2018 12th International
Conference on Reliability,
Maintainability, and Safety
(ICRMS 2018)

Shanghai, China
17-19 October 2018

‘C IE E E IEEE Catalog Number: CFP1862H-POD
’ ISBN: 978-1-5386-7077-4



Copyright © 2018 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: CFP1862H-POD
ISBN (Print-On-Demand): 978-1-5386-7077-4
ISBN (Online): 978-1-5386-7076-7
ISSN: 2334-0878

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

.com



2018 12th International
Conference on Reliability,
Maintainability, and Safety

(ICRMS)

ICRMS 2018

Table of Contents

Message from the ICRMS 2018 Chairs XV..................oooiiiiiiiiii e,
ICRMS 2018 Organizing Committee XVi.......................oiiii e
ICRMS 2018 Steering Committee XVil........................
ICRMS 2018 Program Committee XVili......................o i
ICRMS 2018 Additional ReVIEWEIrS XX ...ttt
ICRMS 2018 KeYNOIES XXii.........oouiiiiii e

Session I: RAMS Management and Quality

Product Assembling Quality Risk Control Strategy Based on Reverse RQR Chain 1............................
Fengdi Liu (Beihang University), Yihai He (Beihang University), Angi
Zhang (Beihang University), Jiaming Cui (Beihang University), Panting
Duan (Beihang University), and Yu Xu (Beihang University)

Big Data Oriented Root Cause Heuristic Identification Approach Based on FWARM for Quality
ACCIAENT 7. .. oo
Panting Duan (Beihang University), Yihai He (Beihang University),
Anqing Zhang (Beihang University), Jiaming Cui (Beihang University),
and Fengdi Liu (Beihang University)

Optimal Reallocation and Replacement Policy for Degradation Management with Unbalanced
WOTKIOBA 13, . oo e
Qiuzhuang Sun (National University of Singapore), Zhi-Sheng Ye
(National University of Singapore), and Xiaoyan Zhu (University of
Chinese Academy of Sciences)

Identification of Key Roads with Minimal Resilience in City Traffic 18..........................cooi.
Qingfeng Tong (Beihang University), Shengmin Guo (Beihang University),
and Daqing Li (Beihang University)

Mission Reliability Optimization Method Based on Integrated Production Scheduling 22.....................
Xiao Han (Beihang University), Yihai He (Beihang University),
Zhaoxiang Chen (Beihang University), Bingyin Chen (Beihang
University), and Changchao Gu (China Academy of Launch Vehicle
Technology)



A New Index for SoS Reliability-Viability 27.................cooiiiii e
Hongjun Zhang (CSSC Systems Engineering Research Institute), Baiqiao
Huang (CSSC Systems Engineering Research Institute), Peng Zhang (CSSC
Systems Engineering Research Institute), and Hongbin Ju (CSSC Systems
Engineering Research Institute)

A New Cost-Based Importance Measure for Multiple-Working Conditions 31............................ooo.
Chen Zhigiang (University of Chinese Academy of Sciences), Yagian Hao
(University of Chinese Academy of Sciences), and Xiaoyan Zhu
(University of Chinese Academy of Sciences)

Quality and Reliability Improvement Based on the Quality Function Deployment Method 38...............
Xing Pan (Beihang University) and Manli Zhang (Beihang University)

Session II: Modeling and Simulation

A Systematic Modeling Approach for Failure Indicators of Complex Software-Intensive

Sy S M 4
Luyi Li (Beihang University), Minyan Lu (Beihang University), and
Tingyang Gu (Beihang University)

Runtime Models for Analysing and Evaluating Quality Attributes of Self-Adaptive Software:

A UV Y B
Tingyang Gu (Beihang University), Minyan Lu (Beihang University), and
Luyi Li (Beihang University)

Multi-Agent Based Helicopter Landing Process Modeling and Uncertainty Analysis Method 62...........
Long Fan (Beihang University), Shengkui Zeng (Beihang University), and
Jianbin Guo (Beihang University)

Study on the Cumulative Rule of Vibration Damage of BGA Solder Joint under Multi-Phase
CONAITION B7..... .ottt e ettt e e e e e
Qichao Ma (Beihang University) and Ying Chen (Beihang University)

Research on Trust Degree Model of Fault Alarms Based on Neural Network 73................................
Shuo Ma (Beihang University), Shengkui Zeng (Beihang University), and
Jianbin Guo (Beihang University)

Reliability Modeling for Linear Consecutive-k-Out-of-n:F Systems Subject to Dependent

Competing Failure ProCESSES 78.... ...
Yongguang Shen (Beihang University), Jianbin Guo (Beihang University),
and Shengkui Zeng (Beihang University)

K-Coverage Reliability Evaluation for Wireless Sensor Networks Using 2 Dimensional k / rxs
LM QY S M B . i
Qiang Liu (Shandong University of Finance and Economics)

Reliability Evaluation Based on Sentiment Analysis of Online Comment 88..................ccc.cooviiiiiniiinl.
Xinyu Zhang (Beihang University), Guanxu Xie (Beihang University),
Dagqing Li (Beihang University), and Rui Kang (Beihang University)

Reliability Evaluation of CNC Machine Tools Based on Function Monotonicity 92..............................
Zhu Xiaocui (Jilin University), Yang Zhaojun (Jilin University), Du
Xuejiao (Jilin University), Chen Fei (Jilin University), Li Qiang
(Jilin University), and Li Xiaobing (China Electronic Product
Relibility and Environmental)

Vi



A Novel Reliability Assessment Method Based on Virtual Sample Generation and Failure
Physical MOl 0. .. ... e
Yurong Zhu (Beihang University) and Jun Yao (Beihang University)

Reliability Modeling for Products Subject to Generalized Extreme Shock .103..................................
Bo Peng (Beihang University), Tingting Huang (Beihang University),
Zixuan Yu (Beihang University), and Zhanjuan Zhao (Beihang University)

Ultimate Tensile Strength in Fused Deposition Modeling Considering Process Parameters of

Flow Rate and Printing Head Speed 110, . ...
Tao Hou (Beihang University), Tingting Huang (Beihang University),
Fugiang Sun (Beihang University), and Shanggang Wang (Beihang
University)

Research on the Mission Effectiveness of Mathematical Models Based on PMS 117.......................
Chenglong Nie (Hebei Jiaotong Vocational and Technical College),
Zhizhong Liu (Hebei Jiaotong Vocational and Technical College), Yuquan
Zhang (Hebei Jiaotong Vocational and Technical College), and Lei Luo
(Hebei Jiaotong Vocational and Technical College)

Mission Reliability Simulation of Time Redundancy PMS with Multiple Missions 124........................
Haiyue Yu (National University of Defense Technology) and Xiaoyue Wu
(National University of Defense Technology)

Systematic Combat Effectiveness Evaluation Model Based on Xgboost .130...................cooooiiinnl.
Bei Xiao (National University of Defense Technology), Peng-Cheng Luo
(National University of Defense Technology), Zhi-dun Cheng (National
University of Defense Technology), Xiao-Nan Zhang (National University
of Defense Technology), and Xin-Wu Hu (National University of Defense
Technology)

Reliability Growth Prediction Method Based on GA-EIman Neural Network .135...............................
Yusheng Sun (Beihang University), Lizhi Wang (Beihang University),
Xiaohong Wang (Beihang University), and Xinlei Zhao (Beihang
University)

Session lll: Safety and Risk Assessment

Aircraft Tail Strike Events during Take-off Phase: A Risk Evaluation Model 142...............................
Xin Wang (China Academy of Civil Aviation Science and Technology),
Haofeng Wang (China Academy of Civil Aviation Science and Technology),
and Liling Yu (China Academy of Civil Aviation Science and Technology)

A Comprehensive Risk Evaluation Model for Airport Operation Safety 146...........................co.
Mingliang Chen (China Academy of Civil Aviation Science and
Technology), Min Luo (China Academy of Civil Aviation Science and
Technology), Hao Sun (China Academy of Civil Aviation Science and
Technology), and Yangqiu Chen (China Academy of Civil Aviation Science
and Technology)

Safety Analysis and Risk Assessment of LPAR Software System 150..........................coooen .
Liang Xia (Air Force Early Warning Academy), Jiangping Yang (Air Force
Early Warning Academy), Hanzhong Wang (Air Force Early Warning
Academy), and Xiaodong Hou (Air Force Early Warning Academy)

vii



Designing Trustworthy Monitoring Systems: Forensic Readiness for Safety and Security .155...........
Venesa Watson (Framatome GmbH & University of Siegen), Edita
Bajramovic (Franatome GmbH & Friedrich-Alexander University), Mahlet
Bejiga (Framatome GmbH & Friedrich-Alexander University), and Karl
Waedt (Framatome GmbH)

Probabilistic Security Risk Assessment of Systems Subject to Sequential Attacks 161.....................
Qisi Liu (University of Massachusetts—Dartmouth), Liudong Xing
(University of Massachusetts—Dartmouth), Chengcheng Zhou (University
of North Carolina), and Yujie Wang (University of Electronic Science
and Technology of China)

A Vision-Based Method for Improving the Safety of Self-Driving 167.........coccoiiiiiiiii .
Dong Dong (Beihang University), Xiaoyang Li (Beihang University), and
Xiaotong Sun (Beihang University)

Safety Assessment and Certification Methodology for Landing Gear Integrated Health
MONItOIING SY S OM 17 L
Syed Haider (UTC Aerospace Systems)

Change Risk Management in Civil Aviation .1.79................oooiiiiiiiii e
Yuan Zhang (China Academy of Civil Aviation Science and Technology),
Yijie Sun (China Academy of Civil Aviation Science and Technology),
Yanqiu Chen (China Academy of Civil Aviation Science and Technology),
and Rong Zhao (China Academy of Civil Aviation Science and Technology)

Current Challenges of the Joint Consideration of Functional Safety & Cyber Security, Their
Interoperability and Impact on Organizations: How to Manage RAMS + S (Reliability
Availability Maintainability Safety + Security) 185,
Jochen Link (ING-LINK), Karl Waedt (Framatome GmbH), Ines Ben Zid
(Framatome GmbH), and Xinxin Lou (Framatome GmbH)

Session IV: Software Reliability

A DSP Chip 10 Fault Injection Method Based on Boundary Scan Technology .192...........................
Chengjun Song (AVIC China Aero-Polytechnology Establishment), Du Yi
(AVIC China Aero-Polytechnology Establishment), Liu Mengmeng (AVIC
China Aero-Polytechnology Establishment), and Zeng Chenhui (AVIC China
Aero-Polytechnology Establishment)

Software Reliability Case Development Method Based on the 4+1 Principles 397............................
Shihao Zhu (Beihang University), Minyan Lu (Beihang University), and
Biao Xu (Beihang University)

Obtain Datasets for Self-Driving Perception from Video Games Automatically 203...........................
Yifeng Huang (Beihang University), Dong Dong (Beihang University), and
Chuan Lv (Beihang University)

A Resilience Test Case Design Method for Network Function Virtualization Platforms 208...............
Huang Ruolin (Tongji University), Qingfeng Du (Tongji University),
Kecheng Guo (Tongji University), Weiya You (Tongji University), Zheng
Ni (Tongji University), Mengyi Xu (Tongji University), Ruian Zhu
(Tongji University), Kanglin Yin (Tongji University), and Qibin Zheng
(Tongji University)

viii



Software Runtime Accumulative Testing 218, ...
Baiqgiao Huang (CSSC Systems Engineering Research Institute) and Pengyi
Zhang (CSSC Systems Engineering Research Institute)

Access Control in Safety Critical Environments 223,
Christoph Ruland (University of Siegen) and Jochen Sassmannshausen
(University of Siegen)

Robustness Verification of Railway Level Crossing Control System by Formal Method 230..............
Keming Wang (Southwest Jiaotong University) and Zheng Wang (Southwest
Jiaotong University)

Session V: Reliability Testing and Design

Effect of Uncertainty of Ground Simulation Test on the Thermal Performance of ACR-1 White

Paint under NUV Irradiation 234............cccoiiiiiiiiiiiii e
Zicai Shen (Beijing Institute of Spacecraft Environment Engineering)
and Yan Xia (Beijing Institute of Spacecraft Environment Engineering)

Product Environment Test Equipment Design Evaluation Method Based on Temperature Field
DISHDULION 237, .. e e
Yu Xin (Beihang University), Yinhua Shao (Beihang University), Pengyu
Li (Beihang University), and Qihang Jiang (Beihang University)

Stress Simulation Analysis of Electronic Devices on Cloud Platform 243...........................cccoo.l.
Jiayue Fang (Beihang University), Yin Chen (Beihang University), and
Rui Kang (Beihang University)

Accelerated Degradation Testing Optimal Design Based on Uncertain Process 249........................
Zuo-Chen Guo (Beihang University), Xiao-Yang Li (Beihang University),
and Wen-Bin Chen (Beihang University)

A Service-Based Testing Framework for NFV Platform Performance Evaluation 254.......................
Qingfeng Du (Tongji University), Zheng Ni (Tongji University), Ruian
Zhu (Tongji University), Mengyi Xu (Tongji University), Kecheng Guo
(Tongji University), Weiya You (Tongji University), Ruolin Huang
(Tongji University), Kanglin Yin (Tongji University), and Qibin Zheng
(Tongji University)

Research on Electrical Characteristics of CMOS Device at Cryogenic Temperature 262..................
Hongyan Leng (Beihang University), Guicui Fu (Beihang University),
Maogong Jiang (Beihang University), Bo Wan (Beihang University), and
Zhongqing Zhang (Beihang University)

Method of Establishing Spindle Durability Test Spectrum Considering Cutting Load Sequence 266...
Yang Li (Jilin University), Fei Chen (Jilin University), Yixuan Song
(Jilin University), and Wei Luo (Jilin University)

Control of Mutual Dragging Test for Motorized Spindle Based on Improved Direct Torque
CoNtrol 270... ..o
Hailong Tian (Jilin University), Zhaojun Yang (Jilin University), Lei
Chen (Jilin University), Chuanhai Chen (Jilin University), Jinyan Guo
(Jilin University), Jun Ying (Jilin University), and Hongxun Zhao
(Jilin University)



Session VI: Fault Diagnosis, Prognosis, and PHM

A Failure Prediction Method for Spacecraft Loads Based on Time Series Model 277.......................
Yinghua Shao (Beihang University) and Yuanhang Zhang (Beihang
University)

Fault Diagnosis Approach Based on Operational Quality Data for Manufacturing System 282...........
Zhaoxiang Chen (Beihang University), Yihai He (Beihang University),
Yixiao Zhao (Beihang University), Xiao Han (Beihang University), and
Zheng He (Beihang University)

Fault Prognosis Based on Restricted Boltzmann Machine and Data Label for Switching Power
AP OIS 2. o
Jinyong Yao (Beihang University), Tao Sheng (Beihang University),
Jiangyun Zhen (Beihang University), and Xiaolong Bao (Beijing
BeiMingKun Technology Co. Ltd.)

Fault Detection of Motorized Spindle Based on Clustering by Density Peaks 292............................
Li Qiang (Jilin University), Chen Weizheng (Jilin University), Chen
Fei (Jilin University), Chen Chao (Jilin University), and Yang Zhaojun
(Jilin University)

Detection for Cutting Tool Wear Based on Convolution Neural Networks 297.................cccoccoeiiiii...
Yue Wang (Beihang University), Wei Dai (Beihang University), and
Jianglin Xiao (CRRC Zhuzhou Electric Locomotive Research Institute
Co., Ltd.)

Dynamic Bayesian Network Based Fault Prediction of High Power Switching-Mode Amplifiers .301...
Yao Jinyong (Beihang University), Zhen Jiangyun (Beihang University),
Sheng Tao (Beihang University), and Zhang Zhaofeng (Beijing HAZT
Testing Co. Ltd.)

Spindle Radial Accuracy Evaluation and Fault Diagnosis Based on a Normal Distribution 307..........
Binbin Zhang (Tsinghua University), Liping Wang (Tsinghua University),
Jun Wu (Tsinghua University), and Jianhong Liang (Southwest University
of Science and Technology)

Lithium-lon Battery Capacity Estimation Based on Features Selection by Grey Relational
ALY SIS B2, e
Hang Yao (National University of Defense Technology), Qian Zhao
(National University of Defense Technology), Zhao-Li Song (National
University of Defense Technology), Zhi-Jun Cheng (National University
of Defense Technology), Xiang Jia (National University of Defense
Technology), and Bo Guo (National University of Defense Technology)

Lithium-lon Battery Remaining Useful Life Prediction Based on GRU-BRNN 317...............................
Yuchen Song (Harbin Institute of Technology), Lyu Li (Harbin Institute
of Technology), Yu Peng (Harbin Institute of Technology), and Datong
Liu (Harbin Institute of Technology)

Session VII: Failure Analysis

Discussion on Failure Mechanism and Modeling of Electrochemical Migration of High Density
Printed Circuit Boards in Dust Environment 323..................cooiiiiiiiiiiii e
Yilin Zhou (Beijing University of Posts and Telecommunications), Yanyu
Chen, and Wenrui Lu (Beijing University of Posts and
Telecommunications)



Investigation on the Degradation of Stress Relaxation of Hyperbolic Wire Spring Connectors.329......
Yilin Zhou (Beijing University of Posts and Telecommunications) and
Mengru Wan (Beijing University of Posts and Telecommunications)

Typical Components Failure Mode under Compressive Mechanic Stress within All Sea Depth .335. ..
Tao Lu (Fifth Research Institute of MIIT), Weiping Du (Fifth Research
Institute of MIIT), and Fuyao Mo (Fifth Research Institute of MIIT)

Failure Mechanisms Cumulative Model for Reliability Evaluation of k-Out-of-n System with
Different Types of Failure MechanisSms .339..............ccoiiiiiiiiii e
Xiaoyong Yu (Beihang University) and Ying Chen (Beihang University)

Functional Model-Driven FMEA Method and Its System Implementation 345...................................
Xiangli Feng (National University of Defense Technology), Yanling Qian
(National University of Defense Technology), Zezhong Li (National
University of Defense Technology), Long Wang (National University of
Defense Technology), and Minhao Wu (National University of Defense
Technology)

Failure Analysis of the Fracture of a Spring Hanger 351....................cooiiii
Chunchen Yao (Jiangnan Industries Group Co., Ltd.), Menglin Wang
(Beijing Technology and Business University), Yingying Ruan (Jiangnan
Industries Group Co., Ltd.), Xiaopeng Liang (Central South
University), Fan Liu (Jiangnan Industries Group Co., Ltd.), and Song
Tang (Jiangnan Industries Group Co., Ltd.)

Failure Behavior Analysis of 1-Out-of-N Hot-Standby System with Imperfect Switch 355..................
Ze Wang (Beihang University), Ying Chen (Beihang University), and
Weiyang Men (Beihang University)

Accident Cause Analysis and Prevention of Commercial Flight Based on the "2-4" Model .363..........
Zhenyu Zhang (Beihang University) and Pan Xing (Beihang University)

Failure Mechanism and Effect Analysis of Metering Module of Smart Meter 370..............................
Jiaolan He (Beihang University), Haibo Yu (China Electric Power
Research Institute Beijing), and Helong Li (China Electric Power
Research Institute Beijing)

Integrated Modular Avionics Fault Propagation Model Establishment and Reliability

AllOCALION BT ... e
Hao Dong (Beihang University), Xiaohong Bao (Beihang University),
Tingdi Zhao (Beihang University), and Yu Xin (Beihang University)

Session VIII: Reliability Analysis and Reliability Assessment

A Calendar Life Assessment of Airborne Products Considering Epistemic and Aleatory

UNCEI AN Y 38 . .
Zhiping Pang (Beihang University), Jinyong Yao (Beihang University),
and Yiliu Liu (NTNU)

Reliability Assessment of Spring Based on Two Degradation Modeling Methods .390.......................
Ming Yuan (Beihang University), Hong-Jie Yuan (Beihang University),
Ru-Yuan Xu (Beihang University), and Qian-Yuan Wang (Beihang
University)

Xi



An Assessment Model for the Continuous Working Ability of Radars .395........................cool.
Xiaoxi Liu (CEPREI;,Guangdong Key Laboratory of Electronics and
Information Technology Product Reliability;Guangzhou Key Laboratory of
Reliability and Environmental Engineering of Electronic Information
Product), Yan Song (CEPREI;Guangdong Key Laboratory of Electronics and
Information Technology Product Reliability;Guangzhou Key Laboratory of
Reliability and Environmental Engineering of Electronic Information
Product), Zongke He (CEPREI;Guangdong Key Laboratory of Electronics
and Information Technology Product Reliability; Guangzhou Key
Laboratory of Reliability and Environmental Engineering of Electronic
Information Product), Kaiwei Wang (CEPREI;Guangdong Key Laboratory of
Electronics and Information Technology Product Reliability; Guangzhou
Key Laboratory of Reliability and Environmental Engineering of
Electronic Information Product), and Kai Li (CEPREI;Guangdong Key
Laboratory of Electronics and Information Technology Product
Reliability; Guangzhou Key Laboratory of Reliability and Environmental
Engineering of Electronic Information Product)

Interval Estimation of Process Capability Indices Based on the Quality Data of Supplied

Products 400...... ...
Yanhe Cui (Beihang University), Jun Yang (Beihang University), and
Shuo Huang (Beihang University)

A PoF-Based Storage Lifetime Evaluation Method for High Precision Quartz Flexible
ACCEIEIOMELEIS 40B... .. o i ittt

Guangze Pan (China Electronic Product Reliability and Environmental

Testing Research Institute), Yaqiu Li (China Electronic Product

Reliability and Environmental Testing Research Institute), Xiaobing Li

(China Electronic Product Reliability and Environmental Testing

Research Institute), Yuanhang Wang (China Electronic Product

Reliability and Environmental Testing Research Institute), and Wenwei

Liu (China Electronic Product Reliability and Environmental Testing

Research Institute)

Research on Reliability Evaluation of Computer Numerical Control Machine Tool System Based
on Man-Machine System 409........ ..o e
Wei Dai (Beihang University) and Jiahuan Sun (Beihang University)

A PoF Based Reliability Assessment Framework for Complex Systems 413.......................c.ooonnl.
Qian Li (China Electronic Product Reliability and Environmental
Testing Research Institute), Yaqiu Li (China Electronic Product
Reliability and Environmental Testing Research Institute), Guangze Pan
(China Electronic Product Reliability and Environmental Testing
Research Institute), JiaWei Zhu (China Electronic Product Reliability
and Environmental Testing Research Institute), Baimao Lei (China
Electronic Product Reliability and Environmental Testing Research
Institute), and Xiaobing Li (China Electronic Product Reliability and
Environmental Testing Research Institute)

Research on Bridge Crack Detection with Neural Network Based Image Processing Methods 419....
Jiafan Peng (Beihang University), Shunong Zhang (Beihang University),
Dongmu Peng (Shenzhen Municipal Engineering Institute), and Kan Liang
(Moody’s Analytic)

Xii



Session IX: Maintenance and Supportability

Location Optimization for Spare Parts Depots Based on (r, Q) Inventory Policy 429.........................
Bohan Lu (Beihang University), Meilin Wen (Beihang University), and
Rui Kang (Beihang University)

Research on Multi-Echelon Inventory System for Civil Aircraft Spare Parts with Lateral
Transshipments and Importance Degree 434..............oo e
Yuchang Liu (Northwestern Polytechnical University), Yunwen Feng
(Northwestern Polytechnical University), Xiaofeng Xue (Northwestern
Polytechnical University), and Cheng Lu (Northwestern Polytechnical
University)

Integrated Scheduling of Maintenance Workers and Activities for Nuclear Power Plant

SUDSYSIEM 442, .
Mengyu Du (Tsinghua University), Sai Zhang (Tsinghua University), and
Yan-Fu Li (Tsinghua University)

Cost-Minimization Preventive Maintenance for the Data Storage System of a Supercomputer 448....
Jun Wang (University of Chinese Academy of Sciences), Xiaoyan Zhu
(University of Chinese Academy of Sciences), and Tao Yuan (Ohio
University)

Optimal Price, Reliability, Extended Warranty Price and Extended Warranty Sales Promotion

Timing for New ProdUCts 452, ... ... ..
Can Jiao (University of Chinese Academy of Sciences), Xiaoyan Zhu
(University of Chinese Academy of Sciences), and Yuqiang Fu
(University of Chinese Academy of Sciences)

Session X: Human Reliability and Others

Reliability Allocation Optimization of Aero Engine Based on Grey Prediction Theory 457..................
Haiyang Li (Northeastern University), Liyang Xie (Northeastern
University), Jiaxin Song (Northeastern University), and Zhiqgiang Zhao
(Northeastern University)

Summary of Integrated Application of Functional Safety and Information Security in

INAUSEIY BB 3.
Wenze Xiong (Instrumentation Technology and Economy institute) and
Jianghong Jin (Beijing Municipal Institute of Labor Protection)

Collaborative Cluster Architecture for Bio-Inspired Electronic Array 470..........ccooviiiiiiiiieiiieiiiaiil.
Xiubin Liu (National University of Defense Technology), Yanling Qian
(National University of Defense Technology), Xiangli Feng (National
University of Defense Technology), Yue Li (National University of
Defense Technology), and Long Wang (National University of Defense
Technology)

A New Quantification Strategy for HEP of CREAM in the Fueling Processes of Aircraft Launch
OPEIALIONS ATB......oeeeee e
Xiaoxia Wang (Beihang University), Wenjin Zhang (Beihang University),
Zekun Wu (Beihang University), and Xing Pan (Beihang University)

xiii



Research on Architectural Constraints Analysis and an Improvement Method for Safety
Instrumented SyStems 481 .. ... ..o
Jianghong Jin (Beijing Municipal Institute of Labor Protection), Wenze
Xiong (Instrumentation Technology and Economy Institute), and Peihui
Xu (China University of Mining and Technology)

Author Index 488 . . ... ... .

Xiv





