11th CIRP Conference on
Industrial Product-Service
Systems 2019

Procedia CIRP Volume 83

Zuhai and Hong Kong, China
29 - 31 May 2019

Editors:
George Q Huang Suxiu Xu
Ting Qu Mohamed Khalgui

Matthias Thurer

ISBN: 978-1-7138-0096-5



Printed from e-media with permission by:

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

proceedings

Lom

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2019) The Authors. Published by Elsevier Ltd.

No changes have been made to the content of these proceedings. There may be changes to pagination,
and minor adjustments for aesthetics.

Printed with permission by Curran Associates, Inc. (2020)
For permission requests, please contact the publisher:

Elsevier B.V.
Radarweg 29
Amsterdam 1043 NX
The Netherlands

Phone:  +31 20 485 3911
Fax: +31 20 485 2457

http://www.el sevierpublishingsol utions.com/contact.asp

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

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

VALUE-BASED MARKETING AND SALES OF INDUSTRIAL SERVICES: A SYSTEMATIC

LITERATURE REVIEW IN THE AGE OF DIGITAL TECHNOLOGIES ........cccoiiiieeieceseeee e 1
Moritz Classen, Thomas Friedli

INTEGRATING PRODUCT-SERVICE SYSTEMS INTO THE MANUFACTURING INDUSTRY::

INDUSTRY 4.0 PERSPECTIVES ...ttt ettt et e et e st e e be e s seeesaeeaab e e te e e s teesseeanteeataeeteesnteenteeanees 8
Trevor Bogani Shihundla, Khumbulani Mpofu, Olukorede Tijani Adenuga

MANY-OBJECTIVE BEST-ORDER-SORT GENETIC ALGORITHM FOR MIXED-MODEL

MULTI-ROBOTIC DISASSEMBLY LINE BALANCING .....ociiiieiti et 14
Quan Liu, Yongliang Li, Yilin Fang, Yuanjun Laili, Duc Truong Pham
AUTHOR COLLABORATION IN TEN YEARS OF IPS2: ABIBLIOMETRIC ANALYSIS.....ccoooiiiicic 22

Sebastian Knop, Robin Merchel, Jens Poeppelbuss
TANGIBLE SERVICES AND INTANGIBLE PRODUCTS IN INDUSTRIAL PRODUCT SERVICE

Paul Schénsleben

SYSTEM ANALYSIS INCLUDING ASPECTS OF GOVERNMENTAL POLICIES, BUSINESS

MODELS AND PRODUCT/SERVICE DESIGN ........cooiiiiiiitii ittt ettt sttt ettt sa e nesbesae e 32
Raphael Wasserbaur, Tomohiko Sakao, Mattias Lindahl

MODELING AND ANALYZING CYCLE NETWORKS IN PRODUCT-SERVICE SYSTEM

DEVELOPMENT USING SYSTEM DYNAMICS ...ttt st s nbe e ae et nneeanaeennee s 38
C. Dengler, D. Weidmann, B. Lohmann, M. Mértl

CONCEPT FOR INTRODUCING SUSTAINABLE PRODUCT SERVICE SYSTEMS THROUGH

ABUSINESS GAME ... oottt ettt sttt e e et e et et e steesab e e te e e s teeaaseante e et ee e seeaateenteeaseeesaeeenseeasaeesteesnteanteennees 44
Maximilian Zarte, Agnes Pechmann

SIMULATION-BASED APPROACH TO APPLY UNCERTAINTY EVALUATION

FRAMEWORK, FOR PSS ECONOMIC MODELS........cocoit ittt sttt nnenns 50
Camilo Murillo Coba, Xavier Boucher, Khaled Medini, Jesus Gonzalez-Feliu

DIGITAL TWIN IN SERVICES AND INDUSTRIAL PRODUCT SERVICE SYSTEMS:: REVIEW

F N NN L A s 1 T USRS 57
Haiwen Zhang, Lin Ma, Jiao Sun, Hansheng Lin, Matthias Thirer

FAULT-TOLERANT SYNCHRONIZATION CONTROL FOR MARKOVIAN SWITCHING

COMPLEX DYNAMICAL NETWORKS WITH STOCHASTIC PERTURBATIONS AND

NONLINEARLY TIME-VARYING DELAYED INTERACTIONS .......ccooiitiie ittt s 61
Quan Liu, Bao Kan, Qiang Wang, Yilin Fang

MULTI-ROBOTIC DISASSEMBLY LINE BALANCING WITH UNCERTAIN PROCESSING

Hao Ming, Quan Liu, Duc Truong Pham
A METHOD TO DESIGN SMART SERVICES BASED ON INFORMATION CATEGORIZATION

OF INDUSTRIAL USE CASES ...ttt ettt ettt ettt e ettt e e st e e s e bt e e e e bt e e e sabee e s baeeeeateeesabeeesabaeeeatteeesabaeesasaeeeanes 77
Konrad Exner, Elisa Smolka, Till Bliiher, Rainer Stark
INDIVIDUALIZED CUSTOMER INTEGRATION PROCESS FOR THE DESIGN OF IPSS.......ccccccoiiiieiiecee, 83

C. C. Wuttke, B. Deck, Y. Haussmann, W. V. Hilsen, M. Pester

INTERPLAY OF STRATEGIC ORIENTATIONS IN THE DEVELOPMENT OF SMART

RS 1 0 I T ]\ PR UPRTR 89
Tuomas Huikkola, Marko Kohtaméki

SEQUENCE PLANNING CONSIDERING HUMAN FATIGUE FOR HUMAN-ROBOT

COLLABORATION IN DISASSEMBLY ....ooiiiiiiit ettt sttt sttt ste et e e ste e s e e steeateessseanteesneeabaesneeeseesnseeseeareas 95
Kai Li, Quan Liu, Wenjun Xu, Jiayi Liu, Hao Feng

ROBOTIC TASK ORIENTED KNOWLEDGE GRAPH FOR HUMAN-ROBOT

COLLABORATION IN DISASSEMBLY ...ttt sttt sb st sb e bbb e b e nne et nte et nns 105
Yiwen Ding, Wenjun Xu, Zhihao Liu, Zude Zhou, Duc Truong Pham

DEALING WITH KNOWLEDGE MANAGEMENT PRACTICES IN DIFFERENT PRODUCT

LIFECYCLE PHASES WITHIN PRODUCT-SERVICE SYSTEMS ...ttt 111
Yan Xin, Ville Ojanen, Janne Huiskonen

A RECONFIGURABLE MODELING APPROACH FOR DIGITAL TWIN-BASED

MANUFACTURING SYSTEM ...ttt et sta e st e e st e et e e sat e et e e s teeeteesabeenbaeenneeneesnteenres 118
Chenyuan Zhang, Wenjun Xu, Jiayi Liu, Zhihao Liu, Duc Truong Pham



DECISION-SUPPORT SYSTEM-BASED SERVICE DELIVERY IN THE PRODUCT-SERVICE

SYSTEM CONTEXT: LITERATURE REVIEW AND GAP ANALYSIS ... 126
Roberto Sala, Giuditta Pezzotta, Fabiana Pirola, George Q. Huang

COLLABORATIVE OPTIMIZATION OF SERVICE SCHEDULING FOR INDUSTRIAL CLOUD

ROBOTICS BASED ON KNOWLEDGE SHARING.......ocoiiiieiiiie ettt st s aesnean 132
Hang Du, Wenjun Xu, Bitao Yao, Zude Zhou, Yang Hu

METHOD FOR THE EVALUATION OF LAYOUT OPTIONS FOR A HUMAN-ROBOT

COLLABORATION L.ttt sttt e sttt sa e et e sk e et e e ss b e et e e s te e sh e e amb e et e e s te e as e e ambe e beeebeennbeenbeesreeennee e 139
Julia Berg, Daniel Gebauer, Gunther Reinhart
BARRIERS TO DIGITAL SERVITIZATION IN FRENCH MANUFACTURING SMES........cccccoevivvieecee e 146

Sophie Peillon, Nadine Dubruc

PUBLIC PROCUREMENT OF RECONDITIONED FURNITURE AND THE POTENTIAL

TRANSITION TO PRODUCT SERVICE SYSTEMS SOLUTIONS. ..ottt s sieens 151
Matilda Ohgren, Leonidas Milios, Carl Dalhammar, Mattias Lindahl

STUDY ON THE FEASIBILITY OF MODELLING NOTATIONS FOR INTEGRATED

PRODUCT-SERVICE SYSTEMS ENGINEERING..........ooiiiieiie ettt nnee s 157
Friedrich A. Halstenberg, Rainer Stark

DATA LIFECYCLE AND TECHNOLOGY-BASED OPPORTUNITIES IN NEW PRODUCT

SERVICE SYSTEM OFFERING TOWARDS A MULTIDIMENSIONAL FRAMEWORK ......cccccoovivieiiecieeein 163
Michela Zambetti, Roberto Pinto, Giuditta Pezzotta

ECOSYSTEM OF OUTCOME-BASED CONTRACTS: A COMPLEX OF ECONOMIC

OUTCOMES, AVAILABILITY AND PERFORMANCE .......ccootiiiiiitreee et e 170
Lauri Korkeaméki, Marko Kohtaméki

SERVITIZATION OF SMES THROUGH STRATEGIC ALLIANCES: A CASE STUDY ....ccooiviiiiiiieineeieen 176
Mario Rapaccini, Sara Giovanna Mauro, Lino Cinquini, Andrea Tenucci

OPTIMIZATION OF OPERATION POLICY ON DYNAMIC DEMAND OF PSS ..o 182

Lingdi Liu, Wenyan Song, Deju Xu, Jing Wang

INDUSTRIAL SMART PRODUCT-SERVICE SYSTEMS SOLUTION DESIGN VIA HYBRID

CONGCERNS. ...ttt bbbt s e s bt e st e ke e st e e b4 e s e e E e oAb e b4 a8 e e b e e R e nb e a1t e b e et e n b e et e ke e s b e e bt e r e e beenbenbennes 187
Pai Zheng, Zuoxu Wang, Chun-Hsien Chen

HOME HEALTH CARE ROUTING PROBLEM VIA OFF-LINE LEARNING AND NEURAL

Ting Zhang, Xintong Yang, Ailin Yu, Xiaoming Wang
AN INTEGRATED DESIGN FRAMEWORK FOR VIRTUAL ENTERPRISE-BASED

CUSTOMER-ORIENTED PRODUCT-SERVICE SYSTEMS ... ..ottt ettt et 198
Hao Guan, Thecle Alix, Jean-Paul Bourrieres
DIGITAL SHADOW PLATFORM AS AN INNOVATIVE BUSINESS MODEL .....c...ccoooiiiiiie e 204

Jannis Stecken, Martin Ebel, Matthias Bartelt, Jens Poeppelbuss, Bernd Kuhlenkétter
APPLICATION REVIEW OF LCA (LIFE CYCLE ASSESSMENT) IN CIRCULAR ECONOMY:

FROM THE PERSPECTIVE OF PSS (PRODUCT SERVICE SYSTEM)....cccoiiiiiiiiiiiiie e 210
Ziyue Chen, Lizhen Huang
A SYSTEM MODELLING APPROACH TO COLLABORATIVE PSS DESIGN.......cccoiiiiiiiitieieseee e 218

Martha Orellano, Khaled Medini, Christine Lambey-Checchin, Gilles Neubert
PRODUCT SERVICE SYSTEM-BASED MUNICIPAL SOLID WASTE CIRCULAR

MANAGEMENT PLATFORM IN CAMPANIA REGION (ITALY): A PRELIMINARY ANALYSIS .........c........ 224
Marco Casazza, Donald Huisingh, Sergio Ulgiati, Vincenzo Severino, Massimiliano Lega
MODELING “ILITIES’ IN EARLY PRODUCT-SERVICE SYSTEMS DESIGN .......cccoiiiiiiiiiiineccseiee 230

Alessandro Bertoni, Marco Bertoni

EARLY-STAGE ASSESSMENT OF PSS CONCEPTS: A CASE STUDY IN AUTOMATION

INDUSTIRY ettt ettt e e ekt e e e et e e e et ee e e ateeeeeabeeeesabeeeabeeeaasteeeeasbeeesabaaeeasseeeessbeeesntesaeassaeeanbeeesateeessenaaas 236
Fabiana Pirola, Giuditta Pezzotta, Alice Rondini

OPTIMAL DESIGN OF THE VARIABLE SAMPLING INTERVAL NP CONTROL CHART FOR

MONITORING SERVICE PROGCESS ...ttt ettt s et ettt e e e e sate e e s abae e s eabaeeeabaeessabseesesbeeesnbeeesasbeeeasnes 242
Shu Wu, Mingyao Tang, Xuelong Hu, Jianlan Zhong

SERVICE DELIVERY PROCESS IMPROVEMENT USING DECISION SUPPORT SYSTEMS IN

TWO MANUFACTURING COMPANIES ...t 248
Roberto Sala, Giuditta Pezzotta, Fabiana Pirola, George Q. Huang
BARRIERS FOR THE DIGITALIZATION OF SERVITIZATION ....cooiiiiiiieeee et 254

Erico Marcon, Arthur Marcon, Marie-Anne Le Dain, Néstor F. Ayala, Judy Matthieu

LIFE CYCLE SIMULATION TO SUPPORT CROSS-DISCIPLINARY DECISION MAKING IN

EARLY PSS DESIGN ...ttt ettt e et e e ettt e e ettt e e e s abae e s ebaeeeebteeesabeeeaabaeeeesbbeeesabeeesbbaeessbeeesabaeesbasesnnes 260
Marco Bertoni, Giuditta Pezzotta, Beatrice Scandella, Johan Wall, Pontus Jonsson



APPLICATION OF AN IMPROVED SPIDER MONKEY OPTIMIZATION ALGORITHM FOR

COMPONENT ASSIGNMENT PROBLEM IN PCB ASSEMBLY ....oooiiiiiie ettt 266
Zhengya Wang, Jabir Mumtaz, Li Zhang, Lei Yue

DEEP LEARNING-BASED HUMAN MOTION PREDICTION CONSIDERING CONTEXT

AWARENESS FOR HUMAN-ROBOT COLLABORATION IN MANUFACTURING........cccccocvevieieecee e 272
Zitong Liu, Quan Liu, Wenjun Xu, Zhihao Liu, Jie Chen

INFORMATION REQUIREMENTS FOR A DATA-BASED ANALYSIS OF PRODUCT AND

SERVICE COMPLEXITY L.ttt ettt e s e e e et e e e et e e e st e e e e bt e e e e bt e e e aabe e e e teeeeebbeeeaabeeeabeeeeeabeeesnteeesatnaeeas 279
Michael Riesener, Christian Ddlle, Jan Koch, Gunther Schuh

THE MECHANISM AND EMPIRICAL STUDY OF INTELLIGENT LOGISTICS TECHNOLOGY

IMPROVING THE EFFICIENCY OF LOGISTICS INDUSTRY —TAKING THE “CORE

AREA” OF THE SILK ROAD ECONOMIC BELT AS EXAMPLE ..ottt 285
Qinmei Wang, Rui Luo

MODEL FOR WEB-APPLICATION BASED CONFIGURATION OF MODULAR PRODUCTION

PLANTS WITH AUTOMATED PLC LINE CONTROL CODE GENERATION ........cooiiiiiiiiee e 292
Markus Schafer, Patrick Moll, Lukas Brocke, Sven Coutandin, Jirgen Fleischer

A HYBRID ALGORITHM OF PRODUCT-SERVICE FRAMEWORK FOR THE MULTI-

PROJECT SCHEDULING IN ETO ASSEMBLY PROCESS .......co oottt eate e ebea e ans 298
Chun Jiang, Xiaofeng Hu, Juntong Xi

FRAMEWORK FOR DEFINING INFORMATION QUALITY BASED ON DATA ATTRIBUTES

WITHIN THE DIGITAL SHADOW USING LDA ... oottt sttt et sraa e sba e saae e te e snvaenaee e 304
Michael Riesener, Christian Doélle, Gunther Schuh, Christian Ténnes

PERCEIVED CULTURAL ENABLERS AND INHIBITORS OF THE ORGANIZATIONAL

TRANSFORMATION TOWARDS PSS ...t sb e bbb ane e b e 311
Antje Lienert, Thomas StiRe, Uta Wilkens, Nina Washington, Sofi W. Elfving
THE CONTRIBUTION OF SMART GLASSES FOR PSS......oiiii et 318

Lucas Santos Dalenogare, Matheus Malta Baseggio, Néstor Fabian Ayala, Marie-Anne Le Dain, Alejandro
Germén Frank

SMART SERVICE CANVAS - ATOOL FOR ANALYZING AND DESIGNING SMART

PRODUCT-SERVICE SYSTEMS ... ottt bbb bbb bbb s 324
Jens Poeppelbuss, Carolin Durst

AN INTEGRATED FRAMEWORK FOR AIRCRAFT DIGITAL ASSEMBLY COORDINATION

DESIGN AND STMULATION ..ottt b bbbt e s e s bt e he e b e e ae e nb e e se e ebe e ab e sbeeseeebeenbenbeesneabeannas 330
Dongping Zhao, Gangfeng Wang, Wen Guo, Qi Zhang

A SCENARIO INTERACTION-CENTERED CONCEPTUAL INFORMATION MODEL FOR UX

DESIGN OF USER-ORIENTED PRODUCT-SERVICE SYSTEM .......ccovitiiiiieiieit et 335
Yuanfa Dong, Rongzhen Zhu, Qihua Tian, Wenrong Liu, Wei Peng

A PHYSICAL EMULATION MODEL OF CELLULAR WAREHOUSING FOR E-COMMERCE

LIOGISTICS .ttt b bbb h bbb e e b e e h e bt e h s e b e e h b oAb e E e e R e e R b e bt e b E e b4 h b e bt e b e e bt ehb e bt e b e e bt abeenenre e 339
Xiang T. R. Kong, George Q. Huang, Meng L. Du

A DATA- AND KNOWLEDGE-DRIVEN FRAMEWORK FOR DIGITAL TWIN

IMANUFACTURING CELL ..ttt h e bbbt s e e bt e ab e sb e e st ekt e st e s b e e s e e s be e b e s bt esnenbeanean 345
Chao Zhang, Guanghui Zhou, Jun He, Zhi Li, Wei Cheng

INDUSTRIAL UPGRADING WITH INNOVATION PRODUCTION SERVICE SYSTEM:

EVIDENCE FROM GUANGZHOU, CHINA ...ttt an s 351
Xuejun Lin, Beihe Huang, Jiyan Wu, Mengying Ge, Junhua Lin

A ROLE FOR PHYSICAL PROTOTYPING IN PRODUCT-SERVICE SYSTEM DESIGN: CASE

STUDY IN CONSTRUCTION EQUIPIMENT ..ottt bttt sttt b e nbe e nneens 358
Ryan Ruvald, Alessandro Bertoni, Christian Johansson Askling

TOWARDS DEVELOPMENT A PSS BUSINESS EVALUATION: PROPOSAL OF INTERNAL

AND EXTERNAL ANALYSIS FOR SEVITIZING MANUFACTURERS ..ot 363
Mar’Atus Sholihah, Tatsuru Maezono, Yuya Mitake, Yoshiki Shimomura

A CONTEXT ASYMMETRY ANALYSIS METHOD FOR SUCCESSFUL PSS DESIGN .......ccccoviiiininciiieine 369
Yuya Mitake, Tsutsui Yusuke, Yoshiki Shimomura

STAKEHOLDERS IN THE HEALTHCARE SERVICE ECOSYSTEM ....ccoiiiiiiiii s 375

Juhua Wu, Yu Wang, Lei Tao, Jiamin Peng
RESEARCH ON TASK PRICING OF SELF-SERVICE PLATFORM OF PRODUCT-SERVICE

S0 T = USRS 380
Hongfei Guo, Ru Zhang, Zhixuan Lin, Ting Qu, Zhihui He
SMART SERVICE ENGINEERING........coi oottt ettt e te et e st e et e e teesaseabeesraeenseesnteeneeaneees 384

Philipp Jussen, Jan Kuntz, Roman Senderek, Benedikt Moser



QUALITY CONTROL IN PRODUCTION PROCESS OF PRODUCT-SERVICE SYSTEM: A

METHOD BASED ON TURTLE DIAGRAM AND EVALUATION MODEL......ccccooviiiiieece e 389
Hongfei Guo, Ru Zhang, Xiangyue Chen, Zhengwei Zou, Zhihui He
A NEW ENVIRONMENTAL MONITORING SYSTEM BASED ON WIFI TECHNOLOGY .....ccccccovviiveiiecienee. 394

Rui Zhang, Bo Yan, Hongfei Guo, Yongheng Zhang, Yan Wang

HOW THE IMPERFECT E-DIAGNOSTICS IMPACTS THE CAPACITY PLANNING AND

PRICING DECISIONS OF A MAINTENANCE SERVICE PROVIDER.........ccooiiiiiinie e 398
Mingyao Sun, Feng Wu

RISK COST ESTIMATION OF JOB SHOP SCHEDULING WITH RANDOM MACHINE

LN S L@ 1 RS 404
Zigao Wu, Shudong Sun
MANAGING COMPLEXITY IN PRODUCT SERVICE SYSTEMS AND SMART SERVICES............cccceovevnenee. 410

Ginther Schuh, Jan Kuntz, Volker Stich, Philipp Jussen

HDFS OPTIMIZATION STRATEGY BASED ON HIERARCHICAL STORAGE OF HOT AND

COLD DA T A ettt bbbt b s b e oAbt e b e s e e R e oAb A b £ e s E e b e e Rt b £ oA e e R e bt e R e bR e bR e b r e 415
Yuxin Guan, Zhigiang Ma, Leixiao Li

CIRCULAR LEAN PRODUCT-SERVICE SYSTEMS DESIGN: A LITERATURE REVIEW,

FRAMEWORK PROPOSAL AND CASE STUDIES .......ooooii ottt snta e snee e nnee e enneeaneas 419
Clarissa A. Gonzalez Chavez, David Romero, Monica Rossi, Rossella Luglietti, Bjorn Johansson
A POSTURE RECOGNITION METHOD APPLIED TO SMART PRODUCT SERVICE .......cc.cccovevivvvieeiie e 425

Guanjun Liu, Liyuan Lin, Weibin Zhou, Rui Zhang, Hongfei Guo

RESEARCH ON CO2 DETECTION SYSTEM IN REFRIGERATED COMPARTMENT OF

AGRICULTURAL PRODUCTS BASED ON TDLAS TECHNOLOGY .....cccoiiiiiiiieiisiecie e 429
Rui Zhang, Maoning Guo, Yizhong Wang, Hexuan Yang, Yan Wang

RESEARCH ON TOTAL SUPPLY CAPABILITY OF DISTRIBUTION NETWORK BASED ON

POWER PRODUCT SERVICE SYSTEM ...ttt sttt snte et ssaa e ntaesnae e taesnaeenneesneeesseesnsaenneeaneas 434
Cheng Min, Luo Qideng, Cui Zhiwei
SMART GRID SERVICE EVALUATION SYSTEM ......oooiii ittt et e e saa e sae et e e nnaeanaeennee s 440

Lin Xigiao, Liu Yukun, Bai Xianhong
A SMALL COMPRESSED-AIR-ASSISTED WIND TURBINE SYSTEM SERVES THE SAFE AND

RELIABLE OPERATION OF POWER SYSTEM ..ottt 445
Zhiwei Cui, Min Cheng, Yukun Liu
CLOUD-ENABLED SHARING IN LOGISTICS PRODUCT SERVICE SYSTEM ... 451

Kai Kang, Ray Y. Zhong, Suxiu Xu

A PROPORTION PREDICTION MODEL OF TERMINAL ENERGY STRUCTURE OF IPS

BASED ON HIDDEN MARKOV CHAIUN ...ttt e st e s e te e ta e e saaesnteesteesnaaeneesnaaesseesseeenneeaneas 456
Chen Yanchao, Lin Xigiao, Zhang Shuangping

JOINT ADVERTISING AND PRESERVATION SERVICE DECISIONS IN A SUPPLY CHAIN OF

PERISHABLE PRODUCTS WITH RETAILER’S FAIRNESS CONCERNS.......cccoiiiiiiineie e 461
Zhiwen Tao, Zhiyong Zhang, Digin Peng, Yan Shi, Yonggiang Shi

THE CONSTRUCTION OF ‘USER-KNOWLEDGE-PRODUCT’ CO-CREATION KNOWLEDGE

CYBERSPACE SERVED FOR PRODUCT INNOVATION ..ottt see e sne e n e snae e e sneaenne e 467
Yu Wang, Jiacong Wu, Ru Zhang, Cheng Li

OPPORTUNITIES OF PRODUCT-SERVICE SYSTEM IN PHYSICAL INTERNET ......cccooiiiieeiie e 473
Shenle Pan

REMANUFACTURING NETWORK DESIGN FOR DUAL-CHANNEL CLOSED-LOOP SUPPLY

(61 1N 1 OSSPSR 479

Chao Chen, Guoging Zhang, Jianmai Shi, Yangsheng Xia

DESIGN AND IMPLEMENTATION OF DEVICE INTEGRATION FRAMEWORK BASED ON

AGENT TECHNOLOGY IN MES ...ttt b e b et enb e s e et e ese e sbeebeeabeanbenaenreea 485
Yangshuai Wang, Meilin Wang, Jiao Wang, Yi Zhou

COLLEGE LIBRARY PERSONALIZED RECOMMENDATION SYSTEM BASED ON HYBRID

RECOMMENDATION ALGORITHM ..ottt sttt ettt b et e bt et e be et e nbe e nbean 490
Yonghong Tian, Bing Zheng, Yanfang Wang, Yue Zhang, Qi Wu

RESEARCH ON PRODUCT SERVICE SYSTEM DESIGN BASED ON ACTIVITY AND

FUNCTION — TAKE THE HOUSEHOLD WATER PURIFIER AS AN EXAMPLE.........ccccoooiiiiien 495
Kun Zhou, Peng Zhao, Fei Hu

SERVICE SATISFACTION EVALUATION OF PRODUCT-SERVICE SYSTEM FOR PUBLIC

WAREHOUSING IN AN INDUSTRIAL PARK ...ttt sttt b b sbe e sneenenre e 501
Kai Ding, Gongle Han, Fugiang Zhang, Wei Cao, Qingtao Liu



A STUDY ON HEALTHY FOOD SERVICE DESIGNING FOR SEMI-DISABLED ELDERLY

BASED ON SAPAD. ... ettt ettt e e e et st et teess e e teeasee e aeeas b e e seeaReeeaReeante et et enaeeaReeanEeeeRee e et e ante e reennae e neeanreenres 506
Fei Hu, Yimeng Jin, Xinpeng Zhan

A DYNAMIC PROGRAMMING APPROACH FOR STORAGE LOCATION ASSIGNMENT

PLANNING PROBLEM ..ottt b1t b e s e b e btk a s e s b e e s e e e ke e st e been e et e e nbenbeereenbeanean 513
Meng Wang, Ren-Qian Zhang

MODELLING AND ANALYSIS OF THE CUTTING-TOOL SERVICE NETWORK BASED ON

THE COMPLEX NETWORK ...ttt ettt st tee et esst e et e ste et e anb e e be e e steesseeanbeesbeeebeesnteenbeennee s 517
Peilu Sun, Baohui Xu, Pingyu Jiang, Yong Ye

ANALYSIS OF CUSTOMER REVIEWS FOR PRODUCT SERVICE SYSTEM DESIGN BASED

ON CLOUD COMPUTING ... .ccitii ittt stte et s et st e te e saa e te e s tae e steessteesteeaseeesseeanbeeaseeaseeessseanseeaseeeseesnseansaeanneenseeans 522
Diandi Chen, Dawen Zhang, Fei Tao, Ang Liu

THE SINGLE-MANUFACTURER SINGLE-RETAILER INTEGRATED PRODUCTION-

DELIVERY LOT SIZING MODEL WITH PRODUCTION CAPACITY UNDER STOCHASTIC

[N B I 1| I AV N | I PSP 528
Xuefang Sun, Rengian Zhang

BUSINESS MODELS FOR INDUSTRIAL SMART SERVICES - THE EXAMPLE OF A DIGITAL

TWIN FOR A PRODUCT-SERVICE-SYSTEM FOR POTATO HARVESTING ......ccoooviiiiie e 534
A. Kampker, V. Stich, P. Jussen, B. Moser, J. Kuntz

AN IMPROVED METHOD FOR MODEL-BASED TRAINING, DETECTION AND POSE

ESTIMATION OF TEXTURE-LESS 3D OBJECTS IN OCCLUSION SCENES ........cccocoiiniiiinnisienie e 541
Dewei Zou, Qi Cao, Zilong Zhuang, Haozhe Huang, Wei Qin

RESEARCH ON LIQUID METAL ENERGY STORAGE BATTERY EQUALIZATION

MANAGEMENT SYSTEM IN POWER PSS.... .ottt sttt snae e nneesnan et esnbe e s aneas 547
Chunli Zhou, Tao Li

ON THE USE OF BLOCKCHAIN IN INDUSTRIAL PRODUCT SERVICE SYSTEMS: A

CRITICAL REVIEW AND ANALYSIS ..ottt ettt s e te et e et e s st e e e e sna e e teessae e teeansaenbaeanaeesneesnsaenns 552
Jing Huang, Shanshan Li, Matthias Thirer

A FRAMEWORK OF MULTI-AGENT BASED INTELLIGENT PRODUCTION LOGISTICS

Zhiyao Lu, Zilong Zhuang, Zizhao Huang, Wei Qin
AN IMPROVED ARTIFICIAL BEE COLONY ALGORITHM FOR SOLVING OPEN SHOP

SCHEDULING PROBLEM WITH TWO SEQUENCE-DEPENDENT SETUP TIMES.......ccccooveviie v 563
Zilong Zhuang, Zizhao Huang, Zhiyao Lu, Liangxun Guo, Wei Qin

A SURVEY OF INTELLIGENT ALGORITHMS FOR OPEN SHOP SCHEDULING PROBLEM............ccccceoueu. 569
Zizhao Huang, Zilong Zhuang, Qi Cao, Zhiyao Lu, Wei Qin

RELATIVE PREFERENCE-BASED PRODUCT CONFIGURATOR DESIGN .....cccoiiiieece e 575

Yue Wang, Daniel Y. Mo, Mitchell M. Tseng
THE EVOLUTIONARY RESEARCH OF MODULAR MASTER STRUCTURE ORIENTED TO

PRODUCT-SERVICE SYSTEMS ... .t bbbt bbb bt an e 579
Jing Xu, Lei Zhou, Pinglu Chen, Hong Li, Muhua Liu

INNOVATION IN ADVANCED MANUFACTURING DRIVEN BY SUPERCOMPUTING........ccccoviiieieeieiee 584
Changsong Li, Yuchen Jiang, Pengcheng Fang

BLOCKCHAIN RECALL MANAGEMENT IN PHARMACEUTICAL INDUSTRY ....cccoiiiiiiiiiniiniese e 590

Xuanping Wu, Yanjun Lin

RESEARCH ON APPLICATION OF SME MANUFACTURING CLOUD PLATFORM BASED ON

MICRO SERVICE ARCHITECTURE ......ooiitititi ettt bttt ettt 596
Zhou Yi, Wang Meilin, Chen Renyuan, Wang Yangshuai, Wang Jiao

BASE TYPE SELECTION OF PRODUCT SERVICE SYSTEM BASED ON CONVOLUTIONAL

NEURAL NETWORK ...ttt et b et b e b e b e e a b e e b e e R e e bt e R b e eb e e R e ekt e ab e nbeeRe e e beenbenbeesnenbeanean 601
Yuening Zhou, Wei Liu, Nana Chai, Beibei Fan, Zaifang Zhang

RESEARCH ON A SHARING PLATFORM FOR 3D PRINT EQUIPMENT .....cocoiiiiiiiiiiiniee e 606
Leijie Fu, Yv Bai, Yan Cao, Hui Yao

RESULT-ORIENTED PSS MODULAR DESIGN METHOD BASED ON FDSM.......ccccoiiiiiiiiiiicnecci e 610

Xiuli Geng, Yunting Jin, Yongzheng Zhang

A STUDY ON SMIE CREDIT EVALUATION MODEL BASED ON BLOCKCHAIN

TECHNOLOGY .ttt bbbttt b e b b ek e e b4 b £ e e e R e e bt e Rt e bt e R e e bt eh b e bt e b s e bt e bt e bt e b e e bt eneenenreen 616
Jiansai Zhang, Tingjie Lyu, Riyang Li

DIGITAL TWIN-DRIVEN CARBON EMISSION PREDICTION AND LOW-CARBON CONTROL

OF INTELLIGENT MANUFACTURING JOB-SHOP.......ccociiiiiiiiieie ittt sttt sttt bbb s 624
Chaoyang Zhang, Weixi Ji



GAS TURBINE EXHAUST SYSTEM HEALTH MANAGEMENT BASED ON RECURRENT

NEURAL NETWORKS ... .ottt stte ettt stee e et e et e asee e s teeaste e teeaseeesseeanseeseeesteeaneeanteesseeesteeaneeenseeenanesneenneeenees 630
Fei Zhao, Liang Chen, Tangbin Xia, Zikun Ye, Yu Zheng

RESEARCH ON SENSITIVITY AND STRATEGY SERVICE OF CUSTOMER ELECTRICITY

CHARGE BASED ON BIG DATA ..otttk bt et h bbbt et b bbb et ebe e 636
Xiaofeng Chen, Yadi Zhao, Feng Zhu, Xiaoming Qi
STABILITY ANALYSIS OF A CONTROL-THEORETIC WORK SYSTEM MODEL........ccccociiiiiiiieiiecic 642

Christoph Berger, Alexander Fetzer, Tatjana Stykel, Stefan Braunreuther, Gunther Reinhart

RESEARCH AND DEVELOPMENT OF VIRTUAL PROTOTYPE FOR INTELLIGENT

CONTROL OF AIRFLOW FIELD IN FULLY MECHANIZED HEADING FACE ........ccooiiiieeeeeeee e 649
Xiaoyan Gong, Kefan Lei, Zhuangzhuang Liu, Yijie Hou, He Xue

IMPLEMENTATION OF A MESSAGE-DRIVEN MANUFACTURING EXECUTION

WORKFLOW SYSTEM ...ttt h bbbt bbbt e bt bt bbb et ebeane 655
Jiao Wang, Jarvis N. Jiang, Meilin Wang, Yinhao Ye, Qing Liu
BIG DATA PROCESSING FRAMEWORK FOR MANUFACTURING .......cccooiii e 661

Yinghao Ye, Meilin Wang, Shuhong Yao, Jarvis N. Jiang, Qing Liu

SELF-WEIGHTED MULTI-VIEW SUBSPACE CLUSTERING WITH LOW RANK TENSOR

CON ST RAINT .ttt et b b bt e st b e e s b e e b e e s e e ke e R b e e b £ 2 A e e R £ 4R b e e E £ e s e e e b e e R b e Ah £ e s e e e b e e m b e ehe e bt ebeen b e sbeessenbeennenbeenes 665
Jing Huang, Jiangzhong Cao, Qingyun Dai, Xiaopeng Chao, Xiaodong Shi

NON-INTRUSIVE LOAD MONITORING BASED ON CONVOLUTIONAL NEURAL NETWORK

WITH DIFFERENTIAL INPUT ..ottt bbb b e bbb e bbb nn b 670
Yuanmeng Zhang, Guanghua Yang, Shaodan Ma

PRODUCT-ORIENTED PRODUCT SERVICE SYSTEM FOR LARGE-SCALE VISION

INSPECTION ..ottt b bbb e bt e b e b e b e e bt 4Rt e E e AR e e bt e bt e bt b e e b e e b b e bt e b e e b eb b e et e e b nb e s 675
Binggui Zhou, Guanghua Yang, Shaodan Ma

VEHICLE ROUTING PROBLEM OF AN INNOVATIVE B2C AND O20 JOINT DISTRIBUTION

IS =1 Y2 L USRS 680
Yuan Shi, Meng Chen, Ting Qu, Wei Liu
APPLICATION OF PREPAYING MODE UNDER CASH SHORTAGE WITH SUPPLIER........c..cccooiniiiiniinns 684

Jianjun Yu, Yanli Fang, Wenjun Shi

CONSTRUCTION OF LOW CARBON SUPPLY CHAIN PROFIT MODEL CONSIDERING

CONSUMER PREFERENC E ..ottt bbbttt e bbb ket b et e bt 690
Jianjun Yu, Wenjun Shi, Yanli Fang

MODELING OF THE VALUE NETWORK IN SMART MANUFACTURING BASED ON FAHP

AND TEXT FEATURE EXTRACTION ..ottt sb ettt b ettt e b bt et e sbeeseenbesnnenbe e 694
Jiming Li, Cheng Qian, Yingfeng Zhang, Haidong Yang, Shan Ren

ASSOCIATION RULES MINING IN R FOR PRODUCT PERFORMANCE MANAGEMENT IN

INDUSTRY 4.0 ...tttk h bbb etk h £ E b b0t e b e e b e b e bt b et b e bt e bt e bt b et e s bt b 699
Hsiao-Kang Lin, Cheng-Huan Hsieh, Nai-Chieh Wei, Yi-Chun Peng

RESEARCH ON DESIGN METHOD OF INTELLIGENT SERVICE SYSTEM IN PRODUCT

PROCESSING UNDER PSS CONCEPRT ..ottt bbb ane s 705
Zijing Wang

RESEARCH ON KNOWLEDGE MANAGEMENT OF OPERATIONAL SUPPORT SYSTEM FOR

AEROSPACE MANUFACTURERS ...ttt bbbt b e e e bt et sbesbe e beaneenbesreen 710

Chen Menggqi, Fang Weiguo

COMPARISON OF SUBSIDY SCHEMES FOR REDUCING WAITING TIME: SPECIAL FOCUS

ON SMART HOME CARE FOR ELDERLY PEOPLE ..ottt e 716
Zhiwen Tao, Zhiyong Zhang, Xiaoli Wang, Yonggiang Shi, Jeffrey Soar

A RETAILER PROMOTION POLICY MODEL IN A MANUFACTURER STACKELBERG

DUAL-CHANNEL GREEN SUPPLY CHAIN ...ttt s n e nenneas 722
Cheng He, Hong Zhou

STRATEGIC INTRODUCTION OF THE MARKETPLACE CHANNEL CONSIDERING

LOGISTICS COSTS AND PRODUCT INFORMATION ......oiiiiiiiiiiitiiie ettt sttt ne b nee e 728
Yuan Shi, Luying Zhou, Ting Qu, Qian Qi

SOLUTIONS TO MITIGATE THE IMPACT OF ELECTRICAL MACHINES ON RESOURCES

AND THE ENVIRONMENT ..ttt bbbt bt e bbbt e b e ab e bt be e be s e b reen 733
Yuhu Zhao, Zhengfeng Ming

GRAPHICAL DEDUCTION MODEL BASED PRODUCTION INSTRUCTION SERVICE

SYSTEM FOR SMART JOB SHOPS IN INDUSTRY 4.0....ccitiiiiiiieiisieeie ettt bbb 739
Chuang Wang, Xu’Nan Chen, Junsheng Wu, Zhixiang Zhu



PRICING AND CARBON EMISSION REDUCTION DECISIONS CONSIDERING FAIRNESS

CONCERN IN THE BIG DATA ERA ..ottt bbbttt b e bt et b e e b e eb e e besne e b e 743
Lei Yang, Caixia Hao, Xiongwen Yang

A MODEL-DRIVEN DYNAMIC SYNCHRONIZATION MECHANISM OF LIFECYCLE

BUSINESS ACTIVITY FOR COMPLICATED AND CUSTOMIZED PRODUCTS ..ot 748
Yingfeng Zhang, Lichun Shi, Shan Ren, Dang Zhang

A ENHANCED INTERACTION FRAMEWORK BASED ON VR, AR AND MR IN DIGITAL

Shigian Ke, Feng Xiang, Zhi Zhang, Ying Zuo
APPLICATION RESEARCH OF GREY FUZZY EVALUATION METHOD IN ENTERPRISE

PRODUCT REPUTATION EVALUATION ...ttt stt et e et e sateestaesnaeesaaesnaaesnaesnaeenneeaneas 759
Li Zhou, Bisong Liu, Yan Zhao, Zhou Jiang
BIOLOGICALLY INSPIRED DESIGN OF NETWORK-AWARE SMART PRODUCT ......cccccvviniiniiieniseenie e 767

Keane Tan, Ang Liu

A REAL-TIME VARIABLE STIFFNESS MEASURING METHOD CONSISTED OF RESIDUAL-

BASED ESTIMATOR AND PARAMETRIC OBSERVER .......ociiiiiiie ettt 773
Xianghan Lin, Cheng Peng, Yuehong Yin

RESEARCH ON INFORMATION INTELLIGENT COLLECTION MODEL OF SERVICE

CONSULTATION SYSTEM. ...ttt ettt et e s ae e te e st e et e e se e e saeeeabe e teeasteeaseeanteestaeesseesneeentaeanneenseens 779
Bo Wang, Wei Peng, He Li, Ziyuan Liang

USER PERCEPTIONS OF SMART CLASS SERVICES IN TEACHING AND LEARNING

INTERAGCTIONS .ttt bt 1t h bbbt b et h e bk e b b et e b bt e b e e bt b e et e e e ht e bt e bt b et e et b 785
Naibiao Jin, Fan Yang, Mian Yan, Yalei Feng, Kang Wen
DIGITAL TWIN ENHANCED HUMAN-MACHINE INTERACTION IN PRODUCT LIFECYCLE.................... 789

Xin Ma, Fei Tao, Meng Zhang, Tian Wang, Ying Zuo

RESEARCH AND APPLICATION OF CAPABILITY MATURITY MODEL FOR CHINESE

INTELLIGENT MANUFACTURING ... oooiiii ittt ste e ta e st e e saaeanteestaeanseeasaeanseesnsaanseeasaeesseean 794
Jingyi Hu, Sini Gao

EVOLUTION OF A SELF-ORGANIZING MANUFACTURING NETWORK WITH HOMOPHILY

AND HETEROPHILY ..ottt sttt bbb be a1t s b4 e84 e be e s e e b e e b e e ke e st e s b e e bt e beeneenbeebeenbesneenaenteen 800
Cheng Qian, Yingfeng Zhang, Shan Ren

MAKING PRICING AND INVENTORY DECISIONS IN A SUPPLY CHAIN WITH RETAILER

(010 11771 = = T I T USSR 805
Yun Huang, K. F. Rachael Ip

FINANCIAL CONTROL SUPPORTS THE CO-EVOLUTION OF PRODUCT SERVICES AND

EMPLOYEE COMPETENCE: TAKE HAIER GROUP AS AN EXAMPLE ..o 808
Wenhui Ye, Jingjing Dong
BIG DATA DRIVEN DECISION-MAKING FOR BATCH-BASED PRODUCTION SYSTEMS..........cccoovvininnnn. 814

Yongheng Zhang, Rui Zhang, Yizhong Wang, Hongfei Guo, Zhiwu Li

RESEARCH ON "LOCATION-INVENTORY" PROBLEM OF SPARE PARTS SUPPLY CHAIN

BASED ON PRODUCT SERVICE SYSTEM......oiiiiiiiiiiii e 819
Jiao Sun, Ting Qu, Duxian Nie, Peize Li

EXPLORING IMPLEMENTATION OF THREE-DIMENSIONAL SKELETON

RECONSTRUCTION OF FINGER VEIN FOR PPS ...ttt et nesaean 826
Weibin Zhou, Ni Li

Author Index



