong
Liu, Jun Peng

OPTIMAL CHARGING OF SUPERCAPACITORS WITH LIMITED CHARGING TIME....................... 1725

Heng Li, Lu Bai, Dianzhu Gao, Jun Peng, Zhiwu Huang

TOWARDS SUSTAINABILITY USING AN EDGE-FOG-CLOUD ARCHITECTURE FOR
DEMAND-SIDE MANAGEMENT .......occiiiiiiiieietrieeit ettt ettt sttt sttt ettt ese s neesesaeneese s 1731
Artur F. Da S. Veloso, Mario C. L. De Moura, Douglas L. De S. Mendes, José V. R. Junior,
Ricardo A. L. Rabélo, Joel J. P. C. Rodrigues

ESTARGAN: ENHANCED STARGAN FOR MULTI-STYLE HIGH-DEFINITION IMAGE
TRANSLATION ...ttt sttt b et b e st b e st b e bbb et e bt st eb e st et ebesae e b e 1737
Xin Zhang, Mengning Yang, Haiyang Chai

LOCALIZED FEATURE AGGREGATION MODULE FOR SEMANTIC SEGMENTATION.................. 1745
Ryouichi Furukawa, Kazuhiro Hotta



ANALYZING THE INFLUENCE OF THE ARABIC HANDWRITING TYPES ON A WRITER
IDENTIFICATION ...ttt ettt e et e et e e et e e e et e e e e e e e s eaaeeesentteesenaseesssaseeesaaeeesanes 1751
Asma Kharrat, [lhem Kallel, Slim Kanoun

IDENTIFYING IRREGULAR OBJECTS IN SCENES: SEMANTIC SEGMENTATION
NETWORK BASED ON MULTI-PATH IRREGULAR CONVOLUTION .......ccccooceiniriiniineeneeieeiennene 1757
Min Wang, Weixiang Yue

LEARNING-BASED TEMPLATE MATCHING FOR ROBOT ARM GRASPING .......ccccvvvviiiiiiieeenn. 1763
Minh-Tri Le, Jenn-Jier James Lien

EFFICIENT DEEP NEURAL NETWORK FOR AN AUTOMATED DETECTION OF COVID-19
USING CT IMAGES ...ttt ettt b e et b et se b e e se e b e b e st e b e be st ese b eneeseseneenenes 1769
Mohamed Chetoui, Moulay A. Akhloufi

QUANTIFYING CONFOUNDING BIAS IN AI GENERATED ART: A CASE STUDY ....ccccceinvecnnenne 1775
Ramya Srinivasan, Kanji Uchino

USING DEEP LEARNING FOR FAST DOSE REFINEMENT IN PROTON THERAPY ......c.ccccevneee. 1783
Matteo Spezialetti, Fulvio Lapenna, Pasquale Caianiello, Francesco Fracchiolla, Federico
Muciaccia, Giuseppe Placidi, Giorgio Russo, Filippo Mignosi

DEEP LEARNING MODELS FOR STRAWBERRY YIELD AND PRICE FORECASTING
USING SATELLITE IMAGES..... ..ot ettt ettt et e e et e s e eaaa e e s eaaaeeseaaeeseaaeeesannaeeeans 1790
Mohamed Sadok Gastli, Lobna Nassar, Fakhri Karray

BOX-DRIVEN WEAKLY SUPERVISED IMAGES SEMANTIC SEGMENTATION
ALGORITHM BASED ON ATTENTION MODEL ...ttt et eeae e seaee e 1797
Jianxin Liu, Yushui Geng, Jing Zhao, Wenxiao Li, Kang Zhang

10T PLATFORMS AND SERVICES CONFIGURATION THROUGH PARAMETER SWEEP: A
SIMULATION-BASED APPROACH. ..ottt ettt ettt be e se s 1803
Alessandro Barbieri, Fabrizio Marozzo, Claudio Savaglio

A HYBRID QUALITY-OF-EXPERIENCE TAXONOMY FOR MIXED REALITY IOT (XRI)
SY STEMS ..ottt e e e e e e e et e e e e e s e e aaaeeeeeeseeaaaaaeeeeeseesnsaaeeeeeseesnnaaeseeeeessnnannees 1809
Tara Tsang, Alexis Morris

SIMULATION CONCEPT OF PRODUCTION ENVIRONMENTS — AN EMPLOYEE-
ORIENTED APPROACH. ..ottt sttt sttt sttt st be st b e st be st eb e s be e beseeneene s 1817
Barbara Tropschuh, Lothar Mdrz, Florian Hagemann, Nico Schaplewski

DYNAMIC STRESS PROFILE GENERATION FOR CRISIS SITUATIONS TRAINING ......c..ccceeuveeene. 1823
Luca Pelissero-Witoslawski, Domitile Lourdeaux, Dominique Lenne

INVESTIGATION ON ACCEPTED PACKAGE DELIVERY LOCATION: A USER STUDY-
BASED APPROACH. ...ttt sttt ettt b et et se st et es e st e e e st stensesestenaenestens 1829
Shyam Sundar Kannan, Byung-Cheol Min

AUTOMATIC PREPROCESSING AND ENSEMBLE LEARNING FOR CELL
SEGMENTATION WITH LOW QUALITY ...ttt ettt ettt eae v enve v eae e 1836
Sota Kato, Kazuhiro Hotta

AUTOENCODER REGULARIZATION USING SUPPORT VECTOR DATA DESCRIPTION
FOR ANOMALY DETECTION........oooiiieiiieeeeee et e ettt e e et e e e eaeee s et e e e seaaeeeseaaeeeseneeeeans 1842
Ambareesh Ravi, Fakhri Karray



A CONSTRAINED GENERATIVE APPROACH TO GENERALIZED ZERO-SHOT OBJECT
RECOGNITION ...ttt et e et e e et e e e et e e et e e seateeeeeeaaeeeeeaaaeesanaeeessssaeeesenaeeesasaeeeeans 1849
Debasmit Das, C. S. George Lee

SENTIMENT ANALYSIS IN ARABIC SOCIAL MEDIA USING DEEP LEARNING MODELS............ 1855
Ayman Yafoz, Malek Mouhoub

IDENTIFYING SKI ROUGHNESS USING DATA DRIVEN APPROACHES .....cccoiiiiiieieeieeeeee e 1861
Bassma Al-Jubouri, Astrid S. De Wijn

A FAST AND RELIABLE APPROACH FOR DRIVING STYLE CUSTOMIZATION IN

AUTONOMOUS VEHICLES ......cotiiiteiitiieiteeiett ettt sttt st sttt saesestessesessessesessensesessensesessessesessens 1869
Mohammad Reza Chalak Qazani, Houshyar Asadi, Chee Peng Lim, Shady Mohamed, Darius
Nahavandi, Abbas Khosravi, Saeid Nahavandi, Navneet Bhasin

EXPLAINABLE AND INDIVIDUALIZABLE FOR PHYSIOTHERAPEUTIC DECISION
SUPPORT FOR THE ELDERLY ..ottt ettt et eete e et e e e emae e e s enaaeessenveeesennneesennneeas 1876
Mariana Campos, Rafael Caldas, Fernando Buarque

ASSESSING THE SIGNIFICANCE OF CO-OCCURRING TERMS IN GOODS AND

SERVICES TAX IN INDIA USING CO-OCCURRENCE GRAPHS AND ATTENTION BASED

DEEP LEARNING MODELS ...ttt ettt e e e e ettt e e e eaaaee s et e e e seaaeeeseaaneesaneeeeans 1882
Pankaj Dikshit, B Chandra

EFFECT OF NEURAL DECAY FACTORS ON PREDICTION PERFORMANCE IN CHAOTIC
ECHO STATE NETWORKS ...ttt ettt ettt ettt et e e e e eat e e saseeeaaeeeaaeesateeeaseeenneans 1888
Yudai Ebato, Sou Nobukawa, Haruhiko Nishimura

MWUNET: A SEMANTIC SEGMENTATION DEEP LEARNING METHOD FOR THE

ULTRASONIC IMAGE OF HYDRONEPHROSIS IN CHILDREN......c..cooiitiiiiiiiienienineceeeeecene e 1894
Haoran Peng, Yu Guan, Jianqiang Li, Xi Xu, Pengceng Wen, Jijiang Yang, Yanhe Jia,
Xianghui Xie, Minglei Li, Xiaoman Wang, Yue Xin, Yuzhu He

A SUPERVISED FEATURE SELECTION METHOD FOR MIXED-TYPE DATA USING
DENSITY-BASED FEATURE CLUSTERING ........ccccrttiiniiieiniieineetnteteeseeiee et eieeesaeseessenesesaenenens 1900
Xuyang Yan, Mrinmoy Sarkar, Biniam Gebru, Shabnam Nazmi, Abdollah Homaifar

DAZ-NET : DIVERSE & ADAPTIVE ATTENTION CONVOLUTIONAL NEURAL NETWORK .......... 1906
Abenezer Girma, Abdollah Homaifar, M Nabil Mahmoud, Xuyang Yan, Mrinmoy Sarkar

CLUSTERING WAFER DEFECT PATTERNS WITHIN THE SEMICONDUCTOR INDUSTRY

BASED ON WAFER MAPS, USING AN AGILE UNSUPERVISED DEEP LEARNING

APPROACH. ... ettt et e e e et e e et e e e s et e e e e et et e e eeaaeeseateeeseaaeeeseaaeesaaaeeeans 1913
C. Weber, A. Tripuramallu, P. Czerner, M. Fathi

ATTACK PATTERN RECOGNITION IN THE INTERNET OF THINGS USING COMPLEX

EVENT PROCESSING AND MACHINE LEARNING ......ccectiiietirieieiesieieie sttt 1919
José Roldan-Gomez, Juan Boubeta-Puig, Juan Manuel Castelo Gomez, Javier Carrillo-
Mondéjar, José Luis Martinez Martinez

A ROBUST COMPLETED LOCAL BINARY PATTERN (RCLBP) FOR SURFACE DEFECT

DETECTION......ooiiitieieee ettt et et e e e et e et eeeae e e e e eeteeeteeeeteeeteeeteeenteseseeenteseaeeenteseeseeesesenseeensens 1927
Nana Kankam Gyimah, Abenezer Girma, Mahmoud Nabil Mahmoud, Shamila Nateghi,
Abdollah Homaifar, Daniel Opoku

WAVELET PACKET ENERGY FEATURES FOR EEG-BASED EMOTION RECOGNITION................ 1935
My Algumaei, Imali T. Hettiarachchi, Rakesh Veerabhadrappa, Asim Bhatti



GENERATING MUSICAL SEQUENCES WITH A GIVEN EMOTION........c.ccooeeiiieieitieeeeeeeee e, 1941
Jacek Grekow

MULTI-TASK ACTIVE LEARNING FOR SIMULTANEOUS EMOTION CLASSIFICATION
AND REGRESSTION ..ottt ettt ettt ettt e b e be e et et sae e sbeenae et enneeanens 1947
Xue Jiang, Lubin Meng, Dongrui Wu

A DEEP CONVOLUTIONAL NEURAL NETWORK MODEL FOR CLASSIFICATION OF
EMOTIONS FROM ELECTROENCEPHALOGRAPHY DATA .....coiiiriieineettseeeieseeee e 1953
Rakesh Veerabhadrappa, Imali T. Hettiarachchi, My Algumaei, Asim Bhatti

DETECTING LIES: FINDING THE DEGREE OF FALSEHOOD FROM OBSERVERS’
PHY SIOLOGICAL RESPONSES ...ttt sttt ettt ese sttt st sesbe st esesbeneesesbeneenenes 1959
Ruimin Chu, Jessica Sharmin Rahman, Sabrina Caldwell, Xuanying Zhu, Tom Gedeon

MULTI-PRONGED SAFE BAYESIAN OPTIMIZATION FOR HIGH DIMENSIONS ........coovviiiiiiieeene 1966
Stefano De Blasi, Alexander Neifer, Alexander Gepperth

OPTIMAL BOUNDED INVERSION FOR NONMINIMUM PHASE NONHYPERBOLIC
SYSTEMS ..ttt ettt st b et a et ettt st e bt e bt e bt et et e st e st e e bt e bt ebtemteabenaenbenbesbeeaeene 1974
Lingi Ye, Yaqi Wang, Deshan Meng, Xueqian Wang, Bin Liang

UNIVERSAL TRACKING CONTROLLER WITH DISTURBANCE REJECTION .......cccccooieviieiiniennene 1980
Lingi Ye
AN INTELLIGENT ROBUST CONTROL STRATEGY FOR AN UNCERTAIN QUADROTOR............. 1985

Subhash Chand Yogi, Laxmidhar Behera

A DEEP REINFORCEMENT LEARNING APPROACH TO LEARNING TREE EDIT POLICIES
ON BINARY TREES ...ttt ettt e et e e e e e e e e e e e s aeeeaeeeneens 1992
Shirin Shirvani, Manfred Huber

DISTANCE COVARIANCE: A NONLINEAR EXTENSION OF RIEMANNIAN GEOMETRY
FOR EEG-BASED BRAIN-COMPUTER INTERFACING ......cccctviniiiriiieiinieieiereieie et 2000
Jiachen Xu, Alex Markham, Anja Meunier, Philipp Raggam, Moritz Grosse-Wentrup

MEABRS: A MULTI-OBJECTIVE EVOLUTIONARY FRAMEWORK FOR SOFTWARE BUG
REPORT SUMMARIZATION .....c.cotitiietieieiett sttt sttt ettt sttt sttt s te e esesbeseesesseneesesseneesesbeneesesseneesenes 2006
Anuj Shastri, Naveen Saini, Sriparna Saha, Santosh Kumar Mishra

HIGH-RELIABILITY AND ENERGY-SAVING DAG SCHEDULING IN HETEROGENEOUS
MULTI-CORE SYSTEMS BASED ON TASK REPLICATION .....oooiiiiiiiiiiiie et 2012
Yu Han, Jing Liu, Wei Hu, Yu Gan

PLANE-BASED ACCURATE REGISTRATION OF REAL-WORLD POINT CLOUDS.........cccocervenenee. 2018
Ketty Favre, Muriel Pressigout, Eric Marchand, Luce Morin

ONLINE ADAPTIVE OPTIMAL CONTROL OF DISCRETE-TIME LINEAR SYSTEMS VIA
SYNCHRONOUS Q-LEARNING.....c.cetrtititirteititintetct ettt sttt ettt 2024
Xinxing Li, Xueyuan Wang, Wenzhong Zha

VISION AUGMENTED 3 DOF QUADROTOR CONTROL USING A NON-SINGULAR FAST-
TERMINAL SLIDING MODE MODIFIED SUPER-TWISTING CONTROLLER ..........cccccovveviniirireinnen. 2030
Archit Krishna Kamath, Subhash Chand Yogi, Laxmidhar Behera, Saeid Nahavandi



STEERING CONTROL AND PATH PLANNING OF TWO-WHEEL VEHICLE WITH
HAZARD AVOIDANCE ..ottt sttt ettt sttt sttt ae sttt bt ettt naenaenbe e eaeeaeen 2037
Hongjun Yu

A RECOMMENDER SYSTEM BASED ON MODEL REGULARIZATION WASSERSTEIN
GENERATIVE ADVERSARIAL NETWORK .....c..cociiiiiiiiiiiiiiitrteeecet ettt 2043
Qingxian Wang, Qing Huang, Kangkang Ma, Xuerui Zhang

INTERNET OF ROBOTIC THINGS: A COMPARISON OF MESSAGE ROUTING

STRATEGIES FOR CLOUD-FOG COMPUTING LAYERS USING M/M/C/K QUEUING

INETWORKS ...ttt ettt e e e et e e et e et e e e tteeeteeeeteeeeaeeeeteeeeaeeeeteeeeaeeeeteeeteseeseeesesenseeennens 2049
Leonel Feitosa, Lucas Santos, Glauber Gongalves, Tuan Anh Nguyen, Jae-Woo Lee,
Francisco Airton Silva

RELIABILITY-AND-AVAILABILITY SENSITIVITY ANALYSIS ON CONVERGENT
NETWORK INFRASTRUCTURES: METHODOLOGY AND CASE STUDY ....cooiiiiiieeeeee e 2055
Kadna Camboim, Erica Sousa, Almir Guimardes, Jean Araujo, Paulo Maciel

CLOUD LANDSCAPE IMAGES SEGMENTATION USING ARTIFICIAL NEURAL
NETWORKS AND AMAZON WEB SERVICES FOR ECOLOGICAL APPLICATIONS.........ccccovveuenene 2063
Ulises Vidal-Espitia, Juan Pablo Serrano-Rubio, Mateo D. M. Ruiz, Rafael Herrera-Guzmdan

SOFTWARE/HARDWARE CO-DESIGN OPTIMIZATION FOR SPARSE CONVOLUTIONAL
NEURAL NETWORKS ...ttt sttt ettt et ettt ettt sttt aenae et sbeeaeeae 2069
Wei Hu, Yong Dong, Fang Liu, Qiang Jiao

COLLISION DETECTION: AN IMPROVED DEEP LEARNING APPROACH USING SENET
AND RESNEXT ...ttt sttt sttt ettt sttt st et s et et e st st e e es e st et eseete s es e st etesestenseseesensenestens 2075
Aloukik Aditya, Liudu Zhou, Hrishika Vachhani, Dhivya Chandrasekaran, Vijay Mago

A NEW MULTI-FOCUS IMAGE FUSION FRAMEWORK BASED ON FOCUS MEASURES .............. 2083
Aditya Kahol, Gaurav Bhatnagar

INTERACTION AWARE RELATIONAL REPRESENTATIONS FOR VIDEO PREDICTION................ 2089
Rei Tamaru, Prarinya Siritanawan, Kazunori Kotani

LESS-INDIVIDUAL MOTION FEATURES FOR NEAR-FUTURE PREDICTION BY USING
DOMAIN CONFUSION ...ttt ettt eee e e et e e e et e s e e e e e seateeesateeesesssaeesastaeesseaeessnsaeeesaseeeeans 2095
Yuuki Horiuchi, Yasutoshi Makino

CLASS-BASED CORE FEATURE EXTRACTION NETWORK FOR FEW-SHOT
CLASSIFICATION. ..ottt sttt sttt sttt st b e st b e st b e st b e bt b e st e e bt sae st ebe st et ebenaeneebe e 2102
Xianchao Zhang, Yifei Shuang, Xiaotong Zhang, Han Liu

FOREST FIRES SEGMENTATION USING DEEP CONVOLUTIONAL NEURAL NETWORKS.......... 2109
Rafik Ghali, Moulay A. Akhloufi, Marwa Jmal, Wided Souidene Mseddi, Rabah Attia

TSTRACK: TRACKING BY DETECTOR WITH TARGET GUIDANCE AND SELF-
ATTENTION ..ottt e e e e et e e et e e et e e s et e e e ettt e eseaaaeesaaaeeesseaaeeesensneesasneeeaans 2115
Teng Liu, Aimin Li, Jiachuan Li

MONOCULAR DEPTH ESTIMATION USING SYNTHETIC DATA FOR AN AUGMENTED
REALITY TRAINING SYSTEM IN LAPAROSCOPIC SURGERY ......ooooiiiiiiiiiieeeeeeeee s 2121
Andre M. Schreiber, Minsik Hong, Jerzy W. Rozenblit



AN IMAGE REGISTRATION METHOD BASED ON IMPROVED TLD AND IMPROVED
ORB FOR MOBILE AUGMENTED REALITY ..ottt ettt 2127
Liu Xuejie, Yuan Xin, Kang Hui, Kang Heng, Yu Chaoyu

AN IOT-BASED TRIANGULAR METHODOLOGY FOR PLASTIC SURGERY SIMULATION
ENRICHED WITH AUGMENTED AND VIRTUAL REALITY ..oooiiiiiiieiee et 2133
Alper Kanak, Ibrahim Arif, Cagri Terzibas, Omer Faruk Demir, Salih Ergiin

WAREVR: VIRTUAL REALITY INTERFACE FOR SUPERVISION OF AUTONOMOUS
ROBOTIC SYSTEM AIMED AT WAREHOUSE STOCKTAKING ......ooooiiiiiiiieeieeeeeeeeeeee e 2139
Ivan Kalinov, Daria Trinitatova, Dzmitry Tsetserukou

PREDICTING BASEBALL PLAYERS’ ON-FIELD PERFORMANCE WITH VISUAL MOTION
ACUITY TESTS IN A COMPUTER SIMULATION .....cceotttiiieiirinieeirierieitsieieie et eeene 2146
Steven Kane, Ying Zhu, Emilio Grau, Gary Lourie

CYBERSICKNESS MEASUREMENT AND EVALUATION DURING FLYING A

HELICOPTER IN DIFFERENT WEATHER CONDITIONS IN VIRTUAL REALITY ...cccooevieiieinnne. 2152
Wadhah Al-Ashwal, Houshyar Asadi, Shady Mohamed, Shehab Alsanwy, Lars Kooijman,
Darius Nahavandi, Ahmad Abu Alqumsan, Saeid Nahavandi

LEARNING ROBOTIC SKILLS VIA SELF-IMITATION AND GUIDE REWARD ......cccccooceninieinnnne. 2158
Chenyang Ran, Jianbo Su

A NOVEL MULTI-CLASS CLASSIFICATION ARCHITECTURE COMBINING

POPULATION-BASED SAMPLING AND MULTI-EXPERT CLASSIFIER FOR

IMBALANCED DATA ..ottt ettt ettt sttt sttt sttt s b et e s be st ese s b et esesbe st esessentesessentesesseneesesseneesenes 2164
Haochen Jiang, Ziqi Wei, Lin Liu, Xiulong Yuan, Jun Chen

SHARED TRAINED MODELS SELECTION AND MANAGEMENT FOR TRANSFER
REINFORCEMENT LEARNING IN OPEN TOT .....uuiiiiiiiieeeeie ettt st eaaeeeseeaaeeens 2170
Hirofumi Noguchi, Takuma Isoda, Seisuke Arai

FROM OBJECTS TO A WHOLE PAINTING . ....ccctoiiitiieieierieiee ettt 2177
Fei Wang, Baodi Liu, Weifeng Liu

MODELING OBJECT’S AFFORDANCES VIA REWARD FUNCTIONS ......ooooiiiiiiieeeee e 2183
Renan Lima Baima, Esther Luna Colombini

CYBER SECURE CONSENSUS OF DISCRETE-TIME FRACTIONAL-ORDER MULTI-
AGENT SYSTEMS WITH DISTRIBUTED DELAYED CONTROL AGAINST ATTACKS.........cc....... 2191
G. Narayanan, M. Syed Ali, Shahanawaj Ahamad

EVALUATION OF ABILITY OF CHAOTIC RESONANCE UNDER NOISES IN NEURAL

SYSTEMS COMPRISING EXCITATORY-INHIBITORY NEURONS .......cccceitiiieiiiieeceieeeeeeeenee 2197
Sou Nobukawa, Nobuhiko Wagatsuma, Haruhiko Nishimura, Keiichiro Inagaki, Teruya
Yamanishi

DISTRIBUTED EVOLUTIONARY DESIGN OF HIGH INTENSITY FOCUSED
ULTRASOUND TREATMENT PLANS ...ttt ettt e et e e st e e e et eeseaaeeeseaaeeeaas 2203
Jakub Chlebik, Jiri Jaros

TOP-K RANKING DEEP CONTEXTUAL BANDITS FOR INFORMATION SELECTION
SYSTEMS ...ttt ettt e e e e et e et e eateeeateeeaaeeeateeeaaeeeateeeaseeeaeeeenseeenteesaaeeenneeereeanes 2209
Jade Freeman, Michael Rawson



INVALID SCENARIOS OF EXTERNAL CLUSTER VALIDITY INDICES: AN ANALYSIS
USING BELL POLYNOMIAL.......ooiiieiee ettt e ettt e e e e e e e s et e e e eeaaeeeseaaneeseneeeeans 2215
Sumit Mishra, Sanjay Moulik, Ved Prakash

A GROUP DECISION SUPPORT SYSTEM TO SHARE RESPONSIBILITIES TOWARDS A

CIRCULAR ECONOMY TRANSITION FOR SOLID WASTE MANAGEMENT IN

DEVELOPING COUNTRIES ......otiiiiieiteieiett ettt sttt sttt st eae sttt te st esesbeneesesbeneenesaeneenenes 2221
Wesley Douglas Oliveira Silva, Danielle Costa Morais

MULTICRITERIA MODEL FOR KEY PERFORMANCE INDICATORS SELECTION

APPLIED IN A TRANSPORTATION COMPANY ..ottt st e e s eeaaeesseaaaeeen 2227
Carlos Eugénio Batista Da Silva, Rodrigo José Pires Ferreira, Suzana De Franga Dantas
Daher

PM2SIM: THE AUTOMATED CREATION OF A SIMULATION MODEL FROM PROCESS
Jair José Ferronato, Edson Emilio Scalabrin

SELECTIVE FREQUENCY DRIFT DETECTORS BASED ON MULTIPLE HYSTERESIS
JUMP RESONANC E .......oottiitiitiietieietett ettt ettt sttt sttt stetes e etessesessesesessanseseesensesessensesessensesessessesessans 2238
Maide Bucolo, Arturo Buscarino, Luigi Fortuna, Carlo Famoso, Salvina Gagliano

DISTRIBUTED AND MODULAR AUTOMOTIVE POWER NETWORK MANAGEMENT
BASED ON AUCTION THEORY ...ttt ettt e et e e et e e eae e e s et e e e eeaaeeeseaaneesenaeeeans 2242
Tobias Schiirmann, Alrisyadani Rafles, Stefan Schwab, S6ren Hohmann

AN INVESTIGATION OF AUTOMATIC SACCADE AND FIXATION DETECTION FROM
WEARABLE INFRARED CAMERAS ...ttt ettt sttt saenesnen 2250
Zishan Wang, Julien Epps, Siyuan Chen

WHAT DOES THE EYE BEST TELL? AN INVESTIGATION OF EYE ACTIVITY FOR
EMOTION, COGNITIVE LOAD AND TASK TRANSITION RECOGNITION ......ccccoceiiiiiieieieeeee 2258
Siyuan Chen, Julien Epps

EYE TRACKING ANALYTICS FOR MENTAL STATES ASSESSMENT — A REVIEW.........ccceeuneee. 2266
Fan Li, Gangyan Xu, Shanshan Feng

ALGORITHMS FOR READING LINE CLASSIFICATION ....c.coctniiiiinieininccneneesienteeee e 2272
Xiaohao Sun, Balakumar Balasingam

COOPERATIVE FUZZY ADAPTIVE CONTROL FOR STOCHASTIC NONLINEAR MULTI-
AGENT SYSTEMS USING ARTIFICIAL POTENTIAL FUNCTIONS ...ttt 2277
F. Baghbani, P. Parsa, M.-R. Akbarzadeh-T

USE OF ORTHOGONAL FUNCTIONS FOR MODEL PREDICTIVE CONTROL OF
BIOMECHANICAL SIT-TO-STAND ....coiititiirieieesieieie ettt sttt sttt sttt sttt st ettt esesbeneesesseneesenes 2283
Kamran Igbal

NETWORK MAINTENANCE PLANNING VIA MULTI-AGENT REINFORCEMENT
LEARNING. ...ttt ettt e e e et e e e et e e e et e e e eaaeee s e teeeeeaaaeeesaaaaeesanaeeesseaaeeesanaaeesaneeeaans 2289
Jonathan Thomas, Marco Pérez Hernandez, Ajith Kumar Parlikad, Robert Piechocki

THE BEHAVIOURAL AND TOPOLOGICAL EFFECTS OF MEASUREMENT NOISE ON
EVOLUTIONARY NEUROCONTROLLERS .....c.ooiiiiiiiieiriieieeietetteereeit ettt 2296
lan Showalter, Howard Schwartz, Sidney N. Givigi



FAULT DETECTION AND DIAGNOSIS IN STEEL INDUSTRY: A ONE CLASS-SUPPORT
VECTOR MACHINE APPROACH ......ooiiiiieeeeee ettt e et e et e st e e e et eeseaeeesenaeeeeas 2304
Luigi Russo, Kisan Sarda, Luigi Glielmo, Antonio Acernese

PROBABILITY-BASED PATH PLANNING FOR MULTI-ROBOT SYSTEMS WITH
STOCHASTIC BEHAVIOR IN A GRID MAP.......cooiiiiiiiiitiiieieetet ettt 2310
Biao Hu, Haonan Wang, Zhengcai Cao

MULTI-OBJECTIVE OPTIMIZER WITH COLLABORATIVE RESOURCE ALLOCATION
STRATEGY FOR U-SHAPED STOCHASTIC DISASSEMBLY LINE BALANCING PROBLEM.......... 2316
Song Xu, Xiwang Guo, Shixin Liu, Liang Qi, Shujin Qin, Ziyan Zhao, Ying Tang

MULTI-OBJECTIVE DISCRETE CHEMICAL REACTION OPTIMIZATION ALGORITHM

FOR MULTIPLE-PRODUCT PARTIAL U-SHAPED DISASSEMBLY LINE BALANCING

PROBLEM ..ottt ettt ettt ettt skt s ekt s et et e st e e es e st et eseete s ese et et eneeteseseetenaeneetens 2322
Wenchang Wang, Xiwang Guo, Shixin Liu, Shu Jin Qin, Liang Qi, Ziyan Zhao, Ying Tang

A HYBRID METAHEURISTIC ALGORITHM WITH NOVEL DECODING METHODS FOR
FLEXIBLE FLOW SHOP SCHEDULING CONSIDERING HUMAN FATIGUE..........cccccooceiiiniineacnnn 2328
Hangming Du, Fei Qiao, Junkai Wang, Hong Lu

PREDICTIVE MAINTENANCE OF AN ELECTRO-INJECTOR THROUGH MACHINE
LEARNING ALGORITHMS. ...ttt ettt e e s et e e e et e e e eaeee s et e e eseaaeeesenaeeeseaeeeenas 2334
Agostino M. Mangini, A. Rinaldi, M. Roccotelli, M. P. Fanti

AUGMENTING MBSE WITH DIGITAL TWIN TECHNOLOGY: IMPLEMENTATION,
ANALYSIS, PRELIMINARY RESULTS, AND FINDINGS ........cooitieiiee e 2340
Azad M. Madni, Shatad Purohit

SEMI-ACTIVE ASSISTIVE EXOSKELETON SYSTEM FOR ELBOW JOINT .....coooooiviiiiiieieeee e 2347
Asher Winter, Navid Mohajer, Darius Nahavandi

AN EFFICIENT SCHEDULING ALGORITHM FOR INTERDEPENDENT TASKS IN
HETEROGENEOUS MULTI-CORE SYSTEMS ......cciiiiiieiiiieiireiesieieit sttt 2354
Zhichao Fan, Wei Hu, Hong Guo, Jing Liu, Yu Gan

NEW SYMBOLIC MODEL AND EQUIVALENCES CHECKING FOR OPEN AUTOMATA ................ 2360
Biyang Wang, Eric Madelaine, Min Zhang

TIME SERIES SIMILARITY ANALYSIS FRAMEWORK IN FRESH PRODUCE YIELD
FORECAST DOMALIN ..ottt sttt sttt sttt sttt st et s et e te st s te e ese st et esestestese st ensesestesesessensesestens 2368
Fatemeh Jafari, Lobna Nassar, Fakhri Karray

NON-STRICT ATTENTIONAL REGION ANNOTATION TO IMPROVE IMAGE
CLASSIFICATION ACCURACQ Y ...utitiietieieiett ettt sttt ettt sttt sttt s te st esesse st esesseneesesbeneesesseneesenes 2375
Satoshi Arai, Shinichi Shirakawa, Tomoharu Nagao

A STUDY ON REWARD AND PUNISHMENT LEARNING USING A DATA-DRIVEN

APPROACH. ...ttt e et e e et e et eete e et e e e teeeteeeteeenteeeteeentesateeenteseteeeteeeteeenes 2381
Abu Md. Sadat, Farhana Binta Salim, Maria Islam Ema, Anita Mahmud Jhara, Mohammad
Zavid Parvez, Md Anisur Rahman

HYPERPARAMETER CHOICE AS SEARCH BIAS IN ALPHAZERO ......ccccooooviiiiiiieieieieieieeveee e 2389
Eric M. Weiner, George D. Montariez, Aaron Trujillo, Abtin Molavi



RUMOR DETECTION ON SOCIAL MEDIA WITH OUT-IN-DEGREE GRAPH
CONVOLUTIONAL NETWORKS. ... .ottt ettt sttt sttt sttt sttt s ee 2395
Shihui Song, Yafan Huang, Hongwei Lu

EDGE ATTENTION NETWORK FOR IMAGE DEBLURRING AND SUPER-RESOLUTION............... 2401
Jong-Wook Han, Jun-Ho Choi, Jun-Hyuk Kim, Jong-Seok Lee

GENERATION AND ANALYSIS OF FEATURE-DEPENDENT PSEUDO NOISE FOR

TRAINING DEEP NEURAL NETWORKS .......oooioiiiiiieeee ettt ete et eteeeenee e enaeeeneeesneeeeneeens 2407
Sree Ram Kamabattula, Kumudha Musini, Babak Namazi, Ganesh Sankaranarayanan,
Venkat Devarajan

SECURE FEDERATED LEARNING MODEL VERIFICATION: A CLIENT-SIDE BACKDOOR
TRIGGERED WATERMARKING SCHEME .......cccoiiiiiiiiiiiiiien ettt 2414
Xiyao Liu, Shuo Shao, Yue Yang, Kangming Wu, Wenyuan Yang, Hui Fang

CTHGAT:CATEGORY-AWARE AND TIME-AWARE NEXT POINT-OF-INTEREST VIA
HETEROGENEOUS GRAPH ATTENTION NETWORK .......oooiiiiiiiiieieeee et 2420
Chenchao Wang, Chao Peng, Mengdan Wang, Rui Yang, Wenhan Wu, Qilin Rui, Neal N.
Xiong

BIOBJECTIVE OPTIMIZATION PROBLEMS IN SIMPLE NEURAL NETWORKS AS
BINARY ASSOCIATIVE MEMORIES........ccoiiiiiiiiireie ettt ettt ettt 2427
Toshimichi Saito, Tomoyuki Togawa

AN ENSEMBLE METHOD FOR THE HETEROGENEOUS NEURAL NETWORK TO
PREDICT THE REMAINING USEFUL LIFE OF LITHIUM-ION BATTERY .....ccoooiiiiiiiiiiiieeeieeees 2433
Hengshan Zhang, Di Wu, Zhongmin Wang, Yanping Chen

A CENTRALISED CLOUD-BASED MONITORING SYSTEM FOR OLDER ADULTS IN A
COMMIUNITY oottt et e e e et e e e et e e e e et e e e e e et e e et e e et e e e e e et e e eeeesaeeeaeeesneens 2439
Salisu Wada Yahaya, Ahmad Lotfi, Mufti Mahmud, David Ada Adama

PERSON IDENTIFICATION BASED ON STATIC FEATURES EXTRACTED FROM KINECT
SKELETON DATA ...ttt ettt ettt b e et b et b e e st b e e st e b et e st e b e teneeb e beneenenee 2444
Wenbing Zhao, Shunkun Yang, Tie Qiu, Xiong Luo

EVALUATION OF POLICY CAPTURING TO MODEL JUDGEMENTS OF MEDICAL

EXPERTS FOR TRIAGE APPLICATIONS ......oooiiiiiiieiieieieteeiet ettt sttt sttt et sse et sbe e ese b ne s s 2450
Alexandre Marois, Maelle Kopf, Laura Salvan, Daniel Lafond, Patrick M. Archambault, Neal
W. Pollock, Jean-Frangois Gagnon

FIELD TRIAL OF A WEARABLE ITCH MONITORING SYSTEM FOR THE SELF-
MANAGEMENT OF ATOPIC DERMATITIS ..ot ettt ettt e e s eaaeeeseaee e e 2457
Jee-Eun Kim, Jongin Lee, Masahiro Bessho, Ken Sakamura

SCENERECOG: A DEEP LEARNING SCENE RECOGNITION MODEL FOR ASSISTING
BLIND AND VISUALLY IMPAIRED NAVIGATE USING SMARTPHONES ........c.cccoeviererinieieennn 2464
Bineeth Kuriakose, Raju Shrestha, Frode Eika Sandnes

AN AUTOMATIC CALIBRATION TECHNIQUE FOR FORCE SENSORS IN A DYNAMIC
SMART FLOOR ENVIRONMENT .....c.iitiiiiiniiiiinietttertee ettt 2471
Nicholas Brent Burns, Kathryn Daniel, Manfred Huber, Gergely Zaruba

EVALUATING THE EFFECT OF WEATHER ON TOURIST REVISIT INTENTION USING
NATURAL LANGUAGE PROCESSING AND CLASSIFICATION TECHNIQUES.......c.ccooovverieirnnnne. 2479
Evripides Christodoulou, Andreas Gregoriades, Maria Pampaka, Herodotos Herodotou



DEEP REPRESENTATION LEARNING USING MULTILAYER PERCEPTRON AND

STACKED AUTOENCODER FOR RECOMMENDATION SYSTEMS .....cccoviniirinieinenceereeeenes 2485
Amir Khani Yengikand, Majid Meghdadi, Sajad Ahmadian, Seyed Mohammad Jafar Jalali,
Abbas Khosravi, Saeid Nahavandi

EMPIRICAL STUDIES OF THREE COMMONLY USED PROCESS MINING ALGORITHMS ............ 2492
Wenyu Peng, Zhenyu Zhang, Ryan Hildebrant, Shangping Ren

CUSTOMIZED FUNCTIONAL FOODS RANKING: APPLICATION OF IMPORTANCE
QUANTIFIER GUIDED ORDERED WEIGHTED AVERAGING OPERATOR.........ccccocevireeiiiciinicnene 2500
Mary Tom

BOTCOVID: DEVELOPMENT AND EVALUATION OF A CHATBOT TO COMBAT
MISINFORMATION ABOUT COVID-19 IN BRAZIL.......ccooiieiiriiieiinienieiesieieieeieieie et 2506
Geicianfran Roque, Andreia Cavalcanti, José Nascimento, Rafael Souza, Sergio Queiroz

FUZZY RELIABILITY REDUNDANCY ALLOCATION PROBLEM USING MULTI-
FACTORIAL EVOLUTIONARY ALGORITHM .....ccocciiiiriiiniiiiinienictneeetneteiesieseeie ettt saene 2512
Amit K. Shukla, Md Abdul Malek Chowdury, Rahul Nath, Pranab K Muhuri

A POI-SEQUENCE RECOMMENDATION METHOD BASED ON AN EXPLOITATION-
EXPLORATION STRATEGY ..ottt ettt sttt sttt ae sttt sttt nae st nae e eaeen 2518
Xianglin Yang, Wenjing Luan

INTEGRATION OF DEEP SPARSE AUTOENCODER AND PARTICLE SWARM

OPTIMIZATION TO DEVELOP A RECOMMENDER SYSTEM.......ccccveviiiiiiiiiietieieeeeieeere e 2524
Milad Ahmadian, Mahmood Ahmadi, Sajad Ahmadian, Seyed Mohammad Jafar Jalali, Abbas
Khosravi, Saeid Nahavandi

DIAGNOSABILITY ANALYSIS OF DISCRETE EVENT SYSTEMS USING A COMPACT
STATE SPACE REPRESENTATION. ......ccitiitiiiieiitirtetet sttt ettt ettt 2531
Xiaoting Zhang, Jiafeng Zhang, Zhong Zheng, Hanyu Zheng, Minglong Pu, Zhiwu Li

NEWS2MAPPING: A NEWS EVENTS CORRELATION MODEL FOR NEWS VIDEOS....................... 2536
Mingjie Zhou, Ruomei Wang, Shujin Lin, Fan Zhou, Shirou Ou

A CAPABILITY MATURITY ASSESSMENT FRAMEWORK FOR CREATING HIGH VALUE
DIGITAL ENGINEERING OPPORTUNITIES .....cuiiuiiiiieieee sttt e 2542
Joseph M. Campagna, Shamsnaz V. Bhada

NATURAL LANDSCAPE-FRIENDLY ANIMATION DISPLAY TECHNIQUE USING SHAPE-
CHANGING ARTIFICTAL GRASS SYSTEM ..ottt e e 2549
Kojiro Tanaka, Masahiko Mikawa, Makoto Fujisawa

A HIERARCHICAL MODELING APPROACH FOR EVALUATING AVAILABILITY OF
DYNAMIC NETWORKS CONSIDERING HARDENING OPTIONS.......cccccooiieiieieeneieieeieeeee e 2555
Julio Mendonga, Simon Yusuf Enoch, Ermeson Andrade, Dan Dongseong Kim

CRB-NET: A SIGN LANGUAGE RECOGNITION DEEP LEARNING STRATEGY BASED ON
MULTI-MODAL FUSION WITH ATTENTION MECHANISM .....ccootniiiiiniinineeeeeeeeeee e 2562
Feng Xiao, Cong Shen, Tiantian Yuan, Shengyong Chen

STACKED LSTM-BASED DYNAMIC HAND GESTURE RECOGNITION WITH SIX-AXIS
MOTION SENSORS.....cotiiietiitiiet sttt sttt ettt et s et e st e st et e e eb e st e s eseeaestese st entesesteneesessenaenestens 2568
Yidi Zhang, Mengyuan Ran, Jun Liao, Guoxin Su, Ming Liu, Li Liu



TOWARDS SELF-GUIDED REMOTE USER STUDIES - FEASIBILITY OF GESTURE
ELICITATION USING IMMERSIVE VIRTUAL REALITY .oooiiioeiee ettt 2576
Madhawa Perera, Tom Gedeon, Matt Adcock, Armin Haller

CAN YOU DO REAL-TIME GESTURE RECOGNITION WITH 5 WATTS? ..ot 2584
Azrin Rahman, Mykyta Kovalenko, David Przewozny, Karam Dawoud, Paul Chojecki, Peter
Eisert, Sebastian Bosse

COBOTAR: INTERACTION WITH ROBOTS USING OMNIDIRECTIONALLY PROJECTED

IMAGE AND DNN-BASED GESTURE RECOGNITION .......c.oooiiiioiieictee et 2590
Elena Nazarova, Oleg Sautenkov, Miguel Altamirano Cabrera, Jonathan Tirado, Valerii
Serpiva, Viktor Rakhmatulin, Dzmitry Tsetserukou

HUMANS AND ROBOTS COPING WITH CRISIS — STARSHIP, COVID-19 AND URBAN
ROBOTICS IN AN UNPREDICTABLE WORLD .....c.cociciniiiiiniiiinieictntetceneeieenieieeseeieee et saenenens 2596
Miguel Valdez, Matthew Cook, Stephen Potter

ADAPTIVE NEURAL NETWORK BASED SLIDING MODE CONTROL OF CONTINUUM
ROBOTS WITH MISMATCHED UNCERTAINTIES........ccoeotiiieirieieesieete ettt 2602
Ahmad Abu Alqumsan, Suiyang Khoo, Adetokunbo Arogbonlo, Saeid Nahavand

FETAL POSITION ESTIMATION METHOD BASED ON THE EXISTENCE PROBABILITY
OF FETAL BODY PARTS ..ottt ettt e et et e e et e e e et e e s et e e st teeseaaeesseaseessenaeeesanns 2608
F. Chang, Y. Naito, R. Tsumura, H. Iwata

A TWO-LEVEL ABSTRACTION ODD DEFINITION LANGUAGE: PART L......ccoooviiiiiiiiieeeeieees 2614
Patrick Irvine, Xizhe Zhang, Siddartha Khastgir, Edward Schwalb, Paul Jennings

REAL-TIME OBSTACLE AVOIDANCE FOR UNMANNED AERIAL VEHICLES (UAVS) ................ 2622
Herath Mpc Jayaweera, Samer Hanoun

MRAC BASED CONSENSUS CONTROL FOR HETEROGENEOUS DISCRETE-TIME

NONLINEAR MULTI AGENT SYSTEMS UNDER SWITCHING TYPOLOGY WITH

UNKNOWN DYNAMICS ...ttt ettt sttt et ettt st sb ettt sa et nbesbeebeeaees 2628
Wenpeng He, Xin Chen, Hao Fu, Yipu Sun

A NEURO-EVOLUTION APPROACH TO SHEPHERDING SWARM GUIDANCE IN THE
FACE OF UNCERTAINTY ..ottt sttt sttt sttt ettt sttt ettt sttt st et st saebesaesaesentens 2634
Essam Debie, Hemant Singh, Saber Elsayed, Anthony Perry, Robert Hunjet, Hussein Abbass

A SELF-LEARNING HARRIS HAWKS OPTIMIZATION ALGORITHM FOR FLEXIBLE JOB
SHOP SCHEDULING WITH SETUP TIMES AND RESOURCE CONSTRAINTS ......cccoceveinineinienes 2642
Sunfei Ye, Tian-Ming Bu

SURROGATE-ASSISTED ENSEMBLE SOCIAL LEARNING PARTICLE SWARM
() 8 N 01 0 1727 B (0 ) [PPSR 2650
Xiao-Min Hu, Wen-Wei Su, Min Li

HOW CAN ROBOTS TRUST EACH OTHER FOR BETTER COOPERATION? A RELATIVE
NEEDS ENTROPY BASED ROBOT-ROBOT TRUST ASSESSMENT MODEL .......ccceceeceeiiniineninnne. 2656
Qin Yang, Ramviyas Parasuraman

PERFORMANCE OF 1D-CNNS FOR EEG-BASED MENTAL STATE CLASSIFICATION:

EFFECTS OF DOMAIN, WINDOW SIZE AND ELECTRODE MONTAGE.........cccccocvivieieieieeeeeennn 2664
Veda Narayana Koraganji, Aidan J. Whelan, Akhil Mokkapati, Juliette N. Zerick, R. Michael
Winters, Gregory F. Lewis



SSVEP-AIDED RECOGNITION OF INTERNALLY AND EXTERNALLY DIRECTED
ATTENTION FROM BRAIN ACTIVITY .ottt ettt et e e e et e s eaeeesenaeeeeas 2672
Lisa-Marie Vortmann, Jonas Klaff, Timo Urban, Felix Putze

STRESS ASSESSMENT AND MITIGATION USING FNIRS AND BINAURAL BEAT

STIMULATION ......otitiitiietietitettete ettt e ettt ettt ettt bes s eseabens et eabenseseasenseneebenseseesanseneesenseneaseseneesenseneesenes 2678
Fares Al-Shargie, Rateb Katmah, Usman Tariq, Fabio Babiloni, Fadwa Al-Mughairbi, Hasan
Al-Nashash

CROSS-INTENSITY-BASED SPATIAL-TEMPORAL CLUSTERING OF SPIKE TRAINS FOR
BRAIN STATE ESTIMATION .....ooiiitiiiititneteentete ettt ettt ettt sttt sttt sttt sae e saene 2684
Yifan Huang, Cunle Qian, Xiang Zhang, Yiwen Wang

CHARACTERIZATION OF AFFECTIVE STATES IN VIRTUAL REALITY ENVIRONMENTS

USING EEGi ...ttt e et e e et e e e et e e e eteeeeeeanaeeeenaeeeeennaeeeeenneeeseneeeeans 2689
Meghan Kumar, Connor Delaney, Pedram Zanganeh Soroush, Yusuke Yamani, Dean J.
Krusienski

MULTI-AGENT FORMATION CONTROL WITH OBSTACLE AVOIDANCE USING
PROXIMAL POLICY OPTIMIZATION .....ccoeiiiiieiiiieietieietete ettt sttt sttt sttt st esesae st sesbeneesesseneenenes 2694
Priyam Sadhukhan, Rastko R. Selmic

IS TIMING CRITICAL TO TRACE RECONSTRUCTIONT ......ccecotiiininininiieeeieienenie et 2700
Javier Perez Tobia, Apurva Narayan

AUTOMATIC MISOGYNY DETECTION IN SOCIAL MEDIA PLATFORMS USING
ATTENTION-BASED BIDIRECTIONAL-LSTM ....oooiiiiiiiiiiieiiie ettt sttt sttt et 2706
Abir Rahali, Moulay A. Akhloufi, Anne-Marie Therien-Daniel, Eloi Brassard-Gourdeau

HYBRID NEURO-FRACTAL ANALYSIS OF ECG SIGNAL TO PREDICT ISCHEMIA ....................... 2712
Hedieh Montazeri, Shermineh Ghasemi, Alireza Sadeghian

A LATENT FEATURE AUTOENCODER VIA ADVERSARIAL TRAINING FOR
UNSUPERVISED ANOMALY DETECTION.....c..coiiiiiiiiiiteteneneeeeeet ettt sttt s 2718
Wei Tang, Jun Li

ACNET: MASK-AWARE ATTENTION WITH DYNAMIC CONTEXT ENHANCEMENT FOR
ROBUST ACNE DETECTION ..ottt sttt ettt ettt sttt st ebe st ettt sae e saesaesesaens 2724
Kyungseo Min, Gun-Hee Lee, Seong-Whan Lee

CAUSE AND EFFECT: CONCEPT-BASED EXPLANATION OF NEURAL NETWORKS..................... 2730
Mohammad Nokhbeh Zaeem, Majid Komeili

LEARNING FREE-FORM DEFORMATION FOR 3D FACE RECONSTRUCTION FROM IN-
THE-WILD IMAGES ..ottt sttt ettt sttt sttt s te e ese st et esesse st esesbentesesbeneesesseneesenes 2737
Harim Jung, Myeong-Seok Oh, Seong-Whan Lee

SEMI-SUPERVISED DOMAIN ADAPTION CLASSIFIER VIA BROAD LEARNING SYSTEM .......... 2743
Zehua Xuan, Chang-E Ren, Zhiping Shi, Yong Guan

INFORMATION STEALING IN FEDERATED LEARNING SYSTEMS BASED ON
GENERATIVE ADVERSARIAL NETWORKS.......ooiiiiiiiieirieieteeee ettt 2749
Yuwei Sun, Ng S. T. Chong, Hideya Ochiai

MULTI-TASK BASED IMAGE AESTHETICS QUALITY EVALUATION .....cccooooviiiiiieieieeeeeei 2755
Min Jiang, Zhe Chen, Jiajun Jiang, Xiaoming Liu, Wei Hu



UNSUPERVISED PERSON RE-IDENTIFICATION VIA DIVERSITY AND SALIENCE
CLUSTERING ...ttt ettt e e ettt e e e e e e ettt e e e s ee et e e e e eeeessnstaaeeeeesssansaaeseeeesssnnaaaeeeeeesannnes 2761
Xiaoyi Long, Ruimin Hu, Xin Xu

A COMPREHENSIVE STUDY ON TORCHVISION PRE-TRAINED MODELS FOR FINE-

GRAINED INTER-SPECIES CLASSIFICATION ......coieiiiiieirieieit sttt 2767
Feras Albardi, H M Dipu Kabir, Md Mahbub Islam Bhuiyan, Parham M. Kebria, Abbas
Khosravi, Saeid Nahavandi

A NON-LOCAL HIERARCHICAL REFINEMENT FULLY CONVOLUTIONAL NETWORK
FOR COVID-19 INFECTED REGION SEGMENTATION .....cccocininiiiiieieienieniieenieee e 2775
Hongyu Wang, Nan Mu, Yu Zhang, Heng Yang

VIDEO SALIENT OBJECT DETECTION NETWORK WITH BIDIRECTIONAL MEMORY
AND SPATIOTEMPORAL CONSTRAINTS . ....oottitririiitet ettt sttt s 2781
Hongyu Wang, Nan Mu, Yu Zhang

A NOVEL MOTION CONTROL MECHANISM FOR SATELLITE TRACKING ANTENNA

USING FUZZY LOGIC CONTROL OF SERIAL ROBOT ......cccccteiieiiitiieiinieieteieieeeieiee et 2787
Mohammad Reza Chalak Qazani, Houshyar Asadi, Shady Mohamed, Saeid Nahavandi,
Joseph Winter, Keith Rosario

LEARNING CAUSAL FUZZY LOGIC RULES BY LEVERAGING MARKOV BLANKETS................. 2794
Te Zhang, Christian Wagner

MULTI-OBJECTIVE OPTIMIZATION FOR FUZZY WORKFLOW SCHEDULING ..........cc.ccccevveennnee. 2800
Jie Zhu, Jing Zhang, Chang Lu, Haiping Huang

SLIDING MODE OUTPUT FEEDBACK CONTROL OF MARKOVIAN JUMP SYSTEMS VIA
EVENT-TRIGGERED SCHEME .......ccocoiiiiiiiiiiinieese ettt ettt st 2806
Chunlian Wang, Xiaojie Su, Peng Shi

INTERPRETABLE FUZZY RULE-BASED SYSTEM FOR FATAL VENTRICULAR

ARRHYTHMIA RISK LEVEL ESTIMATION DUE TO QT-PROLONGING TREATMENTS................. 2810
S. Garcia-Galan, J. A. Cabrera, A. Marchewka, J. E. Muiioz-Exposito, R. P. Prado, A. Galan-
Davila, N. Ruiz Reyes, A. Cruz-Lendinez

TEAM PERFORMANCE DUE TO AGENT CONFLICTS: E-CARGO SIMULATIONS .....ccccccevveuvreenee. 2816
Haibin Zhu, Zhe Yu

CHARGING PILE SITING WITH GROUP MULTIROLE ASSIGNMENT ......cccceoeiiiiieineieeeeeeeieee 2822
Sigi Xiang, Dongning Liu, Shaohua Teng, Haibin Zhu, Wei Zhang

NEURAL-PHYSICAL FUSION COMPUTATION FOR CONTAINER TERMINAL HANDLING
SYSTEMS BY COMPUTATIONAL LOGISTICS AND DEEP LEARNING ......cccoceviriieicieieceieeeenenes 2828
Bin Li, Yuqing He, Wenfeng Li

A PRIVACY-PRESERVED ONLINE PERSONALIZED FEDERATED LEARNING
FRAMEWORK FOR INDOOR LOCALIZATION.......coctiiiiirieieitniertee ettt 2834
Zheshun Wu, Xiaoping Wu, Xiaoli Long, Yunliang Long

EXPRESSED AND PRIVATE OPINIONS MODEL WITH ASYNCHRONOUS AND
SYNCHRONOUS UPDATING ......cooiiiiiiiieeieeeee ettt ettt ete e et e et et eete e ea e e saaeesaaeesaaeesaaessaeesaeesnns 2840
Mohamed N. Zareer, Rastko R. Selmic



TOWARDS AN INTERNAL PROCESS MODEL FOR HAPTIC INTERACTIONS WITHIN
VIRTUAL ENVIRONMENTS ..ottt sttt sttt ettt sttt sttt sttt st sa et sa bt st neesenaens 2847
Stanley Tarng, Julien Campbell, Yaoping Hu

DESIGN, ANALYSIS AND SELECTION OF HAPTIC INCEPTOR CONFIGURATIONS FOR
TILT-ROTOR APPLICATION .....oootiiitiiiiiieeteeete ettt et et e et e et eeveeeveeee et e eteeereeeveenseenseenseereesseesseeseenseenneens 2853
Lorenzo Pollini, Chiara Cavaliere, Mario Innocenti, Heinrich Biilthoff, Harald Teufel, Luca
Mozzillo, Marcello Benincasa, Enrico Maiorca, Davide Scarabattoli, Fabio Ferri, Danilo Di
Blasio

FOOT-BASED 6-DOF HAPTIC INTERFACE WITH FORCE FEEDBACK CAPABILITY FOR
THIRD ARM MANIPULATION ...ttt ettt e et eae e e ettt e e esaaeeesseaaeesssseesssnaseessaseessnsaeesennnns 2861
Seigo Okada, Yasunao Okazaki, Yusuke Kato, Jun Ozawa, Takeshi Ando

COBOGUIDER: HAPTIC POTENTIAL FIELDS FOR SAFE HUMAN-ROBOT INTERACTION .......... 2869
Viktor Rakhmatulin, Miguel Altamirano Cabrera, Fikre Hagos, Oleg Sautenkov, Jonathan
Tirado, Ighor Uzhinsky, Dzmitry Tsetserukou

AUTOMATIC VOICE QUERY SERVICE FOR MULTI-ACCENTED MANDARIN SPEECH ............... 2875
Kejing Xiao, Zhaopeng Qian

RASTERIZED STORAGE ENVIRONMENTS AUTOMATICALLY DESIGNING AND
PLANNING BASED ON MONOCULAR CAMERA .......coiiiiiiiiniinietneeitsetesetei ettt 2882
Zheng Zhang, Juan Chen, Wenbing Zhao, Qing Guo

A LEAST-ENERGY-COST AGVS SCHEDULING FOR RASTERIZED WAREHOUSE
ENVIRONMENTS ..ottt sttt ettt sttt sttt et ese st et ebeste st esesseneesesbeneenesseneesesbentesesbeneesesseneesenes 2888
Zheng Zhang, Juan Chen, Wenbing Zhao, Qing Guo

DENSE IMAGE CAPTIONING IN HINDI ...ttt ettt et eeateeseaaeeesenaeeeeans 2894
Karanjit Gill, Sriparna Saha, Santosh Kumar Mishra

SHORT-TERM STOCK PRICE-TREND PREDICTION USING META-LEARNING...........c.cccevvreenneenn. 2900
Shin-Hung Chang, Cheng-Wen Hsu, Hsing-Ying Li, Wei-Sheng Zeng, Jan-Ming Ho

REFERENCE POINT-BASED PARTICLE SUB-SWARM OPTIMIZATION.......oooiiiiiiiieiieieeeeeeeeeeee 2906
Benjamin Deboer, Conor McDermott, Ali Hosseini, Carlos Rossa

REAL TRAFFIC DISTANCE-AWARE LOGISTICS SCHEDULING .......ccceotetiiieieieieeeeieeeeieeeie e 2912
Li-Jiao Wu, Zhi-Hui Zhan, Sam Kwong, Jun Zhang

MULTI-EXEMPLAR LEARNING PARTICLE SWARM OPTIMIZATION FOR REGIONAL
TRAFFIC SIGNAL TIMING OPTIMIZATION WITH MULTI-INTERSECTIONS ......cccccceoiniininecnnnne 2918
Zhuang-Jie Deng, Zhi-Hui Zhan, Sam Kwong, Jun Zhang

AN OPTIMIZER BASED ON SPIKING NEURAL-OSCILLATOR NETWORKS ......ccccceoireiriieinrennn. 2924
Tomoyuki Sasaki, Hidehiro Nakano

ACCURATE LATENT FACTOR ANALYSIS VIA PARTICLE SWARM OPTIMIZERS .......ccccccoeveene. 2930
Jia Chen, Xin Luo, Mengchu Zhou

IMPROVING USER EXPERIENCE OF SSVEP-BCI THROUGH REDUCTION OF STIMULI
AMPLITUDE DEPTH ......ooiiiiiiiiieeeeeeeee ettt ettt ettt s et eat e et eeteeeaeeeteeeeaaeeaeeenaeeenneas 2936
S. Ladouce, J. J. Torre Tresols, L. Darmet, G. Ferraro, F. Dehais



MUTUAL INFORMATION-BASED TIME WINDOW ADAPTATION FOR IMPROVING
MOTOR IMAGERY-BASED Bl ..ottt sttt ettt ettt seesesnen 2942
Chatrin Phunruangsakao, David Achanccaray, Mitsuhiro Hayashibe

BRAIN COMPUTER INTERFACE TREATMENT FOR GAIT REHABILITATION OF
STROKE PATIENTS — PRELIMINARY RESULTS ...citiiiiiietieeieetestte ettt 2948
Marc Sebastian-Romagosa, Woosang Cho, Rupert Ortner, Christoph Guger

CLASSIFYING EEG MOTOR IMAGERY SIGNALS USING SUPERVISED PROJECTION
PURSUIT FOR ARTEFACT REMOVAL ...ttt et e et eeaee e s eaaee e 2952
Tyler Grear, Donald Jacobs

SEMANTICS-STGCNN: A SEMANTICS-GUIDED SPATIAL-TEMPORAL GRAPH
CONVOLUTIONAL NETWORK FOR MULTI-CLASS TRAJECTORY PREDICTION..........ccccoeuennenee. 2959
Ben A. Rainbow, Qianhui Men, Hubert P. H. Shum

MULTI-AGENT DEEP REINFORCEMENT LEARNING USING ATTENTIVE GRAPH
NEURAL ARCHITECTURES FOR REAL-TIME STRATEGY GAMES......cccccoviniiininiininecrencenienee 2967
Won Joon Yun, Sungwon Yi, Joongheon Kim

A SEMI-SUPERVISED CLASSIFICATION METHOD OF APICOMPLEXAN PARASITES
AND HOST CELL USING CONTRASTIVE LEARNING STRATEGY ...cccvveririneiiineeeeneenereeeeee 2973
Yanni Ren, Hangyu Deng, Hao Jiang, Huilin Zhu, Jinglu Hu

A NOVEL INTERPRETABLE DEEP-LEARNING-BASED SYSTEM FOR TRIAGE
PREDICTION IN THE EMERGENCY DEPARTMENT: A PROSPECTIVE STUDY ....cccceovviiieiieeene 2979
Ka-Chun Leung, Yu-Ting Lin, De-Yang Hong, Chu-Lin Tsai, Chien-Hua Huang, Li-Chen Fu

USING GRAYSCALE FREQUENCY STATISTIC TO DETECT MANIPULATED FACES IN
WAVELET-DOMAIN .....ooooiiiiiiee ettt e e e et e e et e e s et e e e e aaeeeeeaaeesaaeeesseaaeeeseaeeesaiaeeeanns 2986
Gao-Jian Wang, Wei Li, Qian Jiang, Xin Jin, Xiao-Hui Cui

DISPLACEMENT GENERATING MODULE BASED END-TO-END MICRO-EXPRESSION
RECOGNITION NETWORK .....coootiiiietiitiiettsesettstestete sttt sttt ettt sttt se st aese st esae st stenaesestennenesaens 2994
Zhijun Zhai, Hanxiao Sun, Jianhui Zhao, Zhe Dong, Shuangjiang He, Huijuan Zhao

MULTI-STAGE OPTIMIZATION OF DEEP LEARNING MODEL TO DETECT THORACIC
COMPLICATIONS . ..ottt e et e e et e e et e e et e e et e e eteeeeteeeeteeeetaeeeseeeesseeesseeereeeeseeestreeeseeens 3000
Rizwanul Hoque Ratul, Farah Anjum Husain, Tajmim Hossain Purnata, Rifat Alam Pomil,
Shaima Khandoker, Mohammad Zavid Parvez

SHOW WHY THE ANSWER IS CORRECT! TOWARDS EXPLAINABLE Al USING
COMPOSITIONAL TEMPORAL ATTENTION.......ooiiiiiriiiriinieetenetete ettt 3006
Nihar Bendre, Kevin Desai, Peyman Najafirad

MIX ATTENTION BASED CONVOLUTIONAL NEURAL NETWORK FOR CLOTHING
BRAND LOGO RECOGNITION AND CLASSIFICATION .....cooiiiiiiininieieeese et 3013
Kuan-Hsien Liu, Guan-Hong Chen, Tsung-Jung Liu

AN INFORMATION MULTIPLEXED ENCODER-DECODER NETWORK FOR IMAGE
CAPTIONING IN HINDI .....oiiiiiiiiiiiiie ettt ettt e et e et e s ettt e e e saaeeessmaaeesssseeessnnseessaseessnsaeessnnens 3019
Santosh Kumar Mishra, Mahesh Babu Peethala, Sriparna Saha, Pushpak Bhattacharyya

ONE-STAGE ATTENTION-BASED NETWORK FOR IMAGE CLASSIFICATION AND
SEGMENTATION ON OPTICAL COHERENCE TOMOGRAPHY IMAGE ......ccccocooiiiiiiiininincrcnene 3025
Xiaoming Liu, Yingjie Bai, Min Jiang



IMAGE QUALITY ENHANCEMENT USING AN IMPROVED DEEP NEURAL NETWORK
FOR SINGLE PLANE WAVE BEAMFORMING.........ccooiiiiiiiiie ettt eeaeeeseaae e 3030
Hao Zuo, Shuyan Liu, Bo Peng

A COMPACT SOFT ORDINAL REGRESSION NETWORK FOR AGE ESTIMATION..........ccccccevuenenne. 3035
Hang-Xing Zang, Han Su, Yu Qi, Hai-Kun Wang

SEMANTIC SEGMENTATION METHOD OF 3D LIVER IMAGE BASED ON CONTEXTUAL
ATTENTION MODEL ..ottt ettt sttt st b st b e bbb ne st st e bt sbeseesentens 3042
Sai Shao, Xiaolong Zhang, Ruoqin Cheng, Chunhua Deng

RELAXED SYMMETRIC NON-NEGATIVE LATENT FACTOR ANALYSIS FOR LARGE-
SCALE UNDIRECTED WEIGHTED NETWORKS .....c..cccniiiimiiiiniiiniecneeeneeeeeeeseetee s 3050
Yurong Zhong, Xin Luo

AN IOT APPROACH FOR MONITORING UV DISINFECTION ROBOTS ...t 3056
Conor McGinn, Eamonn Bourke, Michael F. Cullinan

NEURAL LATENT FACTORIZATION OF TENSORS FOR DYNAMICALLY WEIGHTED
DIRECTED NETWORKS ANALY SISttt sttt eese sttt seesestesaeseseens 3061
Hao Wu, Xin Luo, Mengchu Zhou

INVERSE REINFORCEMENT LEARNING FOR STRATEGY IDENTIFICATION .....ccccccoecninecnnenen 3067
Mark Rucker, Stephen Adams, Roy Hayes, Peter A. Beling

IDENTIFYING SPONSORED CONTENT IN YOUTUBE USING INFORMATION
EXTRACTION ..ottt ettt et e b e st b e bt bttt e e st e bt ebeebe et e st et et e sbesbeebeeaeen 3075
Jodo P. Santos Rodrigues, Ana C. Munaro, Emerson Cabrera Paraiso

STUDY OF DUPLICATE TUPLE MANAGEMENT ......coootiiiiiieeee ettt 3081
Michal Kvet

COST OPTIMIZATION FOR PARTIAL COMPUTATION OFFLOADING AND RESOURCE
ALLOCATION IN HETEROGENEOUS MOBILE EDGE COMPUTING........cooooiiiiiiiieeeeiee e 3089
Haitao Yuan, Jing Bi, Shuaifei Duanmu

ADAPTIVE EVENT-TRIGGERED CONTROL FOR NONLINEAR MULTI-AGENT SYSTEMS
WITH STATE TIME DELAY AND UNKNOWN EXTERNAL DISTURBANCE.........cccoeiviiiieiieees 3095
Quanxin Fu, Chang-E Ren, Jiaang Zhang, Zhiping Shi

BOOSTED DENSE SEGMENTATION NETWORKS FOR CONSTRAINED DISTRIBUTED
SYSTEMS ...ttt ettt b bbb e b e bbbt b et b et b bt be e 3101
John Brandon Graham-Knight, Abtin Djavadifar, Homayoun Najjaran, Patricia Lasserre

DECENTRALIZED EVENT-TRIGGERED OUTPUT FEEDBACK CONTROL FOR

NONLINEAR NETWORKED INTERCONNECTED SYSTEMS UNDER MULTIPLE CYBER

ATTACKS ettt ettt ettt ettt s et et e st e et e st et e et e st et et es e et e b ent et et es e et enteneetenseneetenaeneetens 3108
Ning Zhao, Peng Shi, Huiyan Zhang

AUGMENTED HUMAN INTELLIGENCE FOR DECISION MAKING IN MAINTENANCE
RISK TAKING TASKS USING REINFORCEMENT LEARNING ......ccocceviiirieieiiieieiesieeeie e 3114
Kevin Shen Hoong Ong, Wang Wenbo, Thomas Friedrichs, Dusit Niyato

CATCHING COGNITIVE BIASES IN AN ERRONEOUS DECISION MAKING PROCESS .................. 3121
Valentin Fouillard, Nicolas Sabouret, Safouan Taha, Frédéric Boulanger



DIFFERENTIATING ‘HUMAN IN THE LOOP’ DECISION PROCESS .......cocooeiiiiiieeiieiieieieieiesee e 3128
Sarah Elizabeth Walsh, Karen M. Feigh

A TAXONOMY OF FORCING FUNCTIONS FOR ADDRESSING HUMAN ERRORS IN
HUMAN-MACHINE INTERACTION ..ottt sttt sttt sttt sttt sttt st ese st ese s e ene s 3134
Pengyuan Wan, Matthew L. Bolton

IMPACT OF MISSING INFORMATION AND STRATEGY ON DECISION MAKING
PERFORMANCE ..ottt ettt ettt b et et b et b et et se st et bt sbeneesentens 3140
William I. N. Sealy, Karen M. Feigh

LIMITED TIMES OF DATA ACCESS BASED ON SGX IN CLOUD STORAGE.........ccccoeerieirieierennn. 3146
Zhengwei Ren, Xiaoshuang Chen, Jinshan Tang, Lina Wang, Yan Tong, Shiwei Xu

A SEMI-SUPERVISED LEARNING APPROACH FOR VISUAL QUESTION ANSWERING
BASED ON MAXIMAL CORRELATION......coooutiiiitiee ettt ettt e et e eaae e e senaaeeseaaeessnaeessennaeeens 3152
Sikai Yin, Fei Ma, Shao-Lun Huang

A NOVEL INFORMATION HIDING METHOD FOR H.266/VVC BASED ON SELECTIONS
OF LUMINANCE TRANSFORM AND CHROMINANCE PREDICTION MODES........cccccoocevivireenene 3158
Xiyao Liu, Kaiyue Shi, Aihua Li, Hao Zhang, Jiang Ming, Hui Fang

AN EFFICIENT RATE CONTROL ALGORITHM FOR INTRA FRAME CODING IN AVS3 ................ 3164
Fangyu Shen, Zhanyuan Cai, Wei Gao

FREQUENCY BAND SELECTION FOR A LOWER-LIMB MI BCI TO CONTROL A
TREADMILL ..ottt ettt sttt sttt sttt sttt eb e naene 3170
L. Ferrero, V. Quiles, M. Ortiz, E. lafiez, A. Navarro-Arcas, J. A. Flores-Yepes, J. M. Azorin

INTER-SUBJECT TRANSFER LEARNING USING EUCLIDEAN ALIGNMENT AND
TRANSFER COMPONENT ANALYSIS FOR MOTOR IMAGERY-BASED BClI........ccccceceneeeririenene 3176
Orvin Demsy, David Achanccaray, Mitsuhiro Hayashibe

ONLINE HAND MOTOR IMAGERY DIRECTION DECODING USING BRAIN COMPUTER
INTERFACE ...ttt e et ettt e e et e e et e e et e e e e st e e e eaaeeseaaeessaneteeseaeeesasaseessaaeeesanns 3182
Praveen K. Parashiva, A. P. Vinod

VMD-WSST: A COMBINED BCI ALGORITHM TO PREDICT SELF-PACED GAIT
INTENTION L..oiiiiietiiteiett ettt sttt ettt ettt st et ete st entese st eneeseste st esesteneesesbeneeseeseneesesbeneesesbeneesesseneesenes 3188
S M Shafiul Hasan, Ou Bai

ENERGY-AWARE TASK OFFLOADING WITH GENETIC PARTICLE SWARM
OPTIMIZATION IN HYBRID EDGE COMPUTING ......cccoviiniiiniinieinineenienceeieseeeie e 3194
Jing Bi, Kaiyi Zhang, Haitao Yuan, Qinglong Hu

COVID-19 VACCINE SENSING: SENTIMENT ANALYSIS FROM TWITTER DATA......c.ccoevevvenenen. 3200
Han Xu, Ruixin Liu, Ziling Luo, Minghua Xu, Bang Wang

A HYBRID PSO-MLP-BASED INVERSE MODELING OF MANUFACTURING PROCESS:
CASE STUDY WITH ADI PROCESS ......ootiiiiritiinteenetee ettt ettt sttt 3206
Ravindra V. Savangouder, Jagdish C. Patra

HARDWARE AND ALGORITHM CO-OPTIMIZATION FOR POINTWISE CONVOLUTION
AND CHANNEL SHUFFLE IN SHUFFLENET V2 ....oooiiiooiiieee ettt eaaanee e 3212
Zimeng Fan, Wei Hu, Hong Guo, Fang Liu, Dian Xu



FLEET MANAGEMENT APPROACH FOR MANUFACTURERS DISPLAYED AT THE USE
CASE OF BATTERY ELECTRIC VEHICLES ...ttt ettt e e eeseaeeeeeanes 3218
Friedrich Von Biilow, Felix Heinrich, Tobias Meisen

MALBERT: MALWARE DETECTION USING BIDIRECTIONAL ENCODER
REPRESENTATIONS FROM TRANSFORMERS ........cciiiiiiiiiieiieieeeit ettt 3226
Abir Rahali, Moulay A. Akhloufi

EFFICIENT CHANNEL PRUNING BASED ON ARCHITECTURE ALIGNMENT AND
PROBABILITY MODEL BYPASSING ....ceeutiiiiiiirieieitrieeit ettt ettt st nnene 3232
Lvfang Tao, Wei Gao

LEARNING DISAGREEMENT REGIONS WITH DEEP NEURAL NETWORKS TO REDUCE
PRACTICAL COMPLEXITY OF MIXED-INTEGER MPC .......ccoociiiiiriiieiriiieireeieseeeseeiese e 3238
Ankush Chakrabarty, Rien Quirynen, Diego Romeres, Stefano Di Cairano

BAYESIAN GRAPH NEURAL NETWORK FOR FAST IDENTIFICATION OF CRITICAL
NODES IN UNCERTAIN COMPLEX NETWORKS .....cc.ccooiiiiiiiiriincienceeete e 3245
Sai Munikoti, Laya Das, Balasubramaniam Natarajan

REAL-TIME PREDICTION OF HIGHWAY EQUIPMENT FAULTS BASED ON GCN AND
GRU ALGORITHMS ...ttt ettt e et e e et e e e et e e s eaaeeseeaeeesseneteeseateesasaseessaaeeesanns 3252
Nanjian Li, Yawei Zhao, Donghui Li, Wei Guan

CSAGAN: CHANNEL AND SPATIAL ATTENTION-GUIDED GENERATIVE

ADVERSARIAL NETWORKS FOR UNSUPERVISED IMAGE-TO-IMAGE TRANSLATION.............. 3258
Rui Yang, Chao Peng, Chenchao Wang, Mengdan Wang, Yao Chen, Peng Zheng, Neal N.
Xiong

A FINE-GRAINED VISUAL ATTENTION APPROACH FOR FINGERSPELLING
RECOGNITION IN THE WILD ...coitiiiiiniitiinieieenietetentetete ettt sttt sttt sttt sttt st se e sae e snene 3266
Kamala Gajurel, Cuncong Zhong, Guanghui Wang

DEEP LEARNING-BASED INTELLIGENT READING RECOGNITION METHOD OF THE
DIGITAL MULTIMETER .......cootiitiiiiitet ettt ettt ettt st sttt ettt bbb 3272
Wei Zhou, Jianging Peng, Yu Han

FAST AND ROBUST TEMPLATE MATCHING BASED ON RING PROJECTION AND
PSEUDO-ZERNIKE MOMENTS FOR AUTOMATIC OPTICAL INSPECTION.........ccccvviniininicnnenen. 3278
Jinming Liu, Xianzhong Liu

END-TO-END PERSON RE-IDENTIFICATION INCLUDING CAMERA ZOOMING BASED
ON META-ANALYSIS FOR IMAGES ... .ottt e e e et e e et e e e eaaeeeseaeeeeenns 3285
Hirofumi Noguchi, Takuma Isoda, Seisuke Arai

EXPLAINABLE JOB-POSTING RECOMMENDATIONS USING KNOWLEDGE GRAPHS
AND NAMED ENTITY RECOGNITION ......cccoiiiiriiieiiiieieiteieieieetesie ettt sttt steseste s e ssessesessesaesessens 3291
Chirayu Upadhyay, Hasan Abu-Rasheed, Christian Weber, Madjid Fathi

A DYNAMIC DEMAND-DRIVEN SMART MANUFACTURING FOR MASS
INDIVIDUALIZATION PRODUCTION.....c.coiriiiiiiniitiineteientetete ettt sttt sttt 3297
Qiyu Hong, Zhenyi Chen, Chen Dong, Qiancheng Xiong

ANALYSIS AND ILLUSTRATION OF THE PRACTICAL IMPACT OF ARTIFICIAL

INTELLIGENCE AND INTELLIGENT PERSONAL ASSISTANTS ON BUSINESS

PROCESSES IN SMALL- AND MEDIUM-SIZED SERVICE ENTERPRISES .......cccccocevevininnininieene 3303
Daniel Hiisson, Alexander Holland, Madjid Fathi, Rocio Arteaga Sanchez



CURRENT STATE AND LATEST TRENDS IN BLOCKCHAIN TECHNOLOGY AND ITS
USAGE AND THE EFFECTS ON BUSINESS USE CASES ..ot 3311
Alexander Heimes, Johannes Zenkert, Madjid Fathi

IDENTIBUG: MODEL-DRIVEN VISUALIZATION OF BUG REPORTS BY EXTRACTING

CLASS DIAGRAM EXCERPTS ..ottt sttt sttt sttt sttt sttt st ese st esesbe e esesseneenenes 3317
Gelareh Meidanipour Lahijany, Manuel Ohrndorf, Johannes Zenkert, Madjid Fathi, Udo
Kelte

A NOVEL FAULT DIAGNOSIS METHOD BASED ON ENSEMBLE FEATURE SELECTION
IN THE INDUSTRIAL IOT SCENARIO ..ottt ettt e et ee e et s eeaae e e s eaaeessnaveesennnns 3324
Huadong Xu, Minghua Zhu, Bo Xiao, Yunzhou Qiu

A NEW LOW-COST LORAWAN POWER SWITCH FOR SMART FARM APPLICATIONS ................ 3330
Jocines D. F. Silveira, Artur F. Da S. Veloso, José V. Dos Reis Junior, André C. B. Soares,
Ricardo A. L. Rabélo

SELECTIVE FAULT-MASKING FOR IMPROVING YIELD AND PERFORMANCE OF ON-
CHIP NETWORKS. .....ooietiitiietieteett sttt ettt sttt sttt et et te st et eseste st esesse st esesbe st esesseneesesbentesesbeneenesseneesenes 3336
Biswajit Bhowmik, Jatindra Kumar Deka, Santosh Biswas

ONGOING TRANSFORMATION OF CRITICAL INFRASTRUCTURE SYSTEMS AS
CYBERPHY SICAL-HUMAN SYSTEMS ...ttt ettt e et e e seae e e e eaaeeesanaeeeeeanes 3342
Pratik Bhandari, Carol Boyle, Jinzhe Gong, Kris M Y Law, Doug Creighton

BEHAVIOUR-BASED DETECTION OF TRANSIENT VISUAL INTERACTION OBSTACLES
WITH CONVOLUTIONAL NEURAL NETWORKS AND COGNITIVE USER SIMULATION ............. 3348
Anthony Mendil, Mazen Salous, Felix Putze

GAME BASED USER INTERFACE TO HELP DEMENTIA PATIENTS IMPROVE THEIR
COGNITIVE AND PHY SICAL ABILITIES .....oooiiiiiieieeie ettt eee e e e itee s eeaae e e e enaaeessnaeesennnes 3356
Atluri Nikhitha Chowdhary, Nishtha Phutela, Sunil Gupta, Goldie Gabrani

UTILIZING GAME ENGINE FOR DEVELOPMENT INTERACTIVE 3-DIMENSIONAL

GEOGRAPHIC INFORMATION SYSTEM (GIS) AGRICULTURE COMMODITY SELECTION

AND LAND EVALUATION ....oooitiitieieetecee ettt ettt ettt et eeteeaeeaeeaeeteeeseeeaeenseenseenseeaseeseeereereenreas 3361
H. Maulana, H. Kanai

USABILITY EVALUATION OF HYBRID 2D-3D VISUALIZATION TOOLS IN BASIC AIR

TRAFFIC CONTROL OPERATIONS ..ottt sttt sttt sttt sttt sttt ene st esesbe e esesseneenenes 3367
Fan Li, Yisi Liu, Gangyan Xu, Jian Cui, Chun-Hsien Chen, Olga Sourina, Henry Johan,
Wolfgang Mueller-Wittig

UCP-NET: UNSTRUCTURED CONTOUR POINTS FOR INSTANCE SEGMENTATION...........ccceu..... 3373
Camille Dupont, Yanis Ouakrim, Quoc Cuong Pham

AI CAN FOOL US HUMANS, BUT NOT AT THE PSYCHO-PHYSIOLOGICAL LEVEL: A
HYPERSCANNING AND PHYSIOLOGICAL SYNCHRONY STUDY ...ccotvirieirieieririeneeesieneeresiereereneens 3380
F. Dehais, G. Vergotte, N. Drougard, G. Ferraro, B. Somon, C. P. C. Chanel, R. N. Roy

NONCONTACT BRAIN-COMPUTER INTERFACE BASED ON STEADY-STATE PUPIL
LIGHT REFLEX USING INDEPENDENT BILATERAL EYES STIMULATION .......cccocoviiiiiieiiiieeenns 3386
Ariki Sato, Shintaro Nakatani

COOPERATIVE AND COMPETITIVE-RELATED INTER-BRAIN SYNCHRONY DURING
GAMING ...ttt sttt st b et b e st et e bt st et e bt st et e bt s b e st e bt b et e bt et et e bt be e b teneene e 3391
Hao-Che Hsu, Po-Hsun Peng, Pei-Chu Peng, Ting-Yu Hsu, Chun-Hsiang Chuang



SUBJECT-INDEPENDENT BRAIN-COMPUTER INTERFACE FOR DECODING HIGH-
LEVEL VISUAL IMAGERY TASKS.....ooitiieiree ettt sttt sttt sttt st saesesnene 3396
Dae-Hyeok Lee, Dong-Kyun Han, Sung-Jin Kim, Ji-Hoon Jeong, Seong-Whan Lee

SPEECH ACTIVITY DETECTION FROM STEREOTACTIC EEG......cccoveiiiiiiieiiieeceeeeee e 3402
P. Z. Soroush, M. Angrick, J. Shih, T. Schultz, D. J. Krusienski

EXPLAINABLE AI TO ANALYZE OUTCOMES OF SPIKE NEURAL NETWORK IN COVID-
1O CHE ST X R A Y S ettt e e et e et e e s et e e e et e e e eaaeeeseaaaeeesaaaeeeseseeesaaeeessaraeeesannes 3408
Md. Sarwar Kamal, Linkon Chowdhury, Nilanjan Dey, Simon James Fong, Kc Santosh

EVALUATION OF IMPUTATION MODELS BASED ON THE ENHANCEMENT TO YIELD
FORECASTING ...ttt ettt sttt st ettt ese s be et e st et ese st eneesesbeneesesbentesesbeneesesseneenenes 3416
Mohita Chaudhary, Muhammad Saad, Lobna Nassar, Fakhri Karray

NEUTROSOPHIC FUZZY MARCOS APPROACH FOR SUSTAINABLE HYBRID ELECTRIC
VEHICLE ASSESSMENT ...ttt ettt e et e e e s eate e e e emaeeeseaaeeesemaaeesssaaeessnnaneesaneeeeeans 3423
Esra Cakir, Mehmet Ali Tas, Ziya Ulukan

DEEP LEARNING VS. MACHINE LEARNING IN PREDICTING THE FUTURE TREND OF
STOCK MARKET PRICES........cottttiiiriiieieiiiee ettt ettt ettt b et b et b e ae e s e 3429
Alireza Ghasemieh, Rasha Kashef

TRANSFORMER-XL WITH GRAPH NEURAL NETWORK FOR SOURCE CODE
SUMMARIZATION ..ottt ettt ettt ettt ae st et et e b et e st e s e seseebenseseesenseneeseseneeseseneeseseneesenes 3436
Xiaoling Zhang, Shouguo Yang, Lugian Duan, Zhe Lang, Zhigiang Shi, Limin Sun

A GUIDED DIFFERENTIAL EVOLUTION ALGORITHM FOR CONTROL DESIGN OF
QUANTUM GATES ... oottt ettt ettt ettt ete e e te e s teeeteeteeaaeeteeebeeebeeabeeateessessseataesseeseenseenseesnenns 3442
Shouliang Hu, Hailan Ma, Chunlin Chen

GENETIC ALGORITHMS BASED ON BHATTACHARYYA DISTANCE FOR QUANTUM
MEASUREMENT ERROR MITIGATION........cceotiiiiiieiirieieiesietete sttt sttt ettt ese st se e 3448
Giovanni Acampora, Michele Grossi, Autilia Vitiello

A MODIFIED DEEP Q-LEARNING ALGORITHM FOR CONTROL OF TWO-QUBIT
SYSTEMS ...ttt b bbbt b e bbbt b et b et b e b b e 3454
Omar Shindi, Qi Yu, Daoyi Dong

IDENTIFICATION OF QUANTUM COLORED NOISES USING A QUANTUM OSCILLATOR........... 3460
Lingyu Tan, Zhengyi Sun, Min Jiang, Shibei Xue

BLACK-BOX ADVERSARIAL ATTACKS ON MONOCULAR DEPTH ESTIMATION USING
EVOLUTIONARY MULTI-OBJECTIVE OPTIMIZATION ......ocoutiiiiiiiieieeie et e e 3466
Renya Daimo, Takahiro Suzuki, Satoshi Ono

SOCCERKICKS: A DATASET OF 3D DEAD BALL KICKS REFERENCE MOVEMENTS FOR
HUMANOID ROBOTS ..ottt et e et e e et e e s et e e e s aa e e e e eaaeeseaaeeeeeeaaeeeseaneesenaeeeas 3472
Nayari Marie Lessa, Esther Luna Colombini, Alexandre Da Silva Simoes

3DCADFUSION: TRACKING AND 3D RECONSTRUCTION OF DYNAMIC OBJECTS
WITHOUT EXTERNAL MOTION INFORMATION........ciiiiiiitiiieeee ettt ettt sene e esieeen 3479
Aria Salari, Aleksey Nozdryn-Plotnicki, Sina Afrooze, Homayoun Najjaran

END-TO-END REAL-TIME VISUAL PERCEPTION FRAMEWORK FOR CONSTRUCTION
AUTOMATION ... et e e et e e e et e e e e et e e e et e e s et e e eeeateeeseaaeeesaaeeessasaeeesanaeeesasareeaans 3485
Mohit Vohra, Ashish Kumar, Ravi Prakash, Laxmidhar Behera



A HIERARCHICAL CODING SCHEME FOR GLASSES-FREE 3D DISPLAYS BASED ON
SCALABLE HYBRID LAYERED REPRESENTATION OF REAL-WORLD LIGHT FIELDS ............... 3491
Joshitha Ravishankar, Mansi Sharma

LOW-FREQUENCY FORCED OSCILLATION SOURCE LOCATION FOR BULK POWER
SYSTEMS: A DEEP LEARNING APPROACH........ccocctiiiririeieieieietetetetete ettt 3499
Soumyabrata Talukder, Shaopeng Liu, Honggang Wang, Gang Zheng

AN ADAPTIVE COORDINATOR FOR MULTI-VARIABLE CONTROLLER VIA DYNAMIC
BELIEF ASSIGNMENT ...ttt ettt sttt st et b st b et ettt e ebe st naesenaens 3505
Yongchuan Tang

Author Index





