2020 Prognostics and Health
Management Conference
(PHM-Besancon 2020)

Besancon, France
4 — 7 May 2020

.O IE E E IEEE Catalog Number: CFP2061H-POD
’ ISBN: 978-1-7281-5676-7



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: CFP2061H-POD
ISBN (Print-On-Demand): 978-1-7281-5676-7
ISBN (Online): 978-1-7281-5675-0
ISSN: 2166-563X

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



2020 Prognostics and Health
Management Conference
(PHM-Besancon)

PHM-Besancon 2020

Table of Contents

2020 Prognostics and Health Management Conference (PHM-
Besangon)

Risk Factors Selection for Predicting Thalassemia Patients using Linear Discriminant

ANV SIS L.
Faheem Akhtar (Beijing University of Technology), Anum Shakeel (Sukkur
IBA University), Jiangiang Li (Beijing University of Technology), Yan
Pei (University of Aizu), and Yanping Dang (Beijing Moslem Hospital)

Machine Performance Monitoring and Fault Classification using Vibration Frequency Analysis 8.
Alireza Alghassi (A*STAR Advanced Remanufacturing and Technology
Centre (ARTC)), Zhou Yu (A*STAR Advanced Remanufacturing and

Technology Centre (ARTC)), and Farzam Farbiz (A*STAR Institute of High
Performance Computing (IHPC))

Short-Circuit Fault Diagnosis and State Estimation for Li-ion Battery using Weighting

Function Self-Regulating ObSerVer 15, ... . o i
Jianwen Meng (Université Paris-Saclay), Moussa Boukhnifer (Université
de Lorraine), Demba Diallo (Shanghai Maritime University), and
Tianzhen Wang (Shanghai Maritime University)

Intelligent Fault Diagnosis of Delta 3D Printers Using Local Support Vector Machine by a
Cheap Attitude MUlti-SeNSOr 2. ...
Man Wang (Dongguan University of Technology) and Zhenzhong Sun
(Dongguan University of Technology)

Research on Maintenance Strategy Based on Health Status of Fire Control System 28...............
Yingshun Li (Dalian University of Technology), Aina Wang (Dalian
University of Technology), Zhe He (Army Armored Force Academy
Department of Mechanical Engineering), and Xiaojian Yi (Beijing
Institute of Technology)

CNC Machine Tool Wear Monitoring Based on Densely Connected Convolutional Networks 36.
Hongliang Song (Southwest Jiaotong University), Hongli Gao (Southwest
Jiaotong University), Liang Guo (Southwest Jiaotong University), Yi Li
(Southwest Jiaotong University), and Xun Dong (Southwest Jiaotong
University)



Research on Comprehensive Cascade Fault Diagnosis Technology for Vehicle Management System
Actuator Control Subsystem Based on Associated Fault Mode Library 42.......................cc.........

Zi Ye (Chengdu Aircraft Design Institution), Hongyu Yan (Chengdu

Aircraft Design Institution), Zhe Zhao (Chengdu Aircraft Design

Institution), Yinchao Chen (Chengdu Aircraft Design Institution), and

Zhaoxu Yang (Chengdu Aircraft Design Institution)

Modulations Diagnosis of Asynchronous Motors Stator Current in Case of Load Torque
OSCIIALIONS A8.... oot
Trajin Baptiste (Université de Toulouse, INP-ENIT)

Linear Unknown Input Functional Observer for Thermal Estimation in Power Electronic
MOUIES 54 et
Trajin Baptiste (Université de Toulouse, INP-ENIT)

A Model-Based Analysis of Crack Fault in a Two-Stage Spur Gear System 60...................cccu.
Bilal Elyousfi (Univ. Lyon, UIM-Saint Etienne, LASPI), Abdenour
Soualhi (Univ. Lyon, UIM-Saint Etienne, LASPI), Kamal Medjaher
(ENIT-Tarbes, LGP), and Francois Guillet (Univ. Lyon, UJM-Saint
Etienne, LASPI)

Fault Diagnosis Using Discrete Wavelet Transform (DWT) and Artificial Neural Network (ANN)
for ARQIIWAY SWILC 07, .. o e
Qianyu Chen (University of Birmingham), Gemma Nicholson (University of
Birmingham), Jiaqi Ye (University of Birmingham), and Clive Roberts
(University of Birmingham)

Experimental Research on Machinery Fault Simulator (MFS): AReview 72.................cccccoeeeei ..
Aalim M. Mustafa (Prince Mohammad bin Fahd University, Khobar, KSA)
and Jamal F. Nayfeh (Prince Mohammad bin Fahd University, Khobar, KSA)

Optimization of Wheel Maintenance Strategy for Railway Freight Train Based on Remaining
Useful Life PrediCtion 79..........oi e
Hongmei Shi (Beijing Jiaotong University), Jinsong Yang (Beijing
Jiaotong University), and Jin Si (Beijing Jiaotong University)

Prognosis of Rotor Parts Fly-Off Based on Rough-Fine Scale 89....................coooooiiiii
Jin Si (Beijing Jiaotong University), Hongmei Shi (Beijing Jiaotong
University), and Jinsong Yang (Beijing Jiaotong University)

Review on Structural Health Monitoring in Metal Aviation Based on Fiber Bragg Grating
SensSINg TEChNOIOBY 7. ..o,
Yuege Zhou (Beijing Institute of Spacecraft Environment Engineering),
Dingyun Liu (Beihang University), Dandan Li (Beijing Institute of
Spacecraft Environment Engineering), Yan Zhao (Beihang University),
Meng Zhang (Beihang University), and Weifang Zhang (Beihang
University)

Thermal Fatigue Life Prediction for Optical Fibers Based on Nominal Stress Method .103........
Yuege Zhou (Beijing Institute of Spacecraft Environment Engineering),
Dingyun Liu (Beihang University), Dandan Li (Beijing Institute of
Spacecraft Environment Engineering), Yan Zhao (Beihang University),
and Weifang Zhang (Beihang University)

Vi



Data-Driven Prognostics of Alternating Current Solenoid Valves 109..................cccccoviiiiiei L.
Tamir Mazaev (Ghent Unversity - imec), Agusmian Partogi Ompusunggu
(Flanders Make), Georges Tod (Flanders Make), Guillaume Crevecoeur
(Ghent University, Flanders Make), and Sofie Van Hoecke (Ghent
University - imec)

Leveraging the Power of the Combination of CNN and Bi-Directional LSTM Networks for
Aircraft Engine RUL Estimation 116, ...
lkram Remadna (University of Biskra), Sadek Labib Terrissa (University
of Biskra), Ryad Zemouri (Conservatoire National des Arts et Métiers),
Soheyb Ayad (University of Biskra), and Noureddine Zerhouni (AS2M
Departement Besancon Femto-ST Institute)

A Feature-Based Prognostics Strategy for PEM Fuel Cell Operated under Dynamic Conditions 122
Meiling Yue (Univ. Bourgogne Franche-Comté), Zhongliang Li
(Aix-Marseille University), Robin Roche (Univ. Bourgogne
Franche-Comté), Samir Jemei (Univ. Bourgogne Franche-Comté), and
Noureddine Zerhouni (Univ. Bourgogne Franche-Comté)

Research on the Screening Method of Predictive Maintenance Monitoring Equipment in Nuclear
POWEE Plant J 2. e
Ping Li (China Nuclear Power Engineering Co., Ltd.), Jiru Chu (China
Nuclear Power Engineering Co., Ltd.), and Rui Han (China Nuclear Power
Engineering Co., Ltd.)

Reliability Analysis Method of a Repairable System with Delay and Correlation Maintenance .132
Lujie Liu (Beihang University), Guangyan Zhao (Beihang University),
Yufeng Sun (Beihang University), and Weiwei Hu (Beihang University)

A Three-Dimensional Localization System with Distance Selection through Feature Points .137
Yanlin Wang (Harbin Institute of Technology), Xiaozhen Yan (Shandong
Institute of Shipbuilding Technology), Qinghua Luo (Harbin Institute
of Technology), Pengtai Zhou (Shandong Institute of Shipbuilding
Technology), and Jie Liu (Carleton University)

On the Use of Prognostics and Health Management to Jointly Schedule Production and
Maintenance on a Single Multi-purpose Machine J42... ...
Omar Bougacha (Université de Bourgogne Franche-Comté), Christophe
Varnier (Université de Bourgogne Franche-Comté), and Noureddine
Zerhouni (Université de Bourgogne Franche-Comté)

Rail Corrugation Diagnosis of High-Speed Railway Based on Dynamic Responses of the Vehicle.....
148

Jianbo Li (Beijing Jiaotong University) and Hongmei Shi (Beijing

Jiaotong University)

Fiber Interface Failure Analysis Based on Cohesion Model 153.......................iii,
Yuege Zhou (Beijing Institute of Spacecraft Environment Engineering),
Mingyuan Ma (Beihang University), Dandan Li (Beijing Institute of
Spacecraft Environment Engineering), Yan Zhao (Beihang University),
and Weifang Zhang (Beihang University)

Comparison of Incremental Encoders in Order to Improve IAS Based Diagnosis 157...............
Renaud Bertoni (Vibratec ECULLY, France) and Hugo Andre (LASPI,
EA3059, Université Jean Monnet de Saint-Etienne)

vii



Modeling and Simulation of Flight Test for Avionics System 163.............ccccoiiiiiiii
Xiaodi Li (Chinese Flight Test Establishment), Jing Li (Chinese Flight
Test Establishment), Sha Xu (Chinese Flight Test Establishment), Hui
Huang (China Aeronautical Radio Electronics Research Institute.), and
Bowen Liu (China Aeronautical Radio Electronics Research Institute)

A TFPG-Based Method of Fault Modeling and Diagnosis for IMA Systems 167.........................
Jingkai Zhang (Chinese Aeronautical Radio Electronics Research
Institute), Tieying Li (Chinese Aeronautical Radio Electronics
Research Institute), Chengzhi Chi (Chinese Aeronautical Radio
Electronics Research Institute), and Yongxi Lv (Northwestern
Polytechnical University)

Multi-joint Industrial Robot Fault Identification using Deep Sparse Auto-Encoder Network
WIth ATEIEUAE Data 176,
Ying Hong (Dongguan University of Technology), Zhenzhong Sun (Dongguan
University of Technology), Xiaohong Zou (Guangdong Everwin Precision
Technology Co., Ltd.), and Jianyu Long (Dongguan University of
Technology)

Photovoltaic Fault Detection and Diagnosis: Which Level of Granularity for PV Modeling? .1.80.
Vorachack Kongphet (Université Paris Saclay), Anne Migan-Dubois
(Université Paris Saclay), Claude Delpha (Université Paris Saclay),
Demba Diallo (Université Paris Saclay), and Jean-Yves Lechenadec
(Université Paris Saclay)

Empirical Probability Density Cumulative Sum for Incipient Fault Detection 187......................
Junjie Yang (Université Paris Saclay) and Claude Delpha (Université
Paris Saclay)

Post Prognostic Decision for Predictive Maintenance Planning with Remaining Useful Life
UNCeIaiNtY 004 e
Khaled Benaggoune (University of Batna 2), Safa Meraghni (Biskra
University), Jian Ma (Beihang University), L.H Mouss (University of
Batna 2), and Noureddine Zerhouni (FEMTO-ST Institute, ENSMM)

Health Monitoring Approach of Bearing : Application of Adaptive Neuro Fuzzy Inference
System (ANFIS) for RUL-Estimation and Autogram Analysis for Fault-Localization 200..............
F. Gougam (FEMTO-ST Institute, ENSMM), C. Rahmoune (Univ. M'hamed
Bougara), D. Benazzouz (Univ. M'hamed Bougara), C. Varnier (FEMTO-ST
Institute, ENSMM), and J-M. Nicod (FEMTO-ST Institute, ENSMM)

State Evaluation of Sight Control Box Based on Rough Set Fusion Improved FCM Clustering
AlOMItNMN 20
Zhao Yao (Zhao Yao Dalian University of Technology), Yanchao Yang
(Guangxi University of Science and Technology), Yingshun Li (Dalian
University of Technolog), and Haiyang Liu (Shunyi Technology Effective
Company)

Fuzzy Control Based on Torque and Angle Method for Bolt Assembling System 214................
Zhimin Wu (Shenzhen Polytechnic), Wenjuan Du (Chinese Academy of
Sciences), Guigang Zhang (Chinese Academy of Sciences), and Jian Wang
(Chinese Academy of Sciences)

viii



Morphological Component Analysis for Reliability Index Assessment of Bearing-Rotor System .. N/A
Boyuan Yang (University of Manchester), Ruonan Liu (Tianjin
University), and Qinghua Hu (Tianjin University)

Engine Fault Prediction and Health Evaluation Based on Oil Sensor ................ccoooooiiiiin... 223
Yingshun Li (Dalian University of Technology), Wan Dong (Guangxi
University of Science and Technology), Xiaojian Yi (Chinese Academy of
Sciences), and Yang Zhang (Shenyang Shunyi Technology Co., Ltd)

Fast Machine Fault Diagnosis Using Marginalized Denoising Autoencoders Based on Acoustic
iAo 229
Dengyu Xiao (Shanghai Jiao Tong University), Zhiyu Tao (Shanghai Jioo
Tong University), Chengjin Qin (Shanghai Jiao Tong University),
Honggan Yu (Shanghai Jiao Tong University), Yixiang Huang (Shanghai
Jiao Tong University), and Chengliang Liu (Shanghai Jiao Tong
University)

Deep Variational Autoencoder: An Efficient Tool for PHM Frameworks ................................... 235
Ryad Zemouri (Cedric-Lab, CNAM, HESAM Université), Mélanie Lévesque
(Institut de Recherche d’Hydro-Québec (IREQ)), Normand Amyot (Institut
de Recherche d’Hydro-Québec (IREQ)), Claude Hudon (Institut de
Recherche d’Hydro-Québec (IREQ)), and Olivier Kokoko (Institut de
Recherche d’Hydro-Québec (IREQ))

Improved Incipient Fault Detection Using Jensen-Shannon Divergence and KPCA ................... 241
Xiaoxia Zhang (Université Paris Saclay) and Claude Delpha (Université
Paris Saclay)

A Frank-Wolfe Based Algorithm for Robust Discrete Optimization under Uncertainty .............. 247

Chifaa Al Dahik (Université Bourgogne Franche-Comté/CNRS/ ENSMM),
Zeina Al Masry (FEMTO-ST Institute), Stéphane Chrétien (Université
Lyon2), Jean-Marc Nicod (Université Bourgogne Franche-Comté/CNRS/
ENSMM), and Landy Rabehasaina (Laboratoire de Mathématiques de
Besancon)

Towards Distribution Clustering-Based Deep LSTM Models for RUL Prediction ....................... 253
Mohamed Sayah (University Oran1), Djillali Guebli (University Oranl),
Noureddine Zerhouni (Univ. Bourgogne Franche-Comte), and Zeina Al
Masry (Univ. Bourgogne Franche-Comte)

Bearing Fault Severity Classification Based on EMD-KLD : A Comparative Study for Incipient

Ball FaUILS oL 257
Zahra Mezni (Université de Carthage), Claude Delpha (Université Paris
Saclay), Demba Diallo (Université Paris Saclay), and Ahmed Braham
(Université de Carthage)

Exploration of Multi-output Gaussian Process Regression for Residual Storage Life
Prediction in Lithium 10N Battery ... e 263
Lim Sze Li Harry (Singapore University of Technology and Design
(SUTD)), Pham Luu Trung Duong (Singapore University of Technology and
Design (SUTD)), and Nagarajan Raghavan (Singapore University of
Technology and Design (SUTD))

A Method of Bearing Fault Feature Pattern Recognition Based on Improved ACGAN ............... N/A
He Li (Beijing University of Chemical Technology)



Improving Product Quality Based on QFD and FMEATheory 274............cccoviiiieiiiin,
Xuguang Tan (Weichai Power Co., Ltd.) and Wei Xiong (Zhejiang
University)

Preventive Maintenance Task Prediction Based on Hierarchical Maintenance Conversion Law 283
Xiaobo Su (Shijiazhuang Division of PLAA Infantry College), Qi Gao
(Equipment Command and Management Department), Qingchun Wu (Equipment
Support Brigade PLAAED), and Jingxiong Gao (Technology Innovation
Center Army Research Institute)

Research on the Condition Monitoring of the Reverse Tainter Valve in Ship Locks 287.............
Panpan Zhang (China Waterborne Transport Research Institute), Wei Wang
(Three Gorges Navigation Authority), Jiahai Zhou (China Waterborne
Transport Research Institute), Yongsheng Jiang (China Waterborne
Transport Research Institute), and Xuan Chen (Three Gorges Navigation
Authority)

Design of Turbidity Remote Monitoring System Based on FX-11A Optical Fiber Sensor 291......
Qi Song (Northeastern University), Feng Luan (Northeastern
University), Zhan Shi (Northeastern University), Taoren Li
(Northeastern University), and Mingquan Wang (Northeastern University)

2.5D Navigation Graph and Improved A-Star Algorithm for Path Planning in Ship inside
Virtual ENVIFONMENT 295, ... i e
Wei Xie (China Ship Development and Design Center), Xiongbing Fang
(China Ship Development and Design Center), and Sheng Wu (China Ship
Development and Design Center)

Research and Implementation of LRU-Based Flow Table Management for Onboard Switch 300
Dongming Wu (Army Engineering University of PLA), Lufeng Qiao (Army
Engineering University of PLA), and Qinghua Chen (Army Engineering
University of PLA)

Secure Communication Based on Reliability-Based Hybrid ARQ and LDPC Codes 304..............
Lei Wang (The Army Engineering University of PLA) and Daoxing Guo (The
Army Engineering University of PLA)

Selection Approach of Cloud Manufacturing Resource for Manufacturing Enterprises Based on
Trust EValuation 309.... ... i
Lei Huang (Chongqing University of Technology) and Chaoyan Wu
(Chonggqing University of Technology)

Research on Community User Clustering Based on Multidimensional Power Consumption
FRATUIES 314, ..o
Feng He (Chonggqing University of Posts and Telecommunications),
Menglin Wu (Chongqing University of Posts and Telecommunications), and
Yinlong Zhao (Chongging University of Posts and Telecommunications)

SVM Method and Integrating Pinyin and Dictionary Method for Chinese Spelling Errors

Dt CION 320 i
Zhaoyi Guo (Leshan Normal University) and Peng Jin (Leshan Normal
University)



Research on Intelligent Substation Wireless Sensor Network System Architecture Based on
Internet of ThiNgs TeChNOIOZY ..........ccooiiiii e
Jianming Zhang (State Grid Meishan Electric Power Supply Company), Lei
Lv (State Grid Meishan Electric Power Supply Company), Min Zhu (State
Grid Meishan Electric Power Supply Company), and Qing Zhang (State
Grid Meishan Electric Power Supply Company)

Research on Scheduling Mechanism of Control Channel in 802.16 Mesh Mode
Zhangcai Sun (Puer Power Supply Bureau of Yunnan Power Limited
Liability Company), Tanghua Yang (Puer Power Supply Bureau of Yunnan
Power Limited Liability Company), Yongbo Che (Puer Power Supply Bureau
of Yunnan Power Limited Liability Company), Li Yao (Puer Power Supply
Bureau of Yunnan Power Limited Liability Company), Biao Bai (Puer
Power Supply Bureau of Yunnan Power Limited Liability Company), Guanyi
Zhang (Puer Power Supply Bureau of Yunnan Power Limited Liability
Company), Ou Yang (Puer Power Supply Bureau of Yunnan Power Limited
Liability Company), and Xinmeng Liu (Beijing Xinwei Technology Group
Limited by Share Ltd)

Security Assessment of Fossil Energy Ecological Environment of Countries along "One Belt
ANA ONE ROAA" ...
Zhong Zhao (Xi'an Polytechnic University), Haihong Li (Xi'an
Polytechnic University), Qiqi Zhao (Xi'an Polytechnic University), and
Yue Wang (Xi'an Polytechnic University)

Analysis of 3D Flow Field in Rotary-Gas High Voltage SF6 Circuit Breaker with Different
Blade NOZZIE ........c.oiiiiiii e
Zongtao Han (Fujian Longgang New Material Co., Ltd.), Zhenjun Liu
(Inner Mongolia Yinhong Energy Development Company), Guohua Chen
(Shanxi Xinghua Steel Co., Ltd.), and Chaohuan Wu (Shanxi Xinghua
Steel Co., Ltd.)

Dynamic Prediction of Friction Torque Reliability of Super-Precision Rolling Bearings
Xiangfeng Chen (Henan University of Science and Technology) and Xintao
Xia (Henan University of Science and Technology)

Solving Permutation Flowshop Problem with Deep Reinforcement Learning
Ruyuan Pan (Beijing Jiaotong University), Xingye Dong (Beijing
Jiaotong University), and Sheng Han (Beijing Jiaotong University)

Detecting Sudden Drift for Single-Instance Log in Software Development Process
Jiayi Yuan (Yunnan University), Tong Li (Yunnan University), Rui Zhu
(Yunnan University), Zifei Ma (Yunnan University), Jiayuan Peng
(Yunnan University), and Yue Huang (Yunnan University)

Research on Indoor Positioning System Based on VLC .............ccoooiiiiiiiiiiiiie
Zepeng Cui (Wuhan University of Technology), Yuanli Wang (Wuhan
University of Technology), and Xuelei Fu (Wuhan University of
Technology)

Study on Stellar Spectra Classification Based on Multitask Residual Neural Network
Yuxiang Lu (Shandong University), Jingchang Pan (Shandong University),
and Zhenping Yi (Shandong University)

Author Index

Xi





