1/2

2020 IEEE 16th International
Conference on Automation

Science and Engineering
(CASE 2020)

Hong Kong
20 — 21 August 2020

Pages 1-815

I E E E IEEE Catalog Number: CFP20ASE-POD
4 ISBN: 978-1-7281-6905-7



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

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP20ASE-POD
ISBN (Print-On-Demand): 978-1-7281-6905-7
ISBN (Online): 978-1-7281-6904-0
ISSN: 2161-8070

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

LLom



TABLE OF CONTENTS

SURVIVABLE HYPER-REDUNDANT ROBOTIC ARM WITH BAYESIAN POLICY
T 2 o 1 L ST RS 1
Sayyed Jaffar Ali Raza, Apan Dastider, Mingjie Lin

LANDING A MOBILE ROBOT SAFELY FROM TALL WALLS USING MANIPULATOR
MOTION GENERATED FROM REINFORCEMENT LEARNING .....cccocotiiiiinirieieirniee e 8
Chun Fan Goh, Kyshalee Vazquez-Santiago, Kenji Shimada

COVERAGE CRITERIA BASED TESTING OF INDUSTRIAL ROBOTS.....ccoiiiirnerenenieesiee s 16
Ameena K Ashraf, Meenakshi D’Souza, Raoul Jetley

ROBUST TASK-BASED GRASPING AS A SERVICE ......coiiiiiietreseeeee et 22
Jingyi Song, Ajay Tanwani, Jeffrey Ichnowski, Michael Danielczuk, Kate Sanders, Jackson
Chui, Juan A. Ojea, Ken Goldberg

FAULT DETECTION FOR AUTONOMOUS MULTIROTORS USING A REDUNDANT
FLIGHT CONTROL ARCHITECTURE ........cceititititite ittt sttt st a ettt st st esae st s e e abesaesaaae e 29
Markus Lieret, Jonas Fertsch, Jorg Franke

VTACARM: A VISION-BASED TACTILE SENSING AUGMENTED ROBOTIC ARM WITH
APPLICATION TO HUMAN-ROBOT INTERACTION ......ocoiiiiieiiisieisisee e se st e 35
Yazhan Zhang, Guanlan Zhang, Yipai Du, Michael Yu Wang

AN OPTIMIZATION-BASED PROCESS MINING APPROACH FOR EXPLAINABLE

CLASSIFICATION OF TIMED EVENT LOGS ..ottt 43
Hugo De Oliveira, Vincent Augusto, Baptiste Jouaneton, Ludovic Lamarsalle, Martin Prodel,
Xiaolan Xie

A GENETIC PROGRAMMING-BASED EVOLUTIONARY APPROACH FOR FLEXIBLE JOB
SHOP SCHEDULING WITH MULTIPLE PROCESS PLANS.......ceitiiieririeiesisee st sensns 49
Xuedong Zhu, Weihao Wang, Xinxing Guo, Leyuan Shi

ACBI: AN ALTERNATING CLUSTERING AND BAYESIAN INFERENCE APPROACH FOR
OPTIMIZING MEDICAL INTERVENTION BUDGET UNDER CHANCE CONSTRAINTS.........ccccovrinnen. 55
Chen He, Benjamin Dalmas, Xiaolan Xie

ROBOT FAILURE MODE PREDICTION WITH EXPLAINABLE MACHINE LEARNING........ccccccovene.e. 61
Aneseh Alvanpour, Sumit Kumar Das, Christopher Kevin Robinson, Olfa Nasraoui, Dan
Popa

AUTOMATIC CLASSIFICATION OF HEARTBEATS USING ECG SIGNALS VIA HIGHER
ORDER HIDDEN MARKOV MODEL .....ccvivetiiiisiiiisieest ettt sse e sss e sessssssesessssesesssseseseses 69
Ying Liao, Yisha Xiang, Dongping Du

A GENERIC ONLINE PARAMETER (RE-)CALIBRATION FRAMEWORK USING PPL ......c.ccccceevriennan. 75
Seyed Mahdi Shamsi, Nils Napp

A FUSION ALGORITHM BASED ON PHYSARUM POLYCEPHALUM NETWORK AND
ANT COLONY OPTIMIZATION ALGORITHM ..ottt 83
Chen Yong, Yu Feiyang, Yi Wenchao, Wang Cheng, Wu Guanghua, Pei Zhi



INDUSTRIAL ROBOT GRASPING WITH DEEP LEARNING USING A PROGRAMMABLE

LOGIC CONTROLLER (PLC)...uctiiiietiiisieisise ettt sttt ettt ettt st et e s abes s esene s ssesans 97
Eugen Solowjow, Ines Ugalde, Yash Shahapurkar, Juan Aparicio, Jeff Mahler, Vishal Satish,
Ken Goldberg, Heiko Claussen

DATA-DRIVEN HIERARCHICAL PREDICTIVE LEARNING IN UNKNOWN
ENVIRONMENTS .ottt ettt et e et e ettt e et e et e e s tee st e e seeeseseeaaeeseaeeeeseesaseseaseesseeseseesseereeeeaenesres 104
Charlott Vallon, Francesco Borrelli

ACCELERATING GRASP EXPLORATION BY LEVERAGING LEARNED PRIORS ........cccccccvevvirirennen, 110
Han Yu Li, Michael Danielczuk, Ashwin Balakrishna, Vishal Satish, Ken Goldberg

SOCIAL PARTICIPATION PERFORMANCE OF WHEELCHAIR USERS USING
CLUSTERING AND GEOLOCATIONAL SENSOR’S DATA ..ottt 126
Yukun Yin, Kar Way Tan

OPTIMAL NURSING HOME SHIFT SCHEDULING: A TWO-STAGE STOCHASTIC
PROGRAMMING APPROACH ......oiiiiiseiets ettt sttt na st sae e e tesenansenesesseseneneas 132
Shujin Jiang, Mingyang Li, Kathryn Hyer, Nan Kong

ONLINE RANKING OF PHYSICIANS WITH PERISHABLE RESOURCES..........cccccotiiiiinniceinieneniiens 140
Hangi Wen, Xin Pan, Jie Song

CONTACT CONTROL OF ULTRASONIC SCANNING ROBOT ....ccooveiirireeensiee e 146
Yihang Tao, Yong Lei, Wei Zheng, Siyuan Jiang

A ROBUST MPC ENERGY SCHEDULING STRATEGY FOR MULTI-CARRIER
MICROGRIDS .......cocuiiieteie ettt ettt ettt s e bt e et b e et e b e se e bt e et e b e s e s b et e e bt e et et en e s s s ene e ee 152
Raffaele Carli, Graziana Cavone, Tomas Pippia, Bart De Schutter, Mariagrazia Dotoli

ROBUST ACTIVE POST-IMPACT MOTION CONTROL FOR RESTRAINING A SECOND

Di Ao, Xinggi Hua, Guokuan Yu, Dagiang Guo, Zhenzhong Jia

MODEL PREDICTIVE CONTROL FOR TARGET TRACKING IN 3D WITH A DOWNWARD
FACING CAMERA EQUIPPED FIXED WING AERIAL VEHICLE .......coccoeiivriisee e 165
Pravin Mali, Arun Kumar Singh, Madhav Krishnal, P. B. Sujit

INTELLIGENT SCHEDULING METHODS FOR CHALLENGES OF CLUSTER TOOLS WITH
CONCURRENT PROCESSING OF MULTIPLE WAFER TYPES™ ..ottt 173
Jinchao Fu, Chunrong Pan, Wenging Xiong

DATA-DRIVEN OPTIMAL STRUCTURED CONTROL FOR UNKNOWN SYMMETRIC
R N I =Y ST 179
Paolo R. Massenio, Gianluca Rizzello, David Naso, Frank L. Lewis, Ali Davoudi

A DEMONSTRATIVE CASE STUDY OF MINIBUS ASSEMBLY UNDER GIMS .......cccccooniinininiennns 185
Nianzi Yang, Dagiang Guo, George Q. Huang

PYRAMID LSTM AUTO-ENCODER FOR TOOL WEAR MONITORING ......cccoceovivrirrienineeeeneseeeenens 190
Guo Hao, Zhu Kunpeng

CAUSAL INTERACTION MODELING ON ULTRA-PROCESSED FOOD MANUFACTURING............ 200
Giovanni Menegozzo, Diego Dall’Alba, Paolo Fiorini



COMPUTER VISION-ENABLED HCPS ASSEMBLY WORKSTATIONS SWARM FOR
ENHANCING RESPONSIVENESS IN MASS CUSTOMIZATION ....c.coviiiiiit et
Shiquan Ling, Dagiang Guo, Cheng Qian, Di Ao, Tongda Zhang, Yiming Rong, George Q.
Huang

TOWARDS LIGHTWEIGHT SPINDLE OF CNC LATHE USING STRUCTURAL
OPTIMIZATION DESIGN FOR ENERGY SAVING™ ......cooiiiiiiiriiiittneise et
Yan Lv, Congbo Li, Ying Tang, Xingzheng Chen, Xikun Zhao

AN INTERNET OF THINGS ARCHITECTURE FOR LAB-SCALE PROTOTYPES OF REAL-
TIME SIMULATION ..ottt ettt ettt sttt e e et ene st et n e et e s e e neete e nensenenennens
Giovanni Lugaresi, Vincenzo Valerio Alba, Andrea Matta

ANALYSIS OF HARMONICS DETECTION AND THEIR FILTRATION BY USING ACTIVE

BAND PASS FILTER FOR DOMESTIC APPLIANCES..........ccoitiiiiitstceisees et
Ehtisham Lodhi, Zeeshan Lodhi, Zhu Fenghua, Gang Xiong, Feiyue Wang, Waheed Ur
Rehman, Tariku Sinshaw

SIMULATING POLYCULTURE FARMING TO TUNE AUTOMATION POLICIES FOR

PLANT DIVERSITY AND PRECISION IRRIGATION .....ciioiiiiiticctiet ettt sttt st
Yahav Avigal, Jensen Gao, William Wong, Kevin Li, Grady Pierroz, Fang Shuo Deng, Mark
Theis, Mark Presten, Ken Goldberg

A PERFORMANCE ANALYSIS FRAMEWORK FOR PASSIVE UHF RFID FOR
ENVIRONMENTAL APPLICATIONS ..ottt sene
Sundra R. Tatiparthi, Yashika G. De Costa, Ray Y. Zhong, Wei-Qin Zhuang

BI-MODAL TRAFFIC MANAGEMENT INTEGRATING PERIMETER CONTROL AND
REGIONAL BUS SERVICE FREQUENCY SETTING.......ccoiiitiririeitrisieie sttt
Saifei Chen, Naigi Wu, Hui Fu, Yan Qiao, Yefei Wang

FORWARD AND BACKWARD MOTION PLANNING FOR AUTONOMOUS PARKING

USING SMOOTH-FEEDBACK BIDIRECTIONAL RAPIDLY-EXPLORING RANDOM

TREES* WITH PATTERN COST PENALTY .ottt sttt sttt st st sneas
Jyun-Hao Jhang, Feng-Li Lian, Yu-Hsiang Hao

LEARNING MULTI-AGENT COMMUNICATION WITH POLICY FINGERPRINTS FOR
ADAPTIVE TRAFFIC SIGNAL CONTROL ....ceitiiiitiiiieeiesisiee sttt ssssesesenns
Yifan Zhao, Gangyan Xu, Yali Duy, Meng Fangz

SIMULATION OPTIMIZATION FOR ARTERIAL COORDINATED CONTROL: A
PARALLEL TRANSPORTATION SYSTEM METHOD ......occcotiiiiieiiiieieiniieeesieie e
Huangging Guo, Feng Chen

WAREHOUSE AUTOMATION IN A DAY: FROM MODEL TO IMPLEMENTATION WITH
PROVABLE GUARANTEES ..ottt ettt se sttt s saeseseseete e s nsenenensesenensas
Guy Scher, Hadas Kress-Gazit

3D-LIDAR FEATURE BASED LOCALIZATION FOR AUTONOMOUS VEHICLES. ..........ccccoonieninnne
Pengfei Wei, Xiaonian Wang, Yafeng Guo

RESEARCH ON SMART KNOWLEDGE APPLICATION METHODS FOR GREEN
MANUFACTURING .....ooiietiisieiei ettt sttt e et e stesesestese e seeseneseesereseetesenessesenessesenenenes
Kai Zhang, Wu Zhao, Xin Guo, Ling Chen



THE DESIGN RESEARCH OF SMART PRODUCT-SERVICE SYSTEM ORIENTED TO USER
| L RSP RT
Sirui Chen, Yutian Xiao, Tianhe Ren, Jinling Chen, Chenxi Huang

DESIGNING SMART ENERGY NETWORK ECOSYSTEM FOR INTEGRATED ENERGY
SERVICES IN URBAN AREAS ..ottt bbbt b ettt bt
Chunyan Dai, Min Tang, Ying Liu, Jijiang He, Zhongging Yang, Ying Yang

A CLOSED-LOOP CONTEXT-AWARE FRAMEWORK FOR SUSTAINABLE SMART PSS
DEVELOPMENT ..ottt sttt ettt a e bt ettt e b b ettt e et et e s e bt e s et et e b e e s s et ene st bene e ee
Xinyu Li, Zuoxu Wang, Pai Zheng, Tao Peng, Chun-Hsien Chen

A SMART USER AUTHENTICATION APPROACH USING SENSING SEAT .....cccovviiiiiniiieneesenieee
Xiangying Zhang, Hongling Ye, Tao Peng, Yuxin Peng, Renzhong Tang, Xingwei Xiang

SMART PRODUCT-SERVICE SYSTEM CONFIGURATION: A NOVEL HYPERGRAPH
MODEL-BASED APPROACH?™ .......ooititiieii ettt sttt sttt s e ses e ne et ns e ne e ssesenensnnens
Wang Zuoxu, Li Xinyu, Zheng Pai, Chen Chun-Hsien, Khoo Li Pheng

INTEGRATING LOCATION-ROUTING WITH TASK AND MOTION PLANNING..........ccooviiiiviee e,
Yazz Warsame

ENERGY-AWARE MULTI-GOAL MOTION PLANNING GUIDED BY MONTE CARLO
S A (O RS STSR SRR
Yazz Warsame, Stefan Edelkamp, Erion Plaku

A HYBRID MOTION PLANNING ALGORITHM FOR MULTI-ROBOT FORMATION IN A
DYNAMIC ENVIRONMENT ....ciiiiiiititetiitsieeesiste sttt be b e tes et sese s aese et senensasns
Liping Feng, Meng Zhou, Biao Hu

SAFE MOTION PLANNING FOR AN UNCERTAIN NON-HOLONOMIC SYSTEM WITH
TEMPORAL LOGIC SPECIFICATION ..ottt sttt nnns
Pouria Tajvar, Fernando S. Barbosa, Jana Tumova

A PARALLEL ALGORITHM COMBINING IMPROVED-CONNECT-RRT AND JPS WITH
CLOSED-OPERATION. .. ..cctttttiteertstetetstetere st stesea st e sastese st sse e s s sese e ssesese st asesaseasese s ssesesessasesessssesessssesesensas
Qianyi Zhang, Lei Zhou, Yingli Zhao, Rui Cao, Jingtai Liu

MINIATURE ROBOT PATH PLANNING FOR BRIDGE INSPECTION: MIN-MAX CYCLE
COVER-BASED APPROACH ..ottt ettt ettt s ettt s et s bt s s ete s st e s satessbasssbassebesssbesssbasssbaesaeeeses
Michael Lin, Richard J. La

LEARNING TO PLAY CUP-AND-BALL WITH NOISY CAMERA OBSERVATIONS.........ccccocecvrvrinnnne.
Monimoy Bujarbaruah, Tony Zheng, Akhil Shetty, Martin Sehr, Francesco Borrelli

COMPARISON OF EXACT AND APPROXIMATE METHODS FOR THE VEHICLE

ROUTING PROBLEM WITH TIME WINDOWS......c.ooiitiiiiiete ettt st st s
Elinor Jernheden, Carl Lindstrém, Rickard Persson, Max Wedenmark, Endre Eros, Sabino
Francesco Roselli, Knut Akesson

ADAPTIVE DELAY COMPENSATION FOR ADMITTANCE CONTROL OF HYDRAULIC
SERIES ELASTIC ACTUATOR ...ttt bbbttt
Haoran Zhong, Xinyu Li, Liang Gao

AUTOMATED SINGLE-MICROPARTICLE PATTERNING SYSTEM FOR MICRO-
ANALYTICS ..ottt ettt ettt ettt bt e bR e et e b e s bR e bt e R e et et e et e b e s e st et e s e e et ne e nnenn
Kaicheng Huang, Zhenxi Cui, Ihab Abu Ajamieh, Jiewen Lai, James K. Mills, Henry K. Chu



OPTIMIZATION BASED PATH PLANNING FOR A TWO-BODY ARTICULATED VEHICLE............. 397
Deyuan Chen, Zhigiang Yang, Lars Svensson, Lei Feng

HUMAN MOTION RECOGNITION FOR INDUSTRIAL HUMAN-ROBOT
COLLABORATION BASED ON A NOVEL SKELETON DESCRIPTOR ......ccovitiieiiaieienene e seesieseeanens 404
Kai Zhang, Wenjun Xu, Bitao Yao, Zhenrui Ji, Yang Hu, Hao Feng

TOWARDS SHARED AUTONOMY FRAMEWORK FOR HUMAN-AWARE MOTION
PLANNING IN INDUSTRIAL HUMAN-ROBOT COLLABORATION .....cccooveiiiceisieee e 411
Zhenrui Ji, Quan Liu, Wenjun Xu, Zhihao Liu, Bitao Yao, Bo Xiong, Zude Zhou

BAYESIAN OPTIMIZATION ALGORITHM WITH AGENT-BASED SUPPLY CHAIN

SIMULATOR FOR MULTI-ECHELON INVENTORY MANAGEMENT ......cccooiiiiniineneere e 418
Atsuki Kiuchi, Haiyan Wang, Qiyao Wang, Takahiro Ogura, Tazu Nomoto, Chetan Gupta,
Takaharu Matsui, Susumu Serita, Chi Zhang

ACCESSIBILITY MAP FOR ASSISTING CUTTER POSTURE DETERMINATION IN FIVE-
AXIS MOLD MACHINING ....c.oiiiiiieeisieeie ettt s seetes et se e tese e ssesesessesesesenseseses 432
Masatomo Inui, Kouhei Nishimiya, Nobuyuki Umezu

DEVELOPMENT OF WEARABLE TACTILE SENSOR BASED ON GALINSTAN LIQUID
METAL FOR BOTH TEMPERATURE AND CONTACT FORCE SENSING.........ccccooviiiiinieinieseenisiens 442
Yancheng Wang, Yingtong Lu, Deqing Mei, Geng Qiang

ROSFUSE: A HIGH-MODULARITY ROS TO FIRMWARE INSTRUMENTATION BRIDGE
FOR ROBOTIC SENSORS ...ttt sttt ettt ettt et e bt et bt nene et 449
Christopher Robinson, Shamsudeen Abubakar, Sumit K. Das, Dan O. Popa

EXTRACTION AND ASSESSMENT OF NATURALISTIC HUMAN DRIVING
TRAJECTORIES FROM INFRASTRUCTURE CAMERA AND RADAR SENSORS. .........cccoovvvivriricinnen, 455
Dominik Notz, Felix Becker, Thomas Kiihbeck, Daniel Watzenig

REACTIVE GRASPING USING HIGH-RESOLUTION TACTILE SENSORS. .......ooooiieieee e 463
Reem Muhammed Al-Gaifi, Veit Miller, Norbert Elkmann

A SEMI-HEURISTIC APPROACH FOR TRACKING BURIED SUBSEA PIPELINES USING
FLUXGATE MAGNETOMETERS ..ottt ettt et ssenens 469
Vibhav Bharti, David Lane, Sen Wang

OBJECT DETECTION BASED ON FUSING MONOCULAR CAMERA AND LIDAR DATA IN
DECISION LEVEL USING D-S EVIDENCE THEORY .....ccoiiiiiiiiiirinicieinieie et 476
Qingzhu Wu, Meng Zhou, Biao Hu

A MULTI-SOURCE FEATURE-LEVEL FUSION APPROACH FOR PREDICTING STRIP
BREAKAGE IN COLD ROLLING......ccctiit ittt sttt ettt st st sneeneeseeneenaeseenseneeseenees 482
Zheyuan Chen, Ying Liu, Agustin Valera-Medina, Fiona Robinson

DECENTRALIZED COORDINATION OF AUTONOMOUS AGVS FOR FLEXIBLE
FACTORY AUTOMATION IN THE CONTEXT OF INDUSTRY 4.0....ccocciirieieisinienressesesieee e 488
Wanging Xia, Joshua Goh, Carlos Aguilera Cortes, Yugian Lu, Xun Xu

CROSS-DOMAIN FAULT DIAGNOSIS WITH ONE-DIMENSIONAL CONVOLUTIONAL
NEURAL NETWORK ..ottt ettt bbbtk bbbttt b et b et 494
Zichun Wang, Gaowei Xu, Jingwei Wang, Min Liu, Yumin Ma



CONTROL CHART PATTERN RECOGNITION OF SHEET METAL CUTTING DATA IN
SHIPBUILDING BASED ON XGBOOST ......cciiirieiiiiiteisisteiestsieeasssseessssesessssesessssssessssssessssssessssssesessnsases 500
Liang Chen, Haisheng Xu, Kaipeng Lan, Yu Zheng

SOLVING SCHEDULING PROBLEMS FOR A NON-PERMUTATION ASSEMBLY FLOW

Qiunan Meng, Xun Xu

COMPETITIVE VOTING-BASED MULTI-CLASS PREDICTION FOR ORE SELECTION..........ccco...u... 514
Zelin Zhang, Ying Liu, Qi Hu, Zhiwei Zhang, Yang Liu

SEMANTIC SEGMENTATION WITH IMPROVED EDGE DETAIL FOR AUTONOMOUS
VEHICLES. ...ttt ettt e e ettt e s ettt e s sa b e e e e aataeeseateeeesabeeeeeateesesaseeeessbeeessabbesesnbeaesssbeeesasbenesans 520
J. S. Lee, T. H. Park

INTENTION-AWARE MOTION PLANNING WITH ROAD RULES ... 526
Jesper Karlsson, Jana Tumova

MULTI-AGENT STRATEGY SYNTHESIS FOR LTL SPECIFICATIONS THROUGH
ASSUMPTION COMPOSITION ...ttt sttt sttt ettt b bbbt e bt nn et s s 533
Georg Friedrich Schuppe, Jana Tumova

AERIAL COVERAGE PLANNING FOR AREAS HIDDEN FROM THE VIEW OF A MOVING
GROUND VEHICLE ..ottt ettt sttt s e neete e nestene e nnens 541
Barry Gilhuly, Stephen L. Smith

LEARNING DOMINANT USAGE FROM ANOMALY PATTERNS IN BUILDING ENERGY
TRACES. . oottt ettt ettt R bRt b R bR AR R Rt E Rt R R e AR ARt Re R et b e s e e bt e nnarn 548
Cristina Nichiforov, Grigore Stamatescu, lulia Stamatescu, loana Fagarasan

ATTENTION BASED GRAPH COVOLUTION NETWORKS FOR INTELLIGENT TRAFFIC
FLOW ANALYSIS ...ttt bbbt bbb bbb bbbttt b ettt 558
Hongxin Zhang, Jiaxin Liu, Ying Tang, Gang Xiong

MID-LONG TERM ELECTRICITY CONSUMPTION FORECASTING ANALYSIS BASED ON
CYBER-PHYSICAL-SOCIAL SYSTEM ARCHITECTURE ......ccoovviiiice e 564
Chenxi Hu, Hongxia Yuan, Jun Jason Zhang, Jing Yan, Tianlu Gao, Hang Zhao, Jieyu Lin,
Peng Zhou

P-SAAS: KNOWLEDGE SERVICE ORIENTED MANUFACTURING WORKFLOW MODEL
FOR KNOWLEDGE COLLABORATION AND REUSEX.......cccoiiitiirireet st 570
Longlong He, Pingyu Jiang

CONSORTIUM BLOCKCHAIN-DRIVEN DECENTRALIZED ORGANIZATION AND
OPERATION FOR MANUFACTURING COMMUNITY IN SOCIAL MANUFACTURING..........cccene. 576
Jiajun Liu, Pingyu Jiang

SOCIAL IMPLICATIONS OF CYBER-PHYSICAL SYSTEMS IN ELECTRICAL LOAD
FORECASTING ..ottt ettt b bttt e b b e e bt e et et n e e b e s e et et et e eten e st et e n e e ee 582
Tianbin Liu, Yinya Zhang, Hang Zhao, Xiaohong Liu, Tianlu Gao, Hongxia Yuan, Jun Zhang

AN ENHANCED FAULT DIAGNOSIS METHOD WITH UNCERTAINTY QUANTIFICATION
USING BAYESIAN CONVOLUTIONAL NEURAL NETWORK.......cccoiirieiiierinieseee st 588
Qihang Fang, Gang Xiong, Xiugin Shang, Sheng Liu, Bin Hu, Zhen Shen



KNOWLEDGE GRAPH-GUIDED CONVOLUTIONAL NEURAL NETWORK FOR SURFACE
DEFECT RECOGNITION . .....ctiiiiiteeisistette ettt ettt ae et s b e s b s ettt e s s e s e et et ene s nnns 594
Yucheng Wang, Liang Gao, Yiping Gao, Xinyu Li, Lili Gao

AUTOMOBILE MAINTENANCE MODELLING USING GCFOREST ......c.cccoiiiiiiievieese e 600
Chong Chen, Ying Liu, Xianfang Sun, Carla Di Cairano-Gilfedder, Scott Titmus

TURN AND ORIENTATION SENSITIVE A* FOR AUTONOMOUS VEHICLES IN

INTELLIGENT MATERIAL HANDLING SYSTEMS.....ccootiiiiieeisistee st 606
Rashmi Ballamajalu, Maojia Li, Ferat Sahin, Clark Hochgraf, Raymond Ptucha, Michael E.
Kuhl

FEATURE-LEVEL DATA FUSION FOR ENERGY CONSUMPTION ANALYTICS IN
ADDITIVE MANUFACTURING ..ottt st sttt 612
Fu Hu, Ying Liu, Jian Qin, Xianfang Sun, Paul Witherell

ADAPTIVE SCHEDULING FOR SMART SHOP FLOOR BASED ON DEEP Q-NETWORK ..........c....... 618
Shengyi Li, Yumin Ma, Xiaoyu Lu, Fei Qiao, Juan Liu

RESEARCH ON TOOL SELECTION STRATEGY BASED ON MULTI-METHOD
INTEGRATION ..ottt ettt bbb bbb £ bbb bR bbbt e b bt sb b s e b b et b et et e e b b 624
Xin Guo, Ling Chen, Wu Zhao, Qirui Du, Kai Zhang, Xiao Hu

CONFIGURATION DESIGN FOR MAKE-TO-ORDER PRODUCTION CONSIDERING
INDIVIDUAL ORDER ARRIVALS AND MACHINE LEVEL CHANGEOVERS.........ccccococeiiniienirieienen. 630
Sihan Huang, Kazuhiro Saitou

CONSTRAINED DOUBLE DEEP Q-LEARNING NETWORK FOR EVS CHARGING
SCHEDULING WITH RENEWABLE ENERGY ....coooviiiiiieeisisieiees ettt snsnens 636
Fangzhu Ming, Feng Gao, Kun Liu, Jiang Wu, Zhanbo Xu, Wenming Li

FAIRNESS CONTROL OF TRAFFIC LIGHT VIA DEEP REINFORCEMENT LEARNING..................... 652
Chenghao Li, Xiaoteng Ma, Li Xia, Qianchuan Zhao, Jun Yang

EXPLOITING SYMMETRY IN DEPENDENCY GRAPHS FOR MODEL REDUCTION IN
SUPERVISOR SYNTHESIS ..ottt ettt ettt ettt st e et e bt et e st e st e e s ae et e sbee st e e sbesstssaessbeesbeeneesres 659
L. Moormann, J. M. Van De Mortel-Fronczak, W. J. Fokkink, J. E. Rooda

SYSTEM CONDITION MONITORING THROUGH BAYESIAN CHANGE POINT
DETECTION USING PUMP VIBRATIONS. ..ottt 667
E. Tochev, D. Rengasamy, H. Pfifer, S. Ratchev

SKYWORK-DAVINCI: A NOVEL CPSS-BASED PAINTING SUPPORT SYSTEM......cccovevivririenrenen 673
Chao Guo, Tianxiang Bai, Yue Lu, Yilun Lin, Gang Xiong, Xiao Wang, Fei-Yue Wang

FORMAL PROPERTIES OF THE DIGITAL TWIN - IMPLICATIONS FOR LEARNING,
OPTIMIZATION, AND CONTROL ..ottt sttt 679
Constantin Cronrath, Ludvig Ekstrom, Bengt Lennartson

MULTI-ROBOT PATH PLANNING AND TRAJECTORY SMOOTHING ........ccccoovrirrirrirereneensieeneeas 685
Hub Ali, Gang Xiong, Huaiyu Wu, Bin Hu, Zhen Shen, Hongxing Bai

DEVELOPING SCADA SYSTEMS TO MONITOR AND CONTROL LIQUID AND

DETERGENT FACTORIES........c.coiiiieittiteteitsiete ettt sttt ettt sttt b e a et es st se s aese e s se e s nsns 691
Tariku Sinshaw Tamir, Gang Xiong, Hiruy Mulugeta Menkir, Xiugin Shang, Zhen Shen,
Xisong Dong, Xiaoyan Gong



AUTOMATIC INTEGRATION OF SIMULATED SYSTEMS INTO OPC UA NETWORKS .........cccceeenee 697
Jan Reitz, Jurgen RoBmann

MODELING, SIMULATION AND SUPERVISORY CONTROL OF SEMICONDUCTOR
MANUFACTURING CLUSTER TOOLS WITH AN EQUIPMENT FRONT-END MODULE. ................... 703
Cheolhui Hong, Tae-Eog Lee

PREDICTIVE-REACTIVE RESCHEDULING FOR NEW ORDER ARRIVALS WITH
OPTIMAL DYNAMIC PEGGING........ccoictisieieirieieiesisie ettt sae et tesessssese e sesessssesenessesesessnsas 710
Shokraneh K. Moghaddam, Kazuhiro Saitou

AN AGGREGATED-TASKS ORIENTED MANUFACTURING SERVICES SCHEDULING
TOWARD INDUSTRIAL INTERNET PLATFORMS ..ottt 716
Dongxu Wang, Jiawei Ren, Ying Cheng, Fei Tao

FORMULATION AND METHODS FOR A CLASS OF TWO-STAGE FLOW-SHOP
SCHEDULING PROBLEM WITH THE BATCH PROCESSOR........cccooiiiiireirensiee e sessenees 728
Runsen Wang, Yilan Shen, Weihao Wang, Leyuan Shi

DISTRIBUTED TASK ASSIGNMENT IN MULTI-ROBOT SYSTEMS BASED ON
INFORMATION UTILITY ottt bbbtttk sttt eb s 734
Petra Mazdin, Michal Barcis, Hermann Hellwagner, Bernhard Rinner

TIGHTENED FORMULATION AND RESOLUTION OF ENERGY-EFFICIENT JOB-SHOP
SCHEDULING ...tttk b e bt bbbt b bbbt e bt e bt ekt s b e e e bt s b e bt e b e et e abe e ebe e 741
Bing Yan, Mikhail A. Bragin, Peter B. Luh

COMPACT BELIEF STATE REPRESENTATION FOR TASK PLANNING.......ccccocoiviivieiisee e 747
Evgenii Safronov, Michele Colledanchise, Lorenzo Natale

AN IMPROVED GENETIC ALGORITHM WITH LOCAL SEARCH FOR DYNAMIC JOB
SHOP SCHEDULING PROBLEM.......ccoctiiiitiiiciiit ettt 766
Ming Wang, Peng Zhang, Peng Zheng, Junjie He, Jie Zhang, Jinsong Bao

RISK-AWARE ENERGY MANAGEMENT OF EXTENDED RANGE ELECTRIC DELIVERY
VEHICLES WITH IMPLICIT QUANTILE NETWORK .....ocvitiiiieiisiseni et 772
Pengyue Wang, Yan Li, Shashi Shekhar, William F. Northrop

ACTIVE LEARNING OF SIGNAL TEMPORAL LOGIC SPECIFICATIONS ......oooooieeieeee e 779
Alexis Linard, Jana Tumova

A NEW WELDING PATH PLANNING METHOD BASED ON POINT CLOUD AND DEEP
LI 1N ST 786
Chugiao Xu, Junliang Wang, Jie Zhang, Chao Lu

OPTIMIZE STUDENT LEARNING VIA RANDOM FOREST-BASED ADAPTIVE
NARRATIVE GAME ..ottt bttt bbbt b bt £ bbb bt e bbbt se bt 792
Ryan Hare, Ying Tang, Wei Cui, Joleen Liang

DISCOVERING EMERGING PATTERNS FROM MEDICAL OPINIONS ABOUT THE

DECREASE OF AUTOPSIES PERFORMED IN A MEXICAN HOSPITAL .....ooovveieeeeeeeee e 798
Ingrid Aylin Rios-Méndez, Lisbeth Rodriguez-Mazahua, José Antonio Palet Guzman, Isaac
Machorro-Cano, Silvestre Gustavo Pelaez-Camarena, Celia Romero-Torres, Hilarion Mufioz
Contreras



GRASP AREA DETECTION OF UNKNOWN OBJECTS BASED ON DEEP SEMANTIC
SEGMENTATION . ..ottt ettt et et e et b e et et s e e b et e s et e s e e st e ten e st et e s e e ebenennetene s nnens 804
Patric Hopfgarten, Jonathan Auberle, Bjérn Hein

PARAMETER IDENTIFICATION FOR MULTIPLE-MACHINE BERNOULLI LINES USING
STATISTICAL LEARNING METHODS ...ttt 810
Yuting Sun, Liang Zhang

ESTIMATION OF MACHINE PARAMETERS IN EXPONENTIAL SERIAL LINES USING
FEEDFORWARD NEURAL NETWORKS ..ottt sttt ettt sas s 816
Jiachen Tu, Tianyu Zhu, Yishu Bai, Liang Zhang

ENERGY CONSUMPTION OPTIMIZATION IN TWO-MACHINE GEOMETRIC SERIAL

Chao-Bo Yan, Lingchen Liu

TRANSIENT PERFORMANCE EVALUATION OF FLEXIBLE PRODUCTION LINES WITH
TWO BERNOULLI MACHINES AND DEDICATED BUFFERS. ......ccooi i 836
Jingchuan Chen, Zhiyang Jia, Longzhu Huang, Yaping Dai

DESIGN AND CLOSED LOOP CONTROL OF A 3D PRINTED SOFT ACTUATOR ..o, 842
Qinglei Ji, Xiran Zhang, Mo Chen, Xi Vincent Wang, Lihui Wang, Lei Feng

MACHINE HEARING FOR INDUSTRIAL FAULT DIAGNOSIS.......cccootiieirinieinnenenie e seseee s sennenes 849
Yu Zhang, Miguel Martinez-Garcia

WEAK SCRATCH DETECTION OF OPTICAL COMPONENTS USING ATTENTION FUSION
NN L@ ] PSR 855
Xian Tao, Dapeng Zhang, Avinash K Singh, Mukesh Prasad, Chin-Teng Lin, De Xu

AUTO-CALIBRATED 3D HYPERSPECTRAL SCANNING USING A HETEROGENEOUS

SET OF CAMERAS AND LIGHTS WITH SPECTRALLY-OPTIMAL NEXT-BEST-VIEW

PLANNING. ...ttt ettt bbbtk bbb bt bbbt bt b e e b e s e e b e b e bt e bt ekt e b st et b e bt eb et et b 863
Merrill Edmonds, Tarik Yigit, Jingang Yi

NONLINEAR ATTITUDE FILTER ON SO(3): FAST ADAPTATION AND ROBUSTNESS...........cccco.... 869
Ajay Singh, Trenton S. Sieb, James H. Howe, Hashim A. Hashim

LARGE-WORKSPACE AND HIGH-RESOLUTION MAGNETIC MICROROBOT

NAVIGATION USING GLOBAL-LOCAL PATH PLANNING AND EYE-IN-HAND VISUAL

SERWVOING ...ttt bbbt bkt £ b bbb £ b b £ bbb bR £ bbbt b e b b e b e b e bt bt et nn b 876
Lidong Yang, Li Zhang

DESIGN, FABRICATION AND EXPERIMENTAL VALIDATION OF A STEERABLE,

LASER-DRIVEN MICROROBOT IN DRY ENVIRONMENTS.......cciiiiiiniiie et 882
Zhong Yang, Andriy Sherehiy, Sri Sukanta Chowdhury, Danming Wei, Ruoshi Zhang, Dan O.
Popa

INFORMED SAMPLING-BASED MOTION PLANNING FOR MANIPULATING MULTIPLE
MICRO AGENTS USING GLOBAL EXTERNAL FIELDS.......ccocceoiiiiisieieseeis e 888
Xilin Li, Kaiyan Yu

EFFICIENT TEMPORAL LOGIC VERIFICATION BY INCREMENTAL ABSTRACTION........cccecvenne. 894
Bengt Lennartson, Xudong Liang, Mona Noori-Hosseini

ONE-WAY OBSERVATION-BASED COOPERATIVE ROBOT MAPPING.......coocivieeieeieeeeee s 900
Heoncheol Lee



TOWARDS THE DESIGN OF A HUMAN-INSPIRED GRIPPER FOR TEXTILE
IMIAINTPULATION L.ttt ettt st e st e bttt et e s 2t e sheesassaessbesebeeebeasb e s bt e sbee st e e st e esbesbeesbsesbessaesteesbeesenerenas 913
David Hinwood, Damith Herath, Roland Goecke

CROWD STABILITY ANALYSIS BASED ON FLUID RESONANCE SUPERPOSITION
PRINCIPLE AND LYAPUNOV CRITERION ..ottt sne e 937
Rongyong Zhao, Yan Wan, Qiong Liu, Daheng Dong, Cuiling Li

ON-ROAD TRAJECTORY PLANNING WITH SPATIO-TEMPORAL RRT* AND ALWAY'S-
FEASIBLE QUADRATIC PROGRAM ..ottt sttt 942
Bai Li, Qi Kong, Youmin Zhang, Zhijiang Shao, Yumeng Wang, Xiaoyan Peng, Daxun Yan

A HIERARCHICAL FRAMEWORK FOR LONG-TERM AND ROBUST DEPLOYMENT OF
FIELD GROUND ROBOTS IN LARGE-SCALE FARMING .......ccoiiiiiiiiiiieeniinieeseee e 948
Stuart Eiffert, Nathan D. Wallace, He Kong, Navid Pirmarzdashti, Salah Sukkarieh

WEARABLE IMU-BASED EARLY LIMB LAMENESS DETECTION FOR HORSES USING
MULTI-LAYER CLASSIFIERS ......cocttiteeirietee sttt ettt sese s senense s e s ssesesessesenensnsens 955
Tarik Yigit, Feng Han, Ellen Rankins, Jingang Yi, Kenneth McKeever, Karyn Malinowski

CLASSIFICATION OF PICKABLE AND UNPICKABLE STRAWBERRIES UNDER FARM
CONDITIONS. ..o ecteitt ettt ettt ettt st et e e bt et e et e R e s b b e R e s e b e s e e s s et e s e e bR e e se et e s e ss et et e e ebene e s tete e nnntn 961
Yuanyue Ge, Ya Xiong, P&l Johan From

BILSTM-BASED INDIVIDUAL CATTLE IDENTIFICATION FOR AUTOMATED
PRECISION LIVESTOCK FARMING ......cooiiiiitiiieiitt ittt sbe ettt sbe e sne e 967
Yongliang Qiao, Daobilige Su, He Kong, Salah Sukkarieh, Sabrina Lomax, Cameron Clark

THE ORIENTEERING PROBLEM WITH REPLENISHMENT .......ccoviiiiiiiiieisseres e 973
Nathan D. Wallace, He Kong, Andrew J. Hill, Salah Sukkarieh

DATA AUGMENTATION FOR DEEP LEARNING BASED CATTLE SEGMENTATION IN
PRECISION LIVESTOCK FARMING .....cooitiiittiiiiitt ittt sb et sbe e sne e 979
Yongliang Qiao, Daobilige Su, He Kong, Salah Sukkarieh, Sabrina Lomax, Cameron Clark

3D HAND GESTURE RECOGNITION FOR DRONE CONTROL IN UNITY .cvooiiiiiiecieeeeeee s 985
Chia-Chun Tsai, Chih-Chia Kuo, Yen-Lun Chen

MACHINE LEARNING TO EMPOWER A CYBER-PHYSICAL MACHINE TOOL ......ccccocviniiiirienn, 989
Flynn Letford, Max Rogers, Xun Xu, Yugian Lu

STUDY OF THE USAGE LIFE FOR A ROBOTIC ARM BASED ON REDUCER DIAGNOSIS............... 997
Yung-Chou Kao, Sheng-Jhe Chen, Feng-Jun Li

ANOMALY DETECTION AND PREDICTION IN DISCRETE MANUFACTURING BASED
ON COOPERATIVE LSTM NETWORKS. .......ctiittitiiieit ettt st 1003
Benjamin Lindemann, Nasser Jazdi, Michael Weyrich

HIERARCHICAL STAFFING PROBLEM BY SHIFT DESIGN IN NURSING HOMES: A TWO-
S N V1 1 ] TR 1013
Shuging Liu, Ting Zhang, Ping Feng, Yali Zheng, Wenge Chen

DETECTION OF BEHAVIORAL CHANGES ON ACTIVITIES DAILY ROUTINE IN A

SMART HOME USING HEATMAPS ......cootiieeiistetitse ettt ettt ssssesa e saese s nnanas 1019
Cyriac Azefack, Vincent Augusto, Remi Bouvier, Guillaume Gardin, Claude Montuy Coquard,
Raksmey Phan, Xiaolan Xie



HOSPITAL DRUGS DISTRIBUTION WITH AUTONOMOUS ROBOT VEHICLES. .........ccocoeeinirirnnne. 1025
Maria Pia Fanti, Agostino Marcello Mangini, Michele Roccotelli, Bartolomeo Silvestri

SLEEP STAGES CLASSIFICATION USING CARDIO-RESPIRATORY VARIABLES.........ccccoooeeeene. 1031
Asma Gasmi, Vincent Augusto, Paul-Antoine Beaudet, Jenny Faucheu, Claire Morin, Xavier
Serpaggi, Franck Vassel

ROBOT HEALTH ESTIMATION THROUGH UNSUPERVISED ANOMALY DETECTION

USING GAUSSIAN MIXTURE MODELS ..ottt nes 1037
T. Schnell, C. Plasberg, L. Puck, T. Buettner, C. Eichmann, G. Heppner, A. Roennau, R.
Dillmann

INTERACTIVE ROBOTICS FOR HUMAN IMPEDANCE ESTIMATION IN A RHYTHMIC

Vincent Fortineau, Maria Makarov, Pedro Rodriguez-Ayerbe, Isabelle A. Siegler

ACTIVE IMPACT MOTION FOR A QUADRUPED ROBOT ......cccvitiriirinireninierisiee e 1049
Linlin Shang, Wei Wang, Jiangiang Yi

FAST PERFORMANCE ASSESSMENT OF MECHATRONIC DESIGNS INTEGRATING CAD
AND DYNAMICAL MODELS WITH APPLICATION ON SERVO ACTUATED DESIGNS.................. 1056
Thijs Van Hauwermeiren, Annelies Coene, Guillaume Crevecoeur

DEVELOPMENT AND TESTING OF A NOVEL AUTOMATED INSECT CAPTURE

MODULE FOR SAMPLE COLLECTION AND TRANSFER........cccoieitiir st 1063
Keran Ye, Gustavo J. Correa, Tom Guda, Hanzhe Teng, Anandasankar Ray, Konstantinos
Karydis

ORIGAMI-BASED SHAPE MORPHING FINGERTIP TO ENHANCE GRASPING STABILITY
AND DEXTERITY L.ttt sttt ettt sttt st e et et e et et e e b ete s e e ter e e anens 1070
Zicheng Kan, Yazhan Zhang, Chohei Pang, Michael Yu Wang

DESIGN OF A NOVEL SURFACE-BONDED TYPE OF LINEAR ULTRASONIC MOTOR
WITH SINGLE-PHASE EXCITATION ...ttt ettt 1078
Liang Wang, Xin Wang, Jens Twiefel, Jiamei Jin, Qingsong Xu

VALIDATION THROUGH A DIGITAL TWIN OF A STEWART PLATFORM WITH
IRREGULAR GEOMETRY WITH 6 DOF FOR SIMULATION OF A TRANSPORT VEHICLE ............ 1084
Freddy Duque Camacho, Alvaro Quisilema Medrano, Luis Escobar Carvajal

ADAPTIVE FLOCKING OF MULTI-AGENT SYSTEMS WITH UNCERTAIN NONLINEAR
DYNAMICS AND UNKNOWN DISTURBANCES USING NEURAL NETWORKS*.......cccccccoevvrrrvernnen, 1090
Shiguang Wu, Zhigiang Pu, Jiangiang Yi, Jinlin Sun, Tianyi Xiong, Tenghai Qiu

TOWARD DATA-DRIVEN MODELING OF MATERIAL FLOW SIMULATION:

AUTOMATIC PARAMETER CALIBRATION OF MULTIPLE AGENTS FROM SPARSE

PRODUCTION LOG ...ttt sttt sttt b etk bttt bbbttt b et et b et et ne et b et et bt 1096
Satoshi Nagahara, Susumu Serita, Yuma Shiho, Shuai Zheng, Haiyan Wang, Takafumi Chida,
Chetan Gupta

SIMULTANEOUS PLANNING OF GRASP AND MOTION USING SAMPLE REGIONS AND
GRADIENT-BASED OPTIMIZATION ..ot iiiiiriiteiirisieesesisieesessereses e sesassesessssesesessesesessesessssesesessasessssnss 1102
Takayuki Murooka, Artur Istvan Karoly, Felix Von Drigalski, Yoshihisa ljiri

DEEP-REINFORCEMENT-LEARNING-BASED SEMANTIC NAVIGATION OF MOBILE
ROBOTS IN DYNAMIC ENVIRONMENTS. ... .ottt sttt stee sttt st s st te e sata s saessran e sresssranans 1110
Linh Kastner, Cornelius Marx, Jens Lambrecht



HUMAN-ROBOT COLLABORATION USING VARIABLE ADMITTANCE CONTROL AND
HUMAN INTENTION PREDICTION ......ccoitiiitiiiisteiriitetesesisteesastese sttt sesessssesesassssesessssesessssesesenns 1116
Weifeng Lu, Zhe Hu, Jia Pan

DEVELOPMENTALLY SYNTHESIZING EARTHWORM-LIKE LOCOMOTION GAITS
WITH BAYESIAN-AUGMENTED DEEP DETERMINISTIC POLICY GRADIENTS (DDPQG) .............. 1122
Sayyed Jaffar Ali Raza, Apan Dastider, Mingjie Lin

PERFORMANCE ESTIMATING IN AN INNOVATIVE AGVS-BASED PARCEL SORTING
SYSTEM CONSIDERING THE DISTRIBUTION OF DESTINATIONS ......ccccvieiveenssee e 1129
Lanfang Zi, Benhe Gao

ROBOT SPRAY PAINTING TRAJECTORY OPTIMIZATION ....ccocciiiiiiieine ettt 1135
Daniel Gleeson, Stefan Jakobsson, Raad Salman, Niklas Sandgren, Fredrik Edelvik, Johan S.
Carlson, Bengt Lennartson

NON-MARKOV POLICIES TO REDUCE SEQUENTIAL FAILURES IN ROBOT BIN
o O LT 1141
Kate Sanders, Michael Danielczuk, Jeffrey Mahler, Ajay Tanwani, Ken Goldberg

ROBOTIC PICK-AND-TOSS FACILITATES URBAN WASTE SORTING........cccosiiniriniinnicsnieeeas 1149
Fredy Raptopoulos, Maria Koskinopoulou, Michail Maniadakis

ROBOTIC DEBURRING AND CHAMFERING OF COMPLEX GEOMETRIES IN HIGH-
MIX/LOW-VOLUME PRODUCTION APPLICATIONS ..ottt 1155
Jie Hu, Ariyan M. Kabir, Scott M. Hartford, Satyandra K. Gupta, Prabhakar R. Pagilla

THE ECOLOGICAL MODEL AND GLOBAL OPTIMIZATION ALGORITHM FOR SERVICE
INTERNET .ottt ettt bttt et et s bR et et e et e s e e et et e s e e s et et e e e b e s e e tete s neern 1169
Zhixuan Jia, Shuangxi Huang, Yushun Fan

BLOCKCHAIN TECHNOLOGY-ENABLED SMART PRODUCT-SERVICE SYSTEM
LIFECYCLE MANAGEMENT: A CONCEPTUAL FRAMEWORK ........cccoiiirriiiineiene e 1175
Caibo Zhou, Wenyan Song, Lingdi Liu, Zixuan Niu

A FRAMEWORK FOR PERSONALIZED PRODUCTION BASED ON DIGITAL TWIN,
BLOCKCHAIN AND ADDITIVE MANUFACTURING IN THE CONTEXT OF INDUSTRY 4.0.......... 1181
Dagiang Guo, Shiquan Ling, Hao Li, Di Ao, Tongda Zhang, Yiming Rong, George Q. Huang

INDUSTRIAL BLOCKCHAIN OF THINGS: A SOLUTION FOR TRUSTLESS INDUSTRIAL
DATA SHARING AND BEYOND ......ootiitiiiiieieisisie sttt sttt sttt st s 1187
Zheng Zhang, Liang Huang, Renzhong Tang, Tao Peng, Lihang Guo, Xingwei Xiang

INTEGRATING SECURITY EVALUATIONS INTO VIRTUAL COMMISSIONING ......ccocvivrvricrnnn 1193
Alexander Giehl, Norbert Wiedermann, Makan Tayebi Gholamzadeh, Claudia Eckert

EXPERIMENTAL INVESTIGATION OF A REAL-TIME MONITORING SYSTEM FOR COLD
(08 TN LI @ 1T 1S I [ SRR 1201
Wei Wu, Fanyi Zhao, Chenwen Ma, George Q Huang

OPTIMIZATION OF DYNAMIC MULTI-OBJECTIVE NON-IDENTICAL PARALLEL
MACHINE SCHEDULING WITH MULTI-STAGE REINFORCEMENT LEARNING ........ccccoviviinnnne 1215
Liangxun Guo, Zilong Zhuang, Zizhao Huang, Wei Qin

DATA-DRIVEN ONLINE GROUP DETECTION BASED ON STRUCTURED PREDICTION............... 1220
Yingli Zhao, Zhengxi Hu, Lei Zhou, Meng Liu, Jingtai Liu



SPATIAL-TEMPORAL TAXI DEMAND PREDICTION USING LSTM-CNN.....ccccviiiinninseieieens 1226
Pengfeng Shu, Ying Sun, Yifan Zhao, Gangyan Xu

PCHPS: THE ESTIMATION OF 3D HAND POSE AND SHAPE USING POINT CLOUD FROM
A SINGLE DEPTH IMAGE ..ottt bbbttt bbb 1231
Haozhe Huang, Zilong Zhuang, Qing Hu, Zizhao Huang, Wei Qin

MULTI-MODEL FUSION BASED ON STACKING: A PREDICTIVE MODEL FOR THE
PRICE TREND OF NATURAL RUBBER .......ccciitiiiiiiieiiteee et 1237
Hongbo Fan, Xiaosong Luo, Zhao-Hui Sun, Xin Yuan, Sigi Qiu

LEARNING TO PREDICT FRICTION AND CLASSIFY CONTACT STATES BY TACTILE
SEINSOR. ...ttt bbbt h bR R E £ R bR R AR e b bbbt e bt bt b n s 1243
Xingru Zhou, Zheng Zhang, Xiaojun Zhu, Houde Liu, Bin Liang

CROWD COUNTING WITH SPATIAL NORMALIZATION NETWORK.......ccccoceieiriririenneeeere s 1249
Pengcheng Xia, Dapeng Zhang

A SOFT GRAPH ATTENTION REINFORCEMENT LEARNING FOR MULTI-AGENT
COOPERATION ...ttt bttt stttk e b b 64k b b £ b b £ £ b b et b bt s b bRt eb ek b e e b bt et bt 1257
Huimu Wang, Zhigiang Pu, Zhen Liu, Jiangiang Yi, Tenghai Qiu

MURA DEFECT DETECTION ON COMPACT CAMERA MODULE (CCM) USING METRIC
[ g L TR 1263
Y. G. Kim, T. H. Park

A NEW QR CODE RECOGNITION METHOD USING DEBLURRING AND MODIFIED
LOCAL ADAPTIVE THRESHOLDING TECHNIQUES .......cccoiiiiisieirisieestete e 1269
Junnian Li, Biao Hu, Zhengcai Cao

LEARNING ENGINEERING PROPERTIES WITH BAG-OF-TRICKS: FOR THE
AUTOMATED EVALUATION OF A PIPING DESIGN......ccciiiiiiiiiieisieie e 1275
Wei Chian Tan, Kie Hian Chua, Chao-Bo Yan, I-Ming Chen

A GAME-THEORETIC CONTROL APPROACH FOR THE OPTIMAL ENERGY STORAGE
UNDER POWER FLOW CONSTRAINTS IN DISTRIBUTION NETWORKS........ccccceivrniieineereseiennn, 1281
Paolo Scarabaggio, Raffaele Carli, Mariagrazia Dotoli

DISTRIBUTED AND SYNCHRONIZED SETUP TOWARDS REAL-TIME ROBOTIC
CONTROL USING ROS2 ON LINUX ....uiiiiiiiiiiiieiiisiee sttt sttt 1287
L. Puck, P. Keller, T. Schnell, C. Plasberg, A. Tanev, G. Heppner, A. Roennau, R. Dillmann

DESIGN OF A SUPERVISOR PLATFORM FOR MOVABLE BRIDGES...........cccovvenirerenrennierenenens 1300
F. F. H. Reijnen, J. M. Van De Mortel-Fronczak, M. A. Reniers, J. E. Rooda

REPATT: ACHIEVING SWARM COORDINATION THROUGH CHEMOTAXIS ......cccoociiiiriiinnieiens 1307
Simon O. Obute, Philip Kilby, Mehmet R. Dogar, Jordan H. Boyle

HUMAN CYBER-PHYSICAL SYSTEMS: A SKILL-BASED CORRELATION BETWEEN
HUMANS AND MAGCHINES .....ootiiiiisiet sttt se sttt esaesese s ssesenessese e saesenenes 1313
Emmanuel Flores, Xun Xu, Yugian Lu

DYNAMIC SAMPLING ALLOCATION FOR SELECTING A GOOD ENOUGH
ALTERNATIVE ...oo ittt bttt a4 sttt se e e b e st ettt e b e s e et e n e e bnre s asens 1319
Gongbo Zhang, Chun-Hung Chen, Qing-Shan Jia, Yijie Peng



GROUP COMFORT MODELS: PREDICTING INDOOR GROUP THERMAL COMFORT BY
LEARNING PREFERENCES OF MULTIPLE OCCUPANTS .....ccvieiivieeestee et 1325
Ying Su, Yadong Zhou, Zhanbo Xu, Jiang Wu, Yaping Liu, Yuntao Guo, Xiaohong Guan

A DYNAMIC CASCADING FAILURE MODEL INTEGRATING RELAY PROTECTION IN
POWER GRID ..ottt sttt s bbbt s b et e s ke bR e bt e b e st e st et e s b et e te b e s s nte s eneseens 1331
Yujie Yang, Yadong Zhou, Jiang Wu, Zhanbo Xu, Xiaohong Guan, Wei Chen, Ting Liu

AN INDIVIDUALIZED ELECTRICITY AND THERMAL COUPLED PRICING MECHANISM
FOR INDUSTRIAL PARK ..ottt et b ettt ettt s et s et na s besenn et ne s 1337
Longkun Wu, Zhanbo Xu, Jiang Wu, Min Cao

TRAINING ARTIFICIAL NEURAL NETWORKS BY GENERALIZED LIKELIHOOD RATIO
METHOD: AN EFFECTIVE WAY TO IMPROVE ROBUSTNESS. ........ccotiiiiniirenneee e 1343
Li Xiao, Yijie Peng, L. Jeff Hong, Zewu Ke, Shuhuai Yang

A DATA-DRIVEN EXACT ALGORITHM FOR THE CONTAINER RELOCATION PROBLEM .......... 1349
Canrong Zhang, Hao Guan

ASYMMETRIC CONVOLUTION NETWORKS BASED ON MULTI-FEATURE FUSION FOR
OBUJECT DETECTION ...tttk bbbt bbbtk b ket ettt bt 1355
Zhenkun Yang, Xianghua Ma, Jing An

ROBOTIC HARVESTING OF ASPARAGUS USING MACHINE LEARNING AND TIME-OF-
FLIGHT IMAGING — OVERVIEW OF DEVELOPMENT AND FIELD TRIALS......coooveioeeeeee e, 1361
M. Peebles, J. J. Barnett, M. Duke, S. H. Lim

COBE - CODED BEACONS FOR LOCALIZATION, OBJECT TRACKING, AND SLAM
AUGMENTATION ... oottt ettt ettt et e ettt e et e et e e et e e st e e st e st e e st e e s be et e sbaesbeesbeesbessessbeesbeesteentssresareears 1367
Roman Rabinovich, Ibrahim Jubran, Aaron Wetzler, Ron Kimmel

ONE-SHOT SHAPE-BASED AMODAL-TO-MODAL INSTANCE SEGMENTATION ......cccooevveviiennnn, 1375
Andrew Li, Michael Danielczuk, Ken Goldberg

HYBRID FRAME-EVENT SOLUTION FOR VISION-BASED GRASP AND POSE
DETECTION OF OBJECTS ..o iciiiieieieistete ettt ettt ss et et sttt s st e s e st se st ssetenassesesesnasenenes 1383
Kyra Wang, Sihan Yang, Deepesh Kumar, Nitish Thakor

IMAGERY BASED PARAMETRIC CLASSIFICATION OF CORRECT AND INCORRECT
MOTION FOR PUSH-UP COUNTER USING OPENPOSE .........cccoooeiiniiiiiineienisiee e 1389
Ho-Jun Park, Jang-Woon Baek, Jong-Hwan Kim

HUMAN-LIKE WALKING OF A BIPED ROBOT ACTUATED BY PNEUMATIC ARTIFICIAL
MUSCLES AND SPRINGS........ccitiiitiiisieeiesiete sttt sessesesessesesessesesessssesesessesessssesessssasesensssenenes 1395
Yixiang Liu, Qing Bi, Xizhe Zang, Yibin Li

ON THE EVALUATION OF FORCE FEEDBACK AUGMENTED TELEOPERATION OF
EXCAVATOR-LIKE MOBILE MANIPULATORS. ..ottt 1401
Lucas Carvalho, Paulo Rezeck, Matheus V. Lima, Luan Pinto, Gustavo Freitas, Erickson R.
Nascimento, Douglas G. Macharet, Luiz Chaimowicz, Gustavo Pessin, Mario F. M. Campos

ARNA, A SERVICE ROBOT FOR NURSING ASSISTANCE: SYSTEM OVERVIEW AND

USER ACCEPTABILITY ..ttt bbbt bbbt 1408
Shamsudeen Abubakar, Sumit K. Das, Chris Robinson, Mohammed N. Saadatzi, M. Cynthia
Logsdon, Heather Mitchell, Diane Chlebowy, Dan O. Popa



VARIABLE AUTONOMY OF WHOLE-BODY CONTROL FOR INSPECTION AND

INTERVENTION IN INDUSTRIAL ENVIRONMENTS USING LEGGED ROBOTS.......ccccceivrvriierrnnnn 1415
Guiyang Xin, Carlo Tiseo, Wouter Wolfslag, Joshua Smith, Oguzhan Cebe, Zhibin Li, Sethu
Vijayakumar, Michael Mistry

REVIEW OF CLASSIFICATION FOR WALL CLIMBING ROBOTS FOR INDUSTRIAL
INSPECTION APPLICATIONS ..ottt ettt 1421
Ahmad Hajeer, Lei Chen, Eric Hu

INDOOR LOCALIZATION AND NAVIGATION CONTROL STRATEGIES FOR A MOBILE

ROBOT DESIGNED TO INSPECT CONFINED ENVIRONMENTS.......ccocoviiiieece et 1427
Adriano M. C. Rezende, Gilmar P. C. Junior, Rafael Fernandes, Victor R. F. Miranda, Héctor
Azpurua, Gustavo Pessin, Gustavo M. Freitas

DEEP Q-LEARNING FOR THE CONTROL OF PLC-BASED AUTOMATED PRODUCTION
R S I =1V TS 1434
Jonas Zinn, Birgit Vogel-Heuser, Paulina Ockier

DEEP LEARNING FOR EARLY DAMAGE DETECTION OF TAILING PIPES JOINTS WITH

A ROBOTIC DEVICE ...ttt sttt sttt sbe e bt et e st e st e st e e beenbenreenbeas 1441
Levi Welington De Resende Filho, André Almeida Santos, Héctor Azparua, Gabriel Carvalho
Garcia, Gustavo Pessin

BRIDGING VISUAL PERCEPTION WITH CONTEXTUAL SEMANTICS FOR
UNDERSTANDING ROBOT MANIPULATION TASKS ....oviciireiei et 1447
Chen Jiang, Martin Jagersand

ORIENTING NOVEL 3D OBJECTS USING SELF-SUPERVISED LEARNING OF ROTATION
TRANSFORIMS ...ttt bt bbbt £ b bR s e b bt e b bt £ e bbb b b st b b e st ne bbb b b 1453
Shivin Devgon, Jeffrey Ichnowski, Ashwin Balakrishna, Harry Zhang, Ken Goldberg

ROBOTIC GRASPING USING DEEP REINFORCEMENT LEARNING........c.ccovvvviiiieiecieie e 1461
Shirin Joshi, Sulabh Kumra, Ferat Sahin

GRASP QUALITY EVALUATION NETWORK FOR SURFACE-TO-SURFACE CONTACTS
IN POINT CLOUDS ...ttt ettt bbbt b bbbt bbb sb bbb b bt et b et bbb e bt ens 1467
Jian Ruan, Houde Liu, Anshun Xue, Xuegian Wang, Bin Liang

DISTRIBUTED PRODUCTION SCHEDULING FOR MULTI-PRODUCT FLEXIBLE
PRODUCTION LINES ..ottt sttt sa et enae st stenbesbesbesbeaneeseaseeneeneesenseneens 1473
Jing Huang, Qing Chang, Jorge Arinez

A SELF-ADAPTIVE CUCKOO SEARCH ALGORITHM FOR ENERGY CONSUMPTION
MINIMIZATION PROBLEM WITH DEADLINE CONSTRAINT ...coovieiircei v 1479
Biao Hu, Hao Chen, Zhengcai Cao, Chengran Lin

A BUILDING ENERGY MANAGEMENT SYSTEM FOR DEMAND RESPONSE IN SMART
G. Bianco, S. Bracco, F. Delfino, L. Gambelli, M. Robba, M. Rossi

COORDINATED OPTIMIZATION OF EVS AND MULTIPLE BUILDINGS WITH
RENEWABLE ENERGY ..ottt ettt s e e tesessssese s sese e ssesensssnsesensnsesenes 1491
Fengxia Liu, Zhanbo Xu, Kun Liu, Jiang Wu, Xiaohong Guan

ROBOTIC ASSISTED THIN-WALL MACHINING WITH A COLLABORATIVE ROBOT........ccccovennae 1505
R. Torres, S. Gonzdlez, |. Elguea, J. Aginaga, X. Iriarte, N. Agirre, |. Inziarte



COMBINING ADAPTIVE BUDGET ALLOCATION WITH SURROGATE METHODOLOGY
IN SOLVING CONTINUOUS SCENARIO-BASED SIMULATION OPTIMIZATION ......cccovvvvviiirne 1509
Xiao Jin, Yichi Shen, Haobin Li, Loo Hay Lee, Ek Peng Chew, Christine A. Shoemaker

A 3D SIMULATION ENVIRONMENT AND NAVIGATION APPROACH FOR ROBOT

NAVIGATION VIA DEEP REINFORCEMENT LEARNING IN DENSE PEDESTRIAN

e N VT2 (@ ]I | = N N 1514
Qi Liu, Yanjie Li, Lintao Liu

A SYSTEM FOR HUMAN-IN-THE-LOOP SIMULATION OF INDUSTRIAL

COLLABORATIVE ROBOT APPLICATIONS . ... .ottt sttt sttt st ste st sreste e v e 1520
Maximilian Metzner, Daniel Utsch, Matthias Walter, Christian Hofstetter, Christina Ramer,
Andreas Blank, Jorg Franke

OPTIMAL SCHEDULING OF DISTRIBUTED HYDROGEN-BASED MULTI-ENERGY
SYSTEMS FOR BUILDING ENERGY COST AND CARBON EMISSION REDUCTION.........cccccuenene. 1526
Xiangxiang Dong, Yunhe Liu, Zhanbo Xu, Jiang Wu, Jinhui Liu, Xiaohong Guan

A SIMULATION FRAMEWORK FOR SERVICE LOSS OF POWER NETWORKS UNDER

EXTREME WEATHER EVENTS: A CASE OF PUERTO RICO .....ooiiiiisiie st 1532
Thomaz Carvalhaes, Alireza Inanlouganji, Esther Boyle, Petar Jevtic, Giulia Pedrielli, Agami
Reddy

MODEL-BASED SUPPRESSION CONTROL FOR LIQUID VESSELS CARRIED BY A
HUMANOID ROBOT WHILE STAIR-CLIMBING ......ccotiiitiireeinisee et 1540
Jean Chagas Vaz, Paul Oh

ENABLING TECHNOLOGIES FOR SMART CONSTRUCTION ENGINEERING: A REVIEW ............ 1546
Fabio Parisi, Agostino Marcello Mangini, Maria Pia Fanti

HAPTIC-GUIDED SHARED CONTROL GRASPING: COLLISION-FREE MANIPULATION............... 1552
Soran Parsa, Disha Kamale, Sariah Mghames, Kiyanoush Nazari, Tommaso Pardi, Aravinda
R. Srinivasan, Gerhard Neumann, Marc Hanheide, Ghalamzan E. Amir

AN ENTROPY-BASED SENSOR SELECTION ALGORITHM FOR STRUCTURAL DAMAGE
DETECTION . ...ttt ettt ettt bbb b e bbb bR E b b £ E ke b £ e b b e bbbt b ke e bbb e bbb e 1566
Jimmy Tjen, Francesco Smarra, Alessandro D’Innocenzo

A COST-EFFECTIVE GLOBAL LOCALIZATION SYSTEM FOR PRECISION
AGRICULTURE TASKS IN POLYTUNNELS.......cooiiiiiiii ettt 1572
Tuan Le, Jon Glenn Omholt Gjevestad, Pal Johan From

AUTOMATION OF POST-PROCESSING IN ADDITIVE MANUFACTURING WITH
INDUSTRIAL ROBOTS ...ttt ettt sttt ettt e ste sttt e assbeesbee st e atssatssbe e st e esbssatesbeesbessbesbtesbeesbesstesreesreas 1578
P. Becker, C. Eichmann, A. Roennau, R. Dillmann

COBOTGEAR: INTERACTION WITH COLLABORATIVE ROBOTS USING WEARABLE

OPTICAL MOTION CAPTURING SYSTEMS.......ootiiiiiieieisieie ittt 1584
Juan Heredia, Miguel Altamirano Cabrera, Jonathan Tirado, Vladislav Panov, Dzmitry
Tsetserukou

COMPACT REPRESENTATION OF TIME-INDEX JOB SHOP PROBLEMS USING A BIT-
VECTOR FORMULATION ....ootiiteitsisieieistete s ie sttt sestsseesessesessssesesessesesessesessssesesessssesessasesessssesenes 1590
Sabino Francesco Roselli, Kristofer Bengtsson, Knut Akesson



STUDY ON IDENTIFYING GMAW PROCESS DEVIATIONS BY MEANS OF OPTICAL AND
ELECTRICAL PROCESS DATA USING ANN.....ccoiiiiiiiiiieeiisis et ssssesesnns 1596
U. Reisgen, S. Mann, L. Oster, G. Gétt, R. Sharma, D. Uhrlandt

COMBINING FORCE-CONTROLLED ADAPTIVE FEEDRATE AND HUMAN-ROBOT
COLLABORATIVE STRATEGIES TO HANDLE NON-REPETITIVE MICRO-DRILLING

Xiangyu Wang, Sigin Dong, Parimal Prajapati, Oleksandr Kravchenko, Krishnanand Kaipa

COMPARING POSITION- AND IMAGE-BASED VISUAL SERVOING FOR ROBOTIC
ASSEMBLY OF LARGE STRUCTURES ........cctitiiiirisieeisie ettt st sessenessnsssenenes 1608
Yuan-Chih Peng, Devavrat Jivani, Richard J. Radke, John Wen

FITENTH.DEV - AN OPEN-SOURCE ROS BASED F1/10 AUTONOMOUS RACING
SIMULATOR. .ottt ettt ettt e et e s a bt e eae e e shteeebeeebe s e bessabessabessabeesseeesaasesbaseabeessbassnressatas 1614
Varundev Suresh Babu, Madhur Behl

ONLINE COMPUTATION PERFORMANCE ANALYSIS FOR DISTRIBUTED MACHINE
LEARNING PIPELINES IN FOG MANUFACTURING ......ccciitiiaiiieieriene sttt 1628
Lening Wang, Yutong Zhang, Xiaoyu Chen, Ran Jin

REDUNDANT ROBOT CONTROL USING MULTI AGENT REINFORCEMENT LEARNING ............ 1650
Adolfo Perrusquia, Wen Yu, Xiaoou Li

Author Index





