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|. Welcome

Professor Hong-Zhong Huang

General Chair of APARM 2018 & QR2MSE 2018

Director of Center for System Reliability and Safety
University of Electronic Science and Technology of China
No. 2006, Xiyuan Avenue, West Hi-Tech Zone

Chengdu, Sichuan, 611731, P. R. China

On behalf of the Organizing Committee, | would like to welcome each one of you to the 2018 Asia-Pacific
International Symposium on Advanced Reliability and Maintenance Modeling (APARM 2018) & 2018
International Conference on Quality, Reliability, Risk, Maintenance, and Safety Engineering (QR2MSE
2018), in Qingdao, Shandong, China, August 21-24, 2018. It is truly our pleasure to see so many colleagues
and friends participating in this conference.

Technology advances on cyber-physics systems and Internet of things are pushing us into the adventure of

Al ndustry 4. 00. Modern products and infrastructures a
accidents are strongly calling us to further strengthen the research and applications of Quality, Reliability,

Risk, Maintenance, and Safety Engineering on critical infrastructures. The APARM 2018 & QR2MSE 2018

aims to provide a premier international forum where leading experts and engineers with various
backgrounds and experiences in Quality, Reliability, Risk, Maintenance, and Safety Engineering can share

their newest ideas, cutting-edge research results, methodologies, and tools with their peers.

655 papers have been submitted to the conference, and 253 papers have been selected and included in the
conference proceedings this year. The conference program includes 8 keynote speeches from
world-renowned scholars, 6 special sessions, and 18 regular technical paper oral sessions. It offers great
opportunities for exchanging academic ideas and reinforcing professional networking.

A successful conference relies on many dedicated individuals serving as conference chairs; members of the
advisory committee, program committee, organizing committee, and secretariat; as well as many
participants and volunteers. Supports from the following societies, institutions, and groups are also greatly
appreciated: European Safety and Reliability Association (ESRA), International Society of Engineering
Asset Management (ISEAM), European Federation of National Maintenance Societies (EFNMS), Reliability
Engineering Association of Japan (REAJ), the Japanese Society for Quality Control (JSQC), Japan
Industrial Management Association (JIMA), Operations Research Society of Japan (ORSJ), IEICE Technical
Committee on Reliability, Japan, IEEE Reliability Society Japan Chapter, the Korean Reliability Society
(KORAS), the Korean Society for Quality Management, the Korean Society of Mechanical Engineers
(KSME), Polish Safety and Reliability Association, Chinese Institute of Industrial Engineers, Industrial
Engineering Committee, Chinese Society Optimization, International Chinese Association of Quantitative
Management, Production and Operations Management Society, Taiwan Chapter, Reliability Committee of
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Operations Research Society of China, Reliability Committee of Sichuan Provincial Mechanical Engineering
Society, Center for System Reliability and Safety, University of Electronic Science and Technology of China
(UESTC), College of Mechanical and Electronic Engineering, China University of Petroleum, School of

Mechanical and Automotive Engineering, Qingdao University of Technology, and Inner Mongolia University
of Technology.

I am confident that this conference will meet your highest expectations and that you will have a wonderful
experience in Qingdao. We also look forward to your attending our future conferences.
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IV. Keynote Speeches

A. Keynote Speech 1

Wednesday, August 22 / 09:00-09:40, YanXi Room|

Title: Advanced Reliability Modeling and Optimization for Systems of
Degrading Components

Professor David W. Coit

Rutgers University

Piscataway, NJ, USA

Abstract: New system reliability models and analysis tools have been developed for systems of degrading
components. System reliability analyses, involving multiple failure processes, are important and challenging
research topics, particularly when failure processes, such as degradation processes and random shocks,
are competing and dependent. When component degradation models are extended to complex systems
with multiple components, different perspectives of dependency are needed for system reliability modeling.
In this talk, potential dependence patterns are investigated among multiple failure processes within and
among components in systems and probabilistic models are described to assess system reliability
performance. For the reliability modeling of complex systems, if one component in the system degrades or
fails prematurely, it is possible that other components will also degrade or fail prematurely given the shared
working environment, which means component failure times are dependent. Existing system reliability
models are extended to perform quantitative analyses for system reliability considering that the damages to
the two failure processes caused by shocks are dependent. Theresearch is organized into several scenarios,
i.e., dependent failure processes are considered in different ways. Stochastically dependent component
degradation processes are also studied, and extended gamma process models are used to model the
dependent degradation process. Based on these new reliability models, different maintenance policies,
including on-condition maintenance, are derived to provide cost effective maintenance plans.

Speaker Bio: Prof. David W. Coit is a Professor in the Department of Industrial & Systems Engineering at
Rutgers University, Piscataway, NJ, USA. His current teaching and research involves system reliability
modeling and optimization, and energy systems optimization. His research developing system reliability
models has been funded by the U.S. National Science Foundation (NSF), U.S. Army, U.S. Navy, industry,
and power utilities. He has been awarded several NSF grants, including a CAREER grant from NSF to
develop new reliability optimization algorithms considering uncertainty. He has over 100 published journal
papers and over 90 peer-reviewed conference papers. He has been the recipient of the P. K. McElroy award,
Alain O. Plait award and Willian A. J. Golomski award for best papers and tutorials at the Reliability and
Maintainability Symposium (RAMS). In addition to his work at Rutgers, he has been a visiting research
fellow at the University of Chinese Academy of Sciences (UCAS), Beijing, China, and a visiting professor at
KMUTT, Bangkok, Thailand. He also has over ten years of industrial experience working for [IT Research
Institute (IITRI), Rome NY. He received a BS degree in mechanical engineering from Cornell University, an
MBA from Rensselaer Polytechnic Institute, and MS and PhD in industrial engineering from the University of
Pittsburgh. He is an Associate Editor for IISE Transactions, Special Issue Editor for Reliability Engineering &
System Safety, and a Department Editor for Journal of Risk and Reliability, and he is a member of IIE and
INFORMS.
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B. Keynote Speech 2

Wednesday, August 22 / 09:40-10:20, YanXi Room|

Title: Fatigue Life Prediction and Reliability Assessment of Super
Alloy Weld for Green and High Efficiency Thermal Power Plant

Professor Dong Ho Bae

Sungkyunkwan University

Seoul, Korea

Abstract: The most currently, reducing environmental pollution is being raised important issue in thermal
power-plant system. The most effective methodology is improving efficient of steam turbine. To improve the
performance, increasing operating temperature of system above 700N is good way to solve. Then it is
necessary to develop suitable materials in this extreme condition. Among the materials developed so far,
Ni-based super alloys have been good candidates due to their excellent properties such as creep strength,
corrosion resistance, heat resistance, and oxidation resistance. However, in order to apply these Ni-based
alloys to the steam turbine, it is necessary to develop the welding technology for similar and dissimilar
materials, welding residual stress analysis, post-weld heat treatment technology and mechanical property
tests under real operating conditions. In low pressure and temperature stage of steam turbine, damages of
the rotors and blades are mainly caused by corrosion and corrosion fatigue. Therefore 12Cr steel is also
desirable replacement for its corrosion resistance property and in terms of economical prime cost.

In this presentation, following subjects will be introduced; 1. Dissimilar material welding technology between
super-Alloy 617 and 12Cr steel, 2. A numerical welding residual stress analysis method simulated actual
welding process, and 3. Corrosion fatigue life prediction and reliability assessment based on probability
distribution function.

Speaker Bio: Dr. Dong Ho Bae received Ph.D in Mechanical Engineering from Nihon University, Tokyo,

Japan. He is a senior professor at the School of Mechanical Engineering in Sungkyunkwan University, Korea.

His current interests include welding design, micro-joining & welding, environmental strength & fracture
mechanics, and life prediction & reliability assessment. He has published more than 100 papers those are
indexed in SCI. He served as a president of reliability division of the Korean Society of Mechanical
Engineers (KSME), general chairman of ICMR2011, 2015, and co-chairman of QR2MSE & ICMR 2013,
2017. He has received excellent paper and academic achievement awards from the KSME. He currently
serves as a committee member of Institute of Korean Industrial and Technology Assessment.
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C. Keynote Speech 3

Wednesday, August 22 / 10:40-11:20, YanXi Room|

Title: Optimization of Mission Abort Policies

Professor Gregory Levitin
Israel Electric Corporation Limited
Haifa, Israel

Abstract: At many instances it is important to keep a system from being destroyed or lost at a cost of not
completing its mission. Therefore, to enhance survivability of critical systems performing missions
associated with high risks (e.g., aircrafts and human space flight systems), continuation of the system
primary task can be aborted and a rescue procedure can be initiated. The ambient conditions during
performing the primary task and the rescue procedure can differ. For aborting a mission, some degradation
parameter should be observed that characterizes the current state of a system. For instance, this parameter
can be a number of elements failed during a mission in a standby system or a number external impacts
experienced by a system. The optimal abort policy (mission abort decision rule) should balance a tradeoff
either between the mission success probability and system survivability or between the expected monetary
losses associated with the uncompleted mission and with the system failure. In this talk analysis and
optimization of different optimal static and dynamic mission abort policies will be presented. The optimal
system loading during the primary mission and the rescue procedure will also be discussed.

Speaker Bio: Prof. Gregory Levitin is presently a senior expert at the Reliability Department of the Israel
Electric Corporation and distinguished visiting professor at University of Electronic Science and Technology
of China. His current interests are in system reliability and defense. In this field Prof. Levitin has published
more than 280 papers and four books. He is senior member of IEEE and chair of the ESRA Technical
Committee on System Reliability. From 2009 to 2016 he served as associate editor of IEEE Transactions on
Reliability, area coordinator of International Journal of Performability Engineering. Now he serves as editor
of Reliability Engineering & System Safety and member of editorial boards of Journal of Risk and Reliability
and Reliability and Quality Performance.

-13-
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D. Keynote Speech 4

Wednesday, August 22 / 11:20-12:00, YanXi Room|

Title: Scientific Publication and Researcher Productivity

Professor W. Eric Wong
The University of Texas at Dallas
Texas, USA

Abstract: In this talk, | will share information collected from the IEEE Panels of Editors. | will also discuss
how the productivity of a researcher may be measured using different publication metrics.

Speaker Bio: Wong received his M.S. and Ph.D. in Computer Science from Purdue. He is a Full Professor,
the Director of International Outreach, and the Founding Director of Advanced Research Center on Software
Testing and Quality Assurance in Computer Science at the University of Texas at Dallas (UTD). He also has
an appointment as a guest researcher at NIST (National Institute of Standards and Technology), an agency
of the U.S. Department of Commerce. Prior to joining UTD, he was with Telcordia Technologies (formerly
Bellcore) as a senior research scientist and the project manager in charge of Dependable Telecom Software
Development.

Dr. Wong is the IEEE Reliability Society Engineer of the Year for 2014. His research focuses on helping
practitioners improve software quality while reducing production cost. In particular, he is working on software
testing, debugging, risk analysis/metrics, safety, and reliability. He has extensive experience developing
real-life industry applications from his research results. He has received research funding from multiple
organizations, such as NSF, NASA, NIST, Avaya, IBM, Texas Instruments, Lockheed Martin, Raytheon, HP,
NEC (Japan), and Hyundai Motor Company. He has published more than 170 papers and co-edited two
books.

Dr. Wong is currently serving as the Vice President for Publications of the IEEE Reliability Society and is the
Founding Steering Committee Chair of the IEEE International Conference on Software Security and
Reliability (SERE).In 2015, the SERE conference and the QSIC conference (International Conference on
Quality Software) merged into one large conference, QRS, with Q representingQuality, R forReliability, and
S forSecurity.He has served as special issue guest editor for IEEE TR, JSS, SPE, IST, SQJ, IJSEKE, etc.
He is on the editorial board of both IEEE Transactions on Reliability and the Journal of Systems and
Software.
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E. Keynote Speech 5

Thursday, August 23/ 08:30-09:10, YanXi Room|

Title: Fatigue Reliability Assessment of Structural and Mechanical
Components

Professor Carlos Guedes Soares

University of Lisbon

Lisbon, Portugal

Abstract: Fatigue crack growth can be expected in metal components of structures and mechanical
equipment, in particular from stress concentrations and fabrication defects, leading to degraded
performance or even to failure. The presentation deals with the most common methods to predict crack
initiation and crack propagation and their specific requirements and limitations. As fatigue depends on many
factors, it is necessary to identify the ones influencing most the fatigue life and to assess their influence and
uncertainty. Probabilistic models are used to characterize the dependency of fatigue life in various uncertain
parameters. A brief introduction is presented of approaches adopted to determine structural reliability and
then how they are applied to the specific problem of fatigue failure. Different methods of reliability
assessment are applied to the different methods to asses fatigue life, leading to a diversity of approaches.

Speaker Bio: Prof. Carlos Guedes Soares is a Distinguished Professor of the Engineering Faculty (Instituto
Superior Tecnico) of the University of Lisbon and the Head of the Centre for Marine Technology and Ocean
Engineering (CENTEC), which is a research center of the University of Lisbon that is recognized and funded
by the Portuguese Foundation for Science and Technology.

He received the Master and Ocean Engineer degrees from the Massachusetts Institute of Technology, USA
in 1976, the Ph.D. degree from the Norwegian Institute of Technology, of the University of Trondheim, in
1984, and the Doctor of Science degree from the Technical University of Lisbon, Portugal, in 1991.

He has supervised more than 45 PhD students and has co-authored more than 600 journal papers and
several more in Conferences. He has a Web of Science h index of 47 and more than 10,000 citations.

He is a Founding Member and has been General Secretary and Chairman of the European Safety and
Reliability Association (ESRA). He has been coordinating the Symposium on Structures, Safety and
Reliability of the Ocean, Offshore and Arctic Engineering (OMAE) Conference since 1989 and has been
Editor (now Editor-in-Chief) of the Reliability Engineering and System Safety Journal since 1992.

-15-
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F. Keynote Speech 6

Thursday, August 23/ 09:10-09:50, YanXi Room|

Title: Redundancy and Maintenance Optimization Problems in
Modularized Systems

Professor Won Young Yun

Pusan National University

Busan, Korea

Abstract: This talk considers modularized systems with tree structures and introduce two optimization
problems related to system reliability and maintenance. The modularized system has a hierarchical structure
in design phase and has several modules. Each module also consists of some components and lower-level
modules.

As the first optimization problem, it is assumed that the basic modular structure (tree structure) is given and
we would like to improve the system reliability by adding redundant units of modules and components.
Existing papers in redundancy optimization problems of modularized systems which propose various
optimization models and use different algorithms are summarized. Three different mathematical models are
studied: Multi-level redundancy allocation (MRAP), multiple multi-level redundancy allocation, and
availability-based MRAP models. Many meta-heuristics have been applied to find optimal solutions in the
several optimization problems. We summarized key idea of meta-heuristics applied to the existing MARP
problems. An integrated optimization problem of MRAP and preventive maintenance are studied.

As the second optimization problem, an optimization problem is studied after the redundancy optimization
phase, in which maintenance units (line replaceable units: LRU) in modularized systems are determined.
When some components fail, then the system fails and we should maintain correctively the system. We can
replace the failed components or the module with the failed components. We want to determine the
maintenance units (LRU) in the modularized system with hierarchical structure. The system availability and
total maintenance cost are used as optimization criteria. A genetic algorithm is proposed to find the optimal
solutions. Numerical examples are also studied.

Finally, we propose an integrated optimization problem in modularized systems for further study.

Speaker Bio: Prof. Won Young Yun is a Professor in Department of Industrial Engineering, Pusan National
University, Korea. He received his B.S. degree in Industrial Engineering from Seoul National University,
Korea, in 1982 and his M.S. and Ph. D. degrees in Industrial Engineering from KAIST, Korea, in 1984 and
1988, respectively. His research interest includes maintenance optimization of complex systems,
spare-parts problems and simulation applications in reliability and maintenance. He has published his
papers in international journals of reliability and operations research, for example, IEEE Transactions on
Reliability, Reliability and System Safety, IIE Transactions, International Journal of Production Economics,
etc.
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G. Keynote Speech 7

Thursday, August 23/ 10:10-10:50, YanXi Room|

Title: Tracing the Unreliability Contributions and Recognizing Weak
Parts of Complex Systems

Professor Kaigui Xie

Chongging University

Chongging, China

Abstract: In many situations, a utility would like to know how much each component in a system contributes
to the unreliability consequences. Weak parts analysis of a system is a key part of the system reliability
guantification process. It enables the weakest areas of a system to be recognized and proposes the
remedial measures for improving the system reliability. This presentation presents a novel idea for
recognizing weak parts using the unreliability-tracing technique. It proposes the unreliability-tracing
principles, the model for tracing the reliability of complex systems. In addition, unreliability- tracing- sharing-
factor (UTSF) for system unreliability is derived to easily recognize the major- unreliability- contributions
(MUCs) of a system. The proposed method was tested by using general complex systems and electric
power systems. The results show that the developed technique can be extensively applied to complex
systems for unreliability-tracing and recognizing the MUCs.

Speaker Bio: Prof. Kaigui Xie was born in 1972 in Sichuan, P.R. China. He received the Ph.D. degree in
Power System and Its Automation at Chongging University, Chongqging, China, in 2001. Currently, he is a full
professor in the School of Electrical Engineering, Chongqing University, China. His main research interests
focus on the areas of power system reliability, planning and analysis. He is the team leader of more than 80
academic projects, including six projects under the National Natural Science Foundation of China, and three
projects under the National key Research and Development Program of China. He is awarded the title of
National Science Fund for Outstanding Young Scholar, an IET fellow and an IEEE senior member; the chair
of International Technical Advisory Committee of the 13th IEEE-PMAPS 2016; editor of the IEEE
Transactions on Power Systems, associate editor of IET Proceedings-Generation, Transmission and
Distribution, and a member of editorial boards of EPCS (Electric Power Components and Systems) and
MPCE (Modern Power System and Clean Energy) journals. He is the author and coauthor of over 200
academic papers and six books.
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O
Thursday, August 23/ 10:50-11:30, YanXi Room| i
5
Title: Reliability Modelling for Electricity Transmission Networks tu
. . @]
Using Maintenance Records E
Professor Loon Ching TANG v
National University of Singapore
Singapore
Abstract: In this talk, besides providing an outline of what constitutes a good research paper, we shall share
some personal perspectives rel atte-papor ¢ apfppiapeoe 0y ctand

Aapplicationd vs fimethodol ogical 0.

Speaker Bio: Prof. Loon Ching TANG is currently the Director of Temasek Defence Systems Institute and a
full professor of Department of Industrial Systems Engineering & Management at the National University of
Singapore. He obtained his Ph.D. degree from Cornell University in the field of Operations Research in 1992
and has published extensively in areas related to quality, reliability and operations research. He has been
presented with a number of best paper awards including the IIE Transactions 2010 Best Application Paper
Award and 2012 R.A. Evans/P. K. McElroy Award for the best paper at Annual RAMS. Prof Tang is the main
author of the award-winning book: Six Sigma: Advanced Tools for Black Belts and Master Black Belts.
Besides being active in the forefront of academic research, in the last 25 years, Prof Tang has served as
consultant for many organizations, such as the Ministry of Home Affair, Singapore Power, Republic of
Singapore Air Force, Seagate, HP, Phillips, etc, on a wide range of projects aiming at improving
organizational and operations efficiency; especially through better management of engineering assets. He is
currently a fellow of ISEAM, the Editor of Quality & Reliability Engineering International and an editorial
review board member of the flagship journal of ASQ, Journal of Quality Technology (since 2006). He has
served as the Region VP (Asia) of IIE (2013-16) and a member of the advisory board of the Singapore
Innovation and Productivity Institute.
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V. Program Information

A. Conference Topics

VI

Vi

VIiI

Xl

Xl

X1

Reliability Modeling and Risk Analysis

Robust, Reliability-Based, and Lifecycle Design

Maintenance and Warranty Management

Failure Physics, Material Science, Data Analysis, and Reliability Testing

Reliability, Maintainability, and Supportability

Fault Diagnosis, Prognosis, Condition Monitoring and PHM

System Analysis, Simulation and Optimization

Special Session on "Warranty and Maintenance Policy"

Special Session on "System Reliability Modeling and Maintenance"

Special Session on "Proposal for a Complex System Modeling and Evaluation Method"
Special Session on "Optimal Maintenance Modeling"

Special Session on "Evaluation Methods for the Information & Communication
Technology"

Special Session on "Quality Planning and Measurements, Quality in Education™
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Center for System Reliability and Safety
University of Electronic Science and Technology of China

QINGDAO, SHANDONG, CHINA

AUGUST, 21-24, 2018

Time Date August 21 August 22 August 23 August 24
(Tuesday) (Wednesday) (Thursday) (Friday)
Registration
Registration Registration
Opening Ceremony
Keynote Speech 1 Keynote Speech 5
Oral Session E
08:00-12:00 Keynote Speech 2 Keynote Speech 6
Tea Break Tea Break Tea Break
Registration Keynote Speech 3 Keynote Speech 7
Oral Session F
Keynote Speech 4 Keynote Speech 8
12:00-13:30 Lunch Lunch Lunch
Oral Session A Oral Session C
13:30-18:00 Tea Break Tea Break

Oral Session B

Oral Session D

18:00-

Dinner

Dinner

Banquet
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C. Detailed Timetable

August 22 [Wednesday] 08:00-12:00

(=) R i

Conterto s RNy and By AUGUST, 21-24, 2018

Room Name .
YanXi Room
Time
08:00-08:40 Registration
08:40-09:00 Opening Ceremony
Chair:
) ) Keynote Speech 1:
Prof. Hisashi Yamamoto brof. David W. Coit. Rut Uni "
rof. David W. Coit, Rutgers Universi
09:00-09:40 Tokyo Metropolitan o . 9 o Y ,
University Advanced Reliability Modeling and Optimization for
Systems of Degrading Components
Japan
Chair: Keynote Speech 2:
Prof. Yi-Kuei Lin Prof. Dong Ho Bae, Sungkyunkwan University
09:40-10:20 National Taiwan University of Fatigue Life Prediction and Reliability Assessment of
Science and Technology Super Alloy Weld for Green and High Efficiency Thermal
Taiwan, Republic of China Power Plant
10:20-10:40 Tea Break
Chair:
Prof. Lirong Cui Keynote Speech 3:
10:40-11:20 Beijing Institute of Prof. Gregory Levitin, Israel Electric Corporation Limited
Technology Optimization of Mission Abort Policies
China
Chair:
Keynote Speech 4:
Prof. Suk Joo Bae ) . .
11:20-12:00 o Prof. W. Eric Wong, the University of Texas at Dallas
Hanyang University o o o
Scientific Publication and Researcher Productivity
Korea
12:00-13:30 Lunch
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August 22 [Wednesday] 13:30-15:50
Room Name
Time 102 C;On;(;rence DongHai Room HuangHai Room NanHai Room
Special Session on Special Session on
Reliability Modeling Proposal for a "System Reliability | SYSem Analysis,
. . . Complex System . Simulation and
Conference Topic and Risk Analysis . Modeling and S
0 Modgllng and Maintenance" Optimization
Evaluation Method" (VI
(1X)
)

13:30-13:50 APARM&QR2MSE2018 | APARM&QR2MSE2018- | APARM&QR2MSE2018- | APARM&QR2MSE2018-

' ' -0001-0068 0001-0047 0001-0264 0007-0160
13:50-14:10 APARM&QR2MSE2018 | APARM&QR2MSE2018- | APARM&QR2MSE2018- | APARM&QR2MSE2018-

-0001-0007 0003-0048 0003-0246 0007-0218
14:10-14:30 APARM&QR2MSE2018 | APARM&QR2MSE2018- | APARM&QR2MSE2018- | APARM&QR2MSE2018-

Oral -0001-0097 0001-0049 0005-0266 0007-0188

Session A

14:30-14:50 APARM&QR2MSE2018 | APARM&QR2MSE2018- | APARM&QR2MSE2018- | APARM&QR2MSE2018-

-0001-0112 0007-0050 0007-0267 0007-0270
14:50-15:10 APARM&QR2MSE2018 | APARM&QR2MSE2018- | APARM&QR2MSE2018- | APARM&QR2MSE2018-

' ' -0001-0004 0004-0051 0007-0268 0007-0281
APARM&QR2MSE2018 APARM&QR2MSE2018-

15:10-15:30 Q N
-0001-0203 0007-0276
15:30-15:50 Tea Break

-22-




APARM 2018 QINGDAO, SHANDONG, CHINA

& QR2MSE 2018 AUGUST, 21-24, 2018

C rnter for S\slem Rellabllm and 5afet\

(=) R it

August 22 [Wednesday] 15:50-17:50
. Room Name
Time 102 Cé)onczcregence DongHai Room HuangHai Room NanHai Room
Robust, SI.PeC|gI Sessmrj on Reliability, Fallu.re Physms,
o Quality Planning LT Material Science,
. Reliability-Based, Maintainability, and .
Conference Topic and Lifecvcle Desian and Measurements, Supportabilit Data Analysis, and
2/”) 9 Quality in Education” pp(V) y Reliability Testing
(X1 (IV)
15:50-16:10 APARM&QR2MSE2018- | APARM&QR2MSE2018- | APARM&QR2MSE2018- | APARM&QR2MSE2018-
' ' 0002-0100 0001-0236 0005-0148 0004-0110
16:10-16:30 APARM&QR2MSE2018- | APARM&QR2MSE2018- | APARM&QR2MSE2018- | APARM&QR2MSE2018-
' ' 0002-0091 0001-0237 0005-0682 0004-0183
16:30-16:50 APARM&QR2MSE2018- | APARM&QR2MSE2018- | APARM&QR2MSE2018- | APARM&QR2MSE2018-
Oral ' ' 0002-0103 0007-0238 0005-0208 0004-0102
Session B
16:50-17-10 APARM&QR2MSE2018- | APARM&QR2MSE2018- | APARM&QR2MSE2018- | APARM&QR2MSE2018-
' ' 0002-0150 0004-0239 0005-0127 0004-0228
17:10-17:30 APARM&QR2MSE2018- | APARM&QR2MSE2018- | APARM&QR2MSE2018- | APARM&QR2MSE2018-
' ' 0002-0111 0001-0240 0005-0169 0004-0606
APARM&QR2MSE2018- APARM&QR2MSE2018- | APARM&QR2MSE2018-
17:30-17:50
0002-0151 0005-0258 0004-0558
18:00 Dinner

-23-




APARM 2018

& QR2MSE 2018

QINGDAO, SHANDONG, CHINA

(=) R i

Center for System Reliability and Safety
University of Electronic Science and Technology of China

AUGUST, 21-24, 2018

August 23 [Thursday] 08:00-12:00
Room Name .
YanXi Room
Time
08:00-08:30 Registration
Chair: Keynote Speech 5:
Prof. Ming J. Zuo i i i
08:30-09:10 . . g Prof. Carlos Guedes Soares, University of Lisbon
University of Alberta Fatigue Reliability Assessment of Structural and
Canada Mechanical Components
Chair: Keynote Speech 6:
Prof. Zdenek Vintr i i i
09:10-09:50 . . Prof Won Young Yun, Pusan National University
University of Defence Redundancy and Maintenance Optimization Problems in
Czech Republic Modularized Systems
9:50-10:10 Tea Break
Chair: Keynote Speech 7:
Prof. Jae-Hak Lim iqui Xi i i i
10:10-10:50 . ) . Prof. Kaigui Xie, Chongqing University
Hanbat National University |  Tracing the Unreliability Contributions and Recognizing
Korea Weak Parts of Complex Systems
Chair:
Prof. Terry Lin Keynote Speech 8:
10:50-11:30 Qingdao Technology Prof. Loon Ching TANG, National University of Singapore
University Some Personal Perspectives on Publishing Quality Papers
China
12:00-13:30 Lunch
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August 23 [Thursday]

OR

13:30-15:50

HimEhtaatan

( rnter for S\slem Rellabllm and 5afet\

QINGDAO, SHANDONG, CHINA

AUGUST, 21-24, 2018

. Room Name
Time

102 Conference
Room

DongHai Room

HuangHai Room

NanHai Room

Maintenance and

Special Session on

Special Session on

Reliability,

. Warranty thlmal "Warranty and Maintainability, and
Conference Topic Maintenance . o s
Management - Maintenance Policy Supportability
() Modeling (VIIl) V)
(Xn

13:30-13:50 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-

' ' -0003-0175 -0003- 0052 -0004-0231 0005-0029
13:50-1410 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-

' ' -0003-0166 -0001-0053 -0005-0232 0005-0149
14:10-14:30 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-

Oral ' ' -0003-0191 -0003-0054 -0007-0233 0005-0634

Session C

14:30-14:50 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-

' ’ -0003-0180 -0003-0055 -0003-0234 0005-0629
1450-15:10 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-

' ' -0003-0021 -0001-0057 -0003-0235 0005-0162
APARM&QR2MSE2018 APARM&QR2MSE2018-

15:10-15:30
-0003-0015 0005-0275
15:30-15:50 Tea Break
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August 23 [Thursday] 15:50-17:50
) Room Name
Time 102 C;Onof;rence DongHai Room HuangHai Room NanHai Room
Special Session on
Reliability Modeling Evaluation Met.hods Fault I.D|agn05|ls., Sygtem Analy5|s,
Conference Topic and Risk Analvsis for the Information & | Prognosis, Condition Simulation and
P 0 Y Communication Monitoring and PHM Optimization
Technology” (VI (Vi
(XI1)

15:50-16:10 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-

' ' -0001-0207 -0007-0058 -0006-0190 0007-0155
16:10-16:30 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-

' ' -0001-0526 -0001-0059 -0006-0210 0007-0165
16:30-16:50 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-

Oral ' ' -0001-0529 -0001-0060 -0006-0241 0007-0163
Session D 16:50.17.10 | APARMEQREMSE2018 | APARMEQRZMSEZ018 | APARMEQREMSEZ01 | APARM&QR2MSE2018-

' ' -0001-0093 -0004-0061 -0006-0152 0007-0157
17:10.17:30 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-

' ' -0001-0547 -0004-0062 -0006-0563 0007-0194
APARM&QR2MSE2018 APARM&QR2MSE2018 | APARM&QR2MSE2018-

17:30-17:50
-0001-0030 -0006-0045 0007-0076
18:00 Banquet
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August 24 [Friday] 08:20-10:20
i Room Name
Time 102 C;On;(;rence DongHai Room HuangHai Room NanHai Room
Fallure Physms, Reliability, System Analysis, System Analysis,
Material Science, L ; . ; .
. . Maintainability, and Simulation and Simulation and
Conference Topic Data Analysis, and ” o P
o . Supportability Optimization Optimization
Reliability Testing
v) Vi) (VI
(V)
08:20-08:40 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-
' ' -0004-0080 -0005-0016 -0007-0181 0007-0221
08:40-09:00 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-
' ' -0004-0204 -0005-0592 -0007-0101 0007-0209
Oral APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-
Session E | 09:00-09:20
-0004-0133 -0005-0172 -0007-0046 0007-0109
09:20-09:40 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-
' ' -0004-0211 -0005-0146 -0007-0259 0007-0222
09:40-10:00 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-
' ' -0004-0189 -0005-0114 -0007-0227 0007-0003
10:00-10:20 Tea Break
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August 24 [Friday] 10:20-12:00
) Room Name
Time 102 C;Onof;rence DongHai Room HuangHai Room NanHai Room
Failure Physics, S .
Material Science, . Rgllab!l!ty, Sy.stem AnaIyS|s, Reliability Modeling
. ) Maintainability, and Simulation and . .
Conference Topic Data Analysis, and 2 S and Risk Analysis
T - Supportability Optimization
Reliability Testing V) (VN )
(v)
10:20-10-40 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-
' ' -0004-0023 -0005-0243 -0007-0184 0001-0031
10:40-11-00 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-
-0004-0017 -0005-0230 -0007-0245 0001-0159
Oral 11:00-11-20 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-
Session F -0004-0378 -0005-0344 -0007-0105 0001-0035
11:20-11-40 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-
' ' -0004-0315 -0005-0432 -0007-0448 0001-0153
11:40-12:00 APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018 | APARM&QR2MSE2018-
-0002-0098 -0005-0485 -0007-0490 0001-0202
12:00 Lunch
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VI. Technical Program
August 22 [Wednesday] Oral Session A In 102 Conference Room

13:30-15:30 Reliability Modeling and Risk Analysis (1)
Moderators: Prof. Zdenek Vintr, University of Defence, Czech Republic
Prof. Xu-Feng Zhao, Nanjing University of Aeronautics and Astronautics, China

13:30-13:50 APARM & QR2MSE2018-0001-0068 RAMI Analysis for EAST and ITER Procurement Package Research
Progress and Status in China/ Shi-Jun Qin (Chinese Academy of Sciences, China), Kun Lu, Da-Mao Yao,
Yun-Tao Song

In this paper, the RAMI (Reliability, Availability, Maintainability, and Inspectability) analysis for EAST (Experimental
Advanced Superconducting Tokamak) and ITER (International Thermonuclear Experimental Reactor)
procurement package research progress and status in China is introduced.

13:50-14:10 APARM & QR2MSE2018-0001-0007 A Human Reliability Analysis Method for Offshore Operation/ Yan-Fu
Wang (China University of Petroleum, China), Biao Li, Pei-Na Yan, Jiu-Qiang Sang

In this paper, a quantitative analysis method is proposed based on cognitive reliability and error analysis method is
introduced to ensure the accuracy of human reliability analysis for offshore operation.

14:10-14:30 APARM & QR2MSE2018-0001-0097 Time-variant Reliability Assessment with Generalized Subset
Simulation/ Hong-Shuang Li (Nanjing University of Aeronautics and Astronautics, China), Xiao-Ping Du,
Tao Wang, Miao Liu

In this paper, a new method is proposed for time-variant reliability assessment with both random variables.

14:30-14:50 APARM & QR2MSE2018-0001-0112 Reliability Analysis of Safety Critical System with Fail-dangerous and
Fail-safe Modes Based on Signature/ Xu-Jie Jia (Minzu University of China, China), Rui-Hong Ma,
Xue-Ying Song, Hui Yang, Fangi Xu

In this paper, to give out definitions and algorithms of fail-dangerous(FD) signature and fail-safe(FS) signature

mathematics models is developed.

14:50-15:10 APARM & QR2MSE2018-0001-0004 Application of PAA in EPR Nuclear Power Units/ Wen Chen (Suzhou
Nuclear Power Research Institute, China), Zhi-Wu Wang, Chen Qing, Shi-Jun Chen, Jie-Fei Chen, Yu
Chen, Hong Jiang, Tao Zhang

In this paper, units for the third generation nuclear power, application of VVP and ARE system in EPR units is studied

based on PAA (Probabilistic Availability Assessment) method.
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15:10-15:30 APARM & QR2MSE2018-0001-0203 Risk Identification and Management of Logistics and Supply Chain
Based on System Dynamics/ Jian-Hua Yang (University of Science & Technology Beijing, China), Long

Guo, Qiong Liu

In this paper, a supply chain risk system model is introduced.

15:30-15:50 Tea Break
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August 22 [Wednesday] Oral Session A In DongHai Room

13:30-15:30 Special Session on "Proposal for a Complex System Modeling and Evaluation Method" (X)

Moderators: Prof. Tomoaki Akiba, Chiba Institute of Technology, Japan
Prof. Yoshinobu Tamura, Tokyo City University, Japan

13:30-13:50 APARM & QR2MSE2018-0001-0047 The Increasing Failure Rate Property of Connected-
(1,2)-or-(2,1)-out-of-(m,n):F Lattice Systemsi The Cases of m = 2, 3, 4 -/ Taishin Nakamura (Tokyo
Metropolitan University, Japan), Hisashi Yamamoto, Xiao Xiao, Tomoaki Akiba

In this paper, the IFR property of the connected-(1,2)-or-(2,1)-out-of-(m,n):F lattice system is discussed.

13:50-14:10 APARM & QR2MSE2018-0003-0048 Maintenance Policy for Consecutive-2-out-of-n:G System/ Lei Zhou
(Tokyo Metropolitan University, Japan), Taishin Nakamura, Xiao Xiao, Hisashi Yamamoto

In this paper, the authors proposed maintenance models for consecutive-2-out-of-n:G system.

14:10-14:30 APARM & QR2MSE2018-0001-0049 Software Reliability Assessment Using Cox Regression Considering
Software Metrics/ Hiroki Inokuchi, Xiao Xiao, Hisashi Yamamoto (Tokyo Metropolitan University, Japan)

In this paper, a new CBTP-based software reliability model considering software metrics by using Cox regression is
proposed.

14:30-14:50 APARM & QR2MSE2018-0007-0050 Search Reduction by Standard Tree for Optimal Paths in
Multi-Objective Network/ Nastumi Takahashi (Aoyama Gakuin University, Japan), Tomoaki Akiba, Hisashi
Yamamoto, Shao-Chin Sung, Xiao Xiao

In this paper, an experiment is conducted to compare computing times of different algorithms.

14:50-15:10 APARM & QR2MSE2018-0004-0051 Improvement Ideas of the Reliability Calculation Algorithm for the

3-Dimensional consecutive-k System/ Tomoaki Akiba (Chiba Institute of Technology, Japan)

In this paper, efficient algorithm for a kind of 3-dimensional version of linear consecutive-k-out-of-n: F system is
proposed.

15:30-15:50 Tea Break
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August 22 [Wednesday] Oral Session A In HuangHai Room

13:30-15:30 Special Session on "System Reliability Modeling and Maintenance" (IX)

Moderators: Prof. Lu Jin, University of Electro-Communications, Japan
Prof. Qingpei Hu, Chinese Academy of Sciences, China

13:30-13:50 APARM & QR2MSE2018-0001-0264 Accelerated Degradation Testing Modelling and Analysis with
Recovery Capability Considered/ Cheng-Jie Wang (Chinese Academy of Sciences, China), Qing-Pei Hu,
Dan Yu, Jian Liu

In this paper, the impact of data under two different data collection methods for lifetime inference in the degradation
analyses is discussed.

13:50-14:10 APARM & QR2MSE2018-0003-0246 A Preventive Maintenance Model Subject to Sequential Inspection

for a Three-Stage Failure Process/ Xiao-Xiao Cao, Chao Guo, Hua-Sheng Xiong (Tsinghua University,

China), Duo Li, Xiao-Jin Huang

In this paper, a PM model is proposed for a three-stage failure process.

14:10-14:30 APARM & QR2MSE2018-0005-0266 Statistical Inference for M_t/G/S Queueing Systems Under
Incomplete Data with Application on Software Reliability/ Dong-Min Li, Qing-Pei Hu (Chinese Academy of
Sciences, China), Dan Yu

In this paper, the statistical inference on the cumulative number of arrivals and departures of M/G/S queueing system
given interval censored data is studied.

14:30-14:50 APARM & QR2MSE2018-0007-0267 Integrated Inspection Policies for Systems with Increasing Failure
Rates/ Lu Jin (University of Electro-Communications, Japan), Watalu Yamamoto

In this paper, an integrated inspection policy by implementing IPIs between Pls is proposed.

14:50-15:10 APARM & QR2MSE2018-0007-0268 A Likelihood Inference on Superimposed Renewal Processes/
Watalu Yamamoto (University of Electro-Communications, Japan)

This paper discusses a likelihood based method which proposed that all renewal processes under a superimposed
process are homogeneous. The arguments used in the method and the extension to heterogeneous
cases have been studied.

15:30-15:50 Tea Break
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August 22 [Wednesday] Oral Session A In NanHai Room

13:30-15:30 System Analysis, Simulation and Optimization (VII)
Moderators: Prof. R. Jiang, Changsha University of Science and Technology, China
Prof. Yin-Cai Tang, East China Normal University, China

13:30-13:50 APARM & QR2MSE2018-0007-0160 Defending a Parallel System with Redundancy, Protection, False
Targets and Intelligence/ Hui Xiao (Southwestern University of Finance and Economics, China), Rui Peng

In this paper, redundant components and determine the optimal maintenance policy is proposed to improve the
reliability of the system.

13:50-14:10 APARM & QR2MSE2018-0007-0218 Uncertainty-based Multidisciplinary Design Optimization Theory and
Application in Space Engineering/ Wen Yao (National University of Defense Technology, China)

In this paper, the uncertainty-based multidisciplinary design optimization (UMDO) theory are introduced. Some case
studies are presented to illustrate the efficacy of UMDO, followed by conclusions and future research
prospects.

14:10-14:30 APARM & QR2MSE2018-0007-0188 Recognition Method of Equipment State with the FLDA Based
Mahalanobis-Taguchi System/ Ning Wang (Ch an g 6 an WOhihay, EnuszZhang, Jiao Zhao, Da-Wei
Hu

In this paper, the limitation of using MD as the measurement scale in the traditional model is discussed.

14:30-14:50 APARM & QR2MSE2018-0007-0270 An Efficient Epistemic Uncertainty Analysis Method Using Evidence
Theory/ Zhe Zhang (Hunan University, China), Chao Jiang

In this paper, based on a probabilistic and continuous representation of the epistemic uncertainty presented in evidence
variables, an efficient epistemic uncertainty analysis method using evidence theory is proposed.

14:5015:10 APARM & QR2MSE2018-0007-0281 An Improvement of Time-Frequency Analysis for Nonstationary
Signals Using Gaussian Particle Filtering/ Jin-Peng Xing, Tian-Ran Lin (Qingdao University of
Technology, China)

In this paper, an improvement technique for time-frequency analysis based on a combined Gaussian Particle Filtering
(GPF) and Synchroextracting Transform (SET) is presented.
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15:10-15:30 APARM & QR2MSE2018-0007-0276 An Optimized Automatic Classification Method of Bearing Faults
Based on Convolution Neural Network/ Qi Wang, Yu-Qi Lu, Jin-Hua Mi (University of Electronic Science
and Technology of China, China), Yu-Hua Cheng, Li-Bing Bai, Kai Chen

In this paper, an optimized automatic fault classification method for rolling bearing based on two dimensional grayscale
map and convolution neural network with simplified structure is proposed.

15:30-15:50 Tea Break
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August 22 [Wednesday] Oral Session B In 102 Conference Room

15:50-17:50 Robust, Reliability-Based, and Lifecycle Design (II)
Moderators: Prof. Tian-Ran Lin, Qingdao University of Technology, China
Prof. Xue-Rong Ye, Harbin Institute of Technology, China

15:50-16:10 APARM & QR2MSE2018-0002-0100 Probabilistic Fatigue Life Prediction Based on Weakest-Link Method
Concerning Size Effect/ Xi Liu (Beihang University, China), Dian-Yin Hu, Rong-Qiao Wang

In this paper, weakest-link method based on SWT model parameters is established to achieve accurate prediction of
the test results.

16:10-16:30 APARM & QR2MSE2018-0002-0091 Review of Aeroelastic Design Optimization of Flight Vehicles
Considering Uncertainty/ Xing-Zhi Hu (China Aerodynamics Research and Development Center, China),
Zhu Zhou, Xiao-Qian Chen, Geoffrey Parks, Jiang-Tao Huang

In this paper, aeroelastic uncertainty-based design optimization (UBDO) of flight vehicles that are uncertainty
description, dimension reduction, aeroelastic uncertainty analysis, and optimization design are reviewed.

16:30-16:50 APARM & QR2MSE2018-0002-0103 Optimization Design of the Key Structural Parameters of an

Aggregate Drying Pulverized Coal Burner/ Hai-Ying Cheng (Inner Mongolia University of Technology,
China), Fu-Dong Wei, Ya-Zhou Peng, Zhi-Yong Hu

In this paper, key structural parameters of an aggregate drying pulverized coal burner is determined by optimization
design method.

16:50-17:10 APARM & QR2MSE2018-0002-0150 Life Analysis of Main Shaft Bearing of Fan Generator Based on Grey
Markov Column/ Han Zhang (Inner Mongolia University of Technology, China), Jian-Xin Wu, Yi-Qiang Qiu,
Qiang Chen

In this paper, a state estimation and residual life prediction method of fan spindle bearing based on Grey Markov chain
is proposed.

17:10-17:30 APARM & QR2MSE2018-0002-0111 Kinematic Response of Industrial Robot with Uncertain-But-Bounded
Parameters Using Interval Analysis Method/ Jin-Hui Wu (HeBei University of Technology, China), Xu Han,
You-Rui Tao, Ning-Rui Li

In this paper, an interval analysis method for the kinematic response of the industrial robot with uncertain-but-bounded
parameters is presented.
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17:30-17:50 APARM & QR2MSE2018-0002-0151 A Risk-Averse Two-Stage Stochastic Programming Approach for

System Design Under Uncertain Usage Environment/ Xiao-Qiang Bei (University of Chinese Academy of

Sciences, China), Xiao-Yan Zhu, David W. Coit

In this paper, a risk averse two-stage stochastic programming model is proposed to design the series-parallel system.

18:00 Dinner
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August 22 [Wednesday] Oral Session B In DongHai Room

15:50-17:50 Special Session on "Quality Planning and Measurements, Quality in Education” (XIII)
Moderators: Prof. Yi-Kuei Lin, National Taiwan University of Science and Technology, Taiwan, Republic of China

Prof. Ping-Chen Chang, National Quemoy University, Taiwan, Republic of China

15:50-16:10 APARM & QR2MSE2018-0001-0236 Electroencephalography and Hypnogram in Reliable Ergonomics
Applications/ Shin-Guang Chen (Tungnan University, Taiwan, Republic of China)

In this paper, virtual reality augmented reality and mixed reality (mr) reliable applications under brain computer
interfaces (BCI) with electroencephalography (EEG) and hypnogram are studied.

16:10-16:30 APARM & QR2MSE2018-0001-0237 Quantifying Reliability with Time Attribute in a Stochastic Flow
Network Based on the Weibull distribution/ Ping-Chen Chang (National Quemoy University, Taiwan,
Republic of China), Cheng-Fu Huang, Yi-Kuei Lin

In this paper, Weibull distribution was used to quantify time attribute in a stochastic flow network and an algorithm is
proposed to generate minimal component vectors to satisfy demand and time constrain.

16:30-16:50 APARM & QR2MSE2018-0007-0238 Combined Double Sampling and Variable Sampling Interval EWMA

Control Chart/ Dja-Shin Wang (TransWorld University, Taiwan, Republic of China), Tong-Yuan Koo

In this paper, an exponentially weighted moving average (EWMA) control chart using variable sampling intervals with
double sampling control scheme is developed.

16:50-17:10 APARM & QR2MSE2018-0004-0239 Comparing Individual and Group Preventive Maintenance Policies
for Two Leased Devices Using Failure Rate Reduction/ Chia-Wen Chang (National Taiwan University of
Science and Technology, Taiwan, Republic of China), Kuan-Han Chen, Ming-Xia Huang, Ruey-Huei Yeh

In this paper, the individual and group preventive maintenance methods (IPM and GPM) policies for two leased devices
are compared.

17:10-17:30 APARM & QR2MSE2018-0001-0240 A Novel Decision-Making Method of Testing Process Quality with
Imprecise Data Based on One-Sided Six Sigma Quality Indices/ Kuen-Suan Chen, Ching-Hsin Wang,
Tsang-Chuan Chang (Metal Industries Research and Development Centre, Taiwan, Republic of China),
Joshua Ignatius

In this paper, a set of confidence intervals for estimation of one-sided Six Sigma quality indices was presented by
adopting Buckl eybés approach, a ngiled&Six Signma zualityhingipes forh
making reliable decisions is developed.

18:00 Dinner
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August 22 [Wednesday] Oral Session B In HuangHai Room

15:50-17:50 Reliability, Maintainability, and Supportability (V)
Moderators: Prof. Tieling Zhang, University of Wollongong, Australia

Prof. Hui Xiao, Southwestern University of Finance and Economics, China

15:50-16:10: APARM & QR2MSE2018-0005-0148 Reliability Assessment of Critical Infrastructure Elements Based on
Mathematical Modelling Using Specific Forms of State Space Models/ David Valis, Zdenek Vintr
(University of Defence, Czech Republic), Kamila Hasilova, Marie Forbelska, Pietrucha-Urbanik Katarzyna

In this paper, the possibilities of evaluating and predicting the reliability of critical infrastructure elements using
long-term failure records in the form of time-series is studied.

16:10-16:30 APARM & QR2MSE2018-0005-0682 Optimal Multi-Level Inspection Strategy for Dynamic Reliability
Assessment of Multi-State Systems/ Yu Liu (University of Electronic Science and Technology of China,
China), Bo-Yuan Zhang

In this paper, a new metric is proposed to quantify the ability of a particular inspection strategy in revealing the state of
each component. The optimal multi-level inspection strategy for dynamic reliability assessment is
determined under limited inspection resources.

16:30-16:50 APARM & QR2MSE2018-0005-0208 A Bayesian Approach to Predict Functional Reliability for Pin Pullers/
Byeong-Min Mun, Chinuk Lee, Suk Joo Bae (Hanyang University, Korea), Dong-Seong Kim, Seung-Gyo
Jang, Byung-Tae Ryu

In this paper, a Bayesian approach based on the Weibull distribution is introduced to predict functional reliability for pin
pullers.

16:50-17:10 APARM & QR2MSE2018-0005-0127 Mission Reliability Prediction for Unmanned Aerial Vehicle Swarm/
Guang-Han Bai (National University of Defense Technology, China), Bo Li, Yao-Yao Yang, Yan Guo,
Yun-An Zhang, Jun-Yong Tao

In this paper, a general framework is proposed for mission reliability prediction of the Unmanned Aerial Vehicles (UAV)
swarm.

17:10-17:30 APARM & QR2MSE2018-0005-0169 A New Representation Method for Probability Distributions of
Multimodal and Irregular Data Based on Uniform Mixture Model/ Jian-Xiong Gao (Lanzhou University of
Technology, China), Zong-Wen An, Xue-Zong Bai

In this paper, a uniform mixture model (UMM) is proposed by a weighted combination of multiple uniform distribution
components.
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17:30-17:50 APARM & QR2MSE2018-0005-0258 Bayesian Networks Based Deepwater Umbilical Reliability Analysis
of Phased Mission Systems/ Guo-Yin Ma (China University of Petroleum, China), Yu Zhang

In this paper, the principles and methods of reliability analysis models for Phased Mission Systems Bayesian Networks
are introduced.

18:00 Dinner
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August 22 [Wednesday] Oral Session B In NanHai Room

15:50-17:50 Failure Physics, Material Science, Data Analysis, and Reliability Testing (IV)

Moderators: Prof. Wen Yao, National University of Defense Technology, China
Prof. Zhi-Jie Liu, Dalian Maritime University, China

15:50-16:10 APARM & QR2MSE2018-0004-0110 Fatigue Life Prediction for Throwing Impeller of an Impeller Blower/
Zhi-Ping Zhai (Inner Mongolia University of Technology, China), Can Li, Hong-Mei Cui, Hong-Yu Liang,
Hai-Ying Cheng

In this paper, an relational expression including the fatigue life, the average stress and the stress amplitude is
established by using the two-parameter nominal stress model thatare Mi ner 6 s f ati gue
model and lognormal distribution model of fatigue life.

16:10-16:30 APARM & QR2MSE2018-0004-0183 Semi conductor Ch i psdBasedQanaits iHigly
Dimensional Test Data/ KaiSun (Xi 6 an Uni versity of ArChiha), JirelWut ur e

In this paper, a novel method to analyze the test data set by meshing the quality theory and scientific data visualization
is presented.

16:30-16:50 APARM & QR2MSE2018-0004-0102 Statistical Analysis of Accelerated Temperature Cycling Test Based
on Coffin-Manson Model/ Yu-Dong Wang, Yin-Cai Tang (East China Normal University, China)

In this paper, statistical analysis of grouped accelerated temperature cycling test data when lifetime of products follows
Weibull distribution is investigated.

16:50-17:10 APARM & QR2MSE2018-0004-0228 Development of a Cost-driven Accelerated Degradation Reliability
Demonstration Test Plan/ Seong-Joon Kim (Chosun University, Korea), Suk Joo Bae

In this paper, an accelerated degradation reliability demonstration test (ADRDT) method in the context of the nonlinear
general path model with mixed-effects is proposed.

17:10-17:30 APARM & QR2MSE2018-0004-0606 Time-Variant Reliability Analysis for Dynamic Systems/ Zhong-Lai
Wang (University of Electronic Science and Technology of China, China), Shui Yu, Zhihua Wang

In this paper, time-variant reliability methods and the corresponding developments in our group are briefly introduced.

17:30-17:50 APARM & QR2MSE2018-0004-0558 Probabilistic Fatigue Analysis of Low-Pressure Turbine Blades
under Multisource Uncertainties/ Jie Zhou(University of Electronic Science and Technology of China,
China), He Li, Peng Huang, Yan-Feng Li, Hong-Zhong Huang

In this paper, a probabilistic approach is presented for fatigue reliability analysis of the low-pressure turbine blades
considering the uncertainties of materials and loadings

18:00 Dinner
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August 23 [Thursday] Oral Session C In 102 Conference Room

13:30-15:30 Maintenance and Warranty Management (l11)
Moderators: Prof. Peng-Wen Sun, Inner Mongolia University of Technology, China

Prof. Zhong-Lai Wang, University of Electronic Science and Technology of China, China

13:30-13:50 APARM & QR2MSE2018-0003-0175 Multi-Criteria Decision Model for Imperfect Maintenance Using
Multi-Attribute Utility Theory/ Xiao Zhao, Jian-Hua Yang (University of Science and Technology Beijing,
China), Xin Shi

In this paper, an imperfect maintenance model of one-unit system is presented to obtain an optimal inspection interval
based on MAUT.

13:50-14:10 APARM & QR2MSE2018-0003-0166 Two-Parameter (n,T) Replacement policy with Repair Cost Limit
under Cumulative Damage model/ Min-Tsai Lai (Southern Taiwan University of Science and Technology,
Taiwan, Republic of China)

In this paper, two-parameter (n,T) replacement policy with combining single repair cost limit under a cumulative
damage model is studied.

14:10-14:30 APARM & QR2MSE2018-0003-0191 Warranty Cost Analysis with an Alternating Geometric Process/
Richard Arnold, Stefanka Chukova, Yu Hayakawa, Sarah Marshall (Auckland University of Technology,
New Zealand)

In this paper, a warranty claims process is modelled, and the warranty servicing costs under non-renewing and
renewing free repair warranties is evaluated.

14:30-14:50 APARM & QR2MSE2018-0003-0180 The Emergency Strategy Generation Method of Aircraft Disturbance
Based on Allen Relationship/ Zheng Zuo (Beihang University, China), Qiang Feng, Yi Ren, Bo Sun,
De-Zhen Yang

This paper applied the Allen relationship to resource scheduling and reorganization of the assurance plan. This method
can be used to optimize the safeguards time when disturbances occur in the security process.

14:50-15:10 APARM & QR2MSE2018-0003-0021 Dynamic Reliability Maintenance for Complex Systems Using the
Survival Signature/ Jiao-Jiao Guo (Xidian University, China), Hai-Lin Feng

In this paper, a system dynamic reliability maintenance is introduced which is jointly considering the system residual life
and a relative importance.

15:10-15:30 APARM & QR2MSE2018-0003-0015 Prediction of Residual Life of Long-Term Storage Products
Considering Regular Inspection and Preventive Maintenance/ Zhao-Li Song (National University of
Defence Technology, China), Qian Zhao, Zhi-Jun Cheng, Xi-Wen Wu, Yong Yang, Bo Guo

In this paper, a model of storage process is established which takes multi-stage degradation and preventive
maintenance into consideration.

15:30-15:50 Tea Break
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August 23 [Thursday] Oral Session C In DongHai Room

13:30-15:30 Special Session on "Optimal Maintenance Modeling" (XI)
Moderators: Prof. Mitsutaka Kimura, Gi f u Ci ty Womenés Coll ege, Japan

Prof. Mitsuhiro Imaizumi, Aichi Gakusen University, Japan

13:30-13:50 APARM & QR2MSE2018-0003-0052 Which is Better to Replace at Number of Works or Failures/ Satoshi
Mizutani (Aichi Institute of Technology, Japan), Xu-Feng Zhao, Toshio Nakagawa

In this paper, some maintenance policies and optimal policies which minimize the expected cost rates are discussed.

13:50-14:10 APARM & QR2MSE2018-0001-0053 Reliability Analysis of a System with Multiple-Stage Policy/ Mitsuhiro
Imaizumi (Aichi Gakusen University, Japan), Mitsutaka Kimura

In this paper, a stochastic model for a system with illegal access which is checked in multiple stages is proposed, The
theory of Markov renewal processes is also introduced to a system with illegal access.

14:10-14:30 APARM & QR2MSE2018-0003-0054 Periodic Replacement Policies with Shortage and Excess Costs/
Mingchih Chen (Fu Jen Catholic University, Taiwan, Republic of China), Xu-Feng Zhao, Toshio Nakagawa

In this paper, the shortage and excess costs are taken into considerations for periodic replacement policies.

14:30-14:50 APARM & QR2MSE2018-0003-0055 Replacement Policies with Variance Cost/ Xu-Feng Zhao (Nanjing

University of Aeronautics and Astronautics, China), Cun-Hua Qian, Toshio Nakagawa

In this paper, constant and variance costs are took into consideration for replacement models.

14:50-15:10 APARM & QR2MSE2018-0001-0057 Reliability Considering of Window Flow Control Scheme Based on
Packet Transmission Interval/ Mitsutaka Kimura (Gi f u  Ci t y Wo pdapard, Mitsthad Ihaizgre,
Toshio Nakagawa

In this paper, a stochastic model of a window flow control scheme which executes congestion avoidance operation by
the number of packet losses is discussed.

15:30-15:50 Tea Break
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August 23 [Thursday] Oral Session C In HuangHai Room

13:30-15:30 Special Session on "Warranty and Maintenance Policy" (VIII)

Moderators: Prof. Dae-Kyung Kim, Chonbuk National University, Korea

13:30-13:50: APARM & QR2MSE2018-0004-0231 Partial Accelerated Degradation Test for Wiener Degradation
Processes/ Heong Sang Lim, Yoo Soo Kim, Suk Joo Bae (Hanyang University, Korea), Si Il Sung

In this paper, a two-phase partially accelerated degradation test (PADT) is proposed to efficiently obtain product lifetime
information in the development stage.

13:50-14:10 APARM & QR2MSE2018-0005-0232 Practical Strategy for Estimating Reliability Information of New
Product/ Yong Soo Kim, Si-Il Sung (Kyonggi University, Korea)

In this paper, the practical strategy is provided based on the partially accelerated test scheme.

14:10-14:30 APARM & QR2MSE2018-0007-0233 Comparison of the Optimal Release Times according to the Given
Environments/ Kwang Yoon Song (Chosun University, Korea), In Hong Chang, Hoang Pham

In this paper, a new non-homogeneous Poisson Process software reliability model with S-shaped growth curve is
presented.

14:30-14:50 APARM & QR2MSE2018-0003-0234 Optimal Variable-Maintenance-Period Policy for the Second-Hand
Product During the Post-Warranty Period/ Jae-Hak Lim (Hanbat National University, Korea), Dae-Kyung
Kim, Dong Ho Park

In this paper, a second-hand product which has been minimally repaired in the past until it reaches age x is introduced.

14:50-15:10 APARM & QR2MSE2018-0003-0235 Economic Order Quantity Model for Items With Random Defective
Rate and Preventive Maintenance/ Minjae Park (Hongik University, Korea), Ki Mun Jung, Dong Ho Park

In this paper, an optimal manufacturing quantity for economic production lot-sizing model is investigated.

15:30-15:50 Tea Break
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August 23 [Thursday] Oral Session C In NanHai Room

13:30-15:30 Reliability, Maintainability, and Supportability (V)
Moderators: Prof. Yu Liu, University of Electronic Science and Technology of China, China

Prof. Yi Ren, Beihang University, China

13:30-13:50 APARM & QR2MSE2018-0005-0029 Two Approximations of Renewal Function for any Arbitrary Lifetime

Distribution/ R. Jiang (Changsha University of Science and Technology, China)

In this paper, two renewal function (RF) approximations are proposed, they are simple and accurate enough for small to

moderate time range.

13:50-14:10 APARM & QR2MSE2018-0005-0149 A Hierarchical Reduced Markov Model for Reliability Evaluation of

Phased-Mission Systems/ Hua Yan (Army Logistics University of PLA, China), Pu-Long Cui, Yi-Sheng

Wang, Bi-Xing Li, Fei Wan, De Li

In this paper, a reduced Markov model is presented to evaluate the reliability of phased-mission system (PMS).

14:10-14:30 APARM & QR2MSE2018-0005-0634 Imprecise Information Fusion for Reliability Assessment of Systems

under The Belief Functions Framework: A Two-Stage Optimization Approach/ Tang-Fan Xiahou

(University of Electronic Science and Technology of China, China), Yu Liu

In this paperyeliability assessment by fusing imprecise information under the belief functions framework is studied.
The likelihood between model parameters and imprecise information is constructed, and then the

system reliability is identified by a two-stage optimization model.

14:30-14:50 APARM & QR2MSE2018-0005-0629 Optimal Loading Strategy for Multi-State Systems: From A

Cumulative Performance Perspective/ Tao Jiang (University of Electronic Science and Technology of

China, China), Yu Liu

In this paperthe cumulative performance and probabilities of mission success are formulated for an infinite time
horizon and a finite time horizon. Two load optimization models are solved to identify the optimal load in

each state with the aim of achieving probabilities of mission success.

14:50-15:10 APARM & QR2MSE2018-0005-0162 A Sequential Inspection Model Based on Risk Quantitative

Constraint and Component Importance/ Sen-Yang Bai (National University of Defense Technology,

China), Zhi-Jun Cheng, Qian Zhao, Xiang Jia, Hang Yao

In this paper, a sequential inspection model based on risk quantitative constraint and component importance for

aviation products is proposed.
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15:10-15:30 APARM & QR2MSE2018-0005-0275 Application of Dynamic Evidential Network in Reliability Analysis of
Complex System with Epistemic Uncertainty/ Jin-Hua Mi (University of Electronic Science and
Technology of China, China), Yu-Fei Song, Yu-Hua Cheng, Li-Bing Bai, Kai Chen

In this paper, the discrete time dynamic evidential network is used to analysis the reliability of complex system with
epistemic uncertainty, and the network inference mechanism is clearly redefined.

15:30-15:50 Tea Break
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August 23 [Thursday] Oral Session D In 102 Conference Room

15:50-17:50 Reliability Modeling and Risk Analysis (I)
Moderators: Prof. Hisashi Yamamoto, Tokyo Metropolitan University, Japan

Prof. Natsumi Tkahashi, Aoyama Gakuin University, Japan

15:50-16:10 APARM & QR2MSE2018-0001-0207 Degradation Modeling and Reliability Analysis Based on
Independent Increment Properties/ Yu-Feng Qi, Zhi-Hua Wang , Ao Zhang (Beihang University, China),
Xin-Lei Wen, Gen Liu, Yi-An Kui, Qiong Wu

In this paper, a degradation model based on nonstationary independent increment with quadratic variance is proposed
to depict the statistical property evolution over time.

16:10-16:30 APARM & QR2MSE2018-0001-0526 Bayesian Degradation Analysis for Non-Competing Relationship
Multiple Degradation Process/ Jun-Yu Guo (University of Electronic Science and Technology of China,
China), Tu-Di Huang, Wei-Wen Peng, He Li, Hong-Zhong Huang

In this paper, a reliability analysis model for the non-competing relationship multiple degradation process of products
with two performance indicators is presented.

16:30-16:50 APARM & QR2MSE2018-0001-0529 Structural Reliability Analysis Based on Random Variables and
Interval Variables/ Peng Huang (University of Electronic Science and Technology of China, China),

Hong-Zhong Huang, Jie Zhou, Hua-Ming Qian, Bin Yang

In this paper, an effective hybrid reliability analysis method is proposed for structures based on conjugate finite step
length algorithm.

16:50-17:10 APARM & QR2MSE2018-0001-0093 Reliability Estimation of Circular k-out-of-n: G Balanced Systems
with Standby Units/ Alfonsus Julanto Endharta (Pohang University of Science and Technology, Korea),
Young Myoung Ko, Won Young Yun

In this paper, a reliability estimation for a circular k-out-of-n: G balanced system with standby units is studied.

17:10-17:30 APARM & QR2MSE2018-0001-0547 Bayesian Linear Regression for Duane Reliability Growth Model/
Junming Hu (University of Electronic Science and Technology of China), Hong-Zhong Huang

In this paper, Bayesian linear regression was used to inference parameters of Duane reliability growth model.
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17:30-17:50 APARM & QR2MSE2018-0001-0030 Fault Tree Analysis Method Based on Probability Model Detection
and Markov Chain with Discrete Time/ Ying-Kui Gu, Jun Zhang (Jiangxi University of Science and
Technology, China), Yan-Jun Shen, Chao-Jun Fan

In this paper, the Discrete-Time Markov Chain (DTMC) is applied to simulate the behavior probability distribution of the
system in a known situation and the Markov Decision Process (MDP) is used to simulate the arbitrary
behavior in the uncertain environment.

18:00 Banquet
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August 23 [Thursday] Oral Session D In DongHai Room

15:50-17:50 Special Session on "Evaluation Methods for the Information & Communication Technology" (XII)
Moderators: Prof. Yoshinobu Tamura, Tokyo City University, Japan

Prof. Tomoaki Akiba, Chiba Institute of Technology, Japan

15:50-16:10 APARM & QR2MSE2018-0007-0058 Optimization of Data Relocation Process with Access Failures/
Syouji Nakamura (Kinjo Gakuin University, Japan), Toshio Nakagawa, Miwako Arafuka

In this paper, an optimal time interval for moving efficient data storage for big data is derived by providing a threshold
value of data access frequency.

16:10-16:30 APARM & QR2MSE2018-0001-0059 MCMC Based Discrete Software Reliability Assessment and Its
Application/ Shinji Inoue (Kansai University, Japan), Shigeru Yamada

In this paper, an interval estimation method for software reliability assessment and cost-optimal shipping time of
software system by the Markov chain Monte Carlo (MCMC) method is discussed.

16:30-16:50 APARM & QR2MSE2018-0001-0060 A Note on Availability Importance Measures of Components in Smart
Grid/ Tao-Ping Pang (Hiroshima University, Japan), Jun-Jun Zheng, Hiroyuki Okamura, Tadashi Dohi

In this paper, a layered fault tree model is proposed to describe a smart grid system with two different power supply
modes.

16:50-17:10 APARM & QR2MSE2018-0004-0061 A Note on Statistical Inference of Dependence Parameters of an
n-variate FGM Copula/ Shuhei Ota (Graduate School of Hosei University, Japan), Mitsuhiro Kimura

In this paper, an estimation method of the dependence parameters of an n-variate Farlie-Gumbel-Morgenstern (FGM,
for short) copula is proposed.

17:10-17:30 APARM & QR2MSE2018-0004-0062 Earned Value Analysis and Effort Optimization Based on Wiener
Process Model for OSS Project/ Yoshinobu Tamura (Tokyo City University, Japan), Hironobu Sone, and
Shigeru Yamada

In this paper, an assessment method of OSS project management considering irregular fluctuation of performance
resulting from the characteristics of OSS development and management is proposed.

18:00 Banquet
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15:50-17:50 Fault Diagnosis, Prognosis, Condition Monitoring and PHM (VI)
Moderators: Prof. Shu-Bin Si, Northwestern Polytechnical University, China
Prof. Bao-Ping Cai, China University of Petroleum, China

15:50-16:10 APARM & QR2MSE2018-0006-0190 Analysis of Gear Breakage and Countermeasures Based on Fault
Tree/ Jin-Le Zhang (China North Vehicle Institute, China), Fei-Hong Mao, Jing Guo

In this paper, the process of fault analysis and the process of improvement countermeasures are comprehensively
sorted out based on fault tree, and the relevant influencing factors which affect the life of gears are
examined.

16:10-16:30 APARM & QR2MSE2018-0006-0210 Investigating Novel Approaches to Overcome Data Deficiency in
Prognostics and Health Management/ Seokgoo Kim (Korea Aerospace University, Korea), Dawn An, Nam
Ho Kim, Joo-Ho Choi

In this paper, a new approach of mapping the data between different loading conditions is introduced to overcome the
circumstance of data deficiency.

16:30-16:50 APARM & QR2MSE2018-0006-0241 Reliability Analysis of Continuous Emission Monitoring System
Based on Fuzzy FMECA/ Ya-Lan Xiong (Chongging University of Science and Technology, China),
Yuan-Jian Yang, Xin-Yin Zhang, Rui Zou, Gui-Hua Wang

In this paper, the structure and working principle of the CEMS is analyzed. The method namely FMECA is chosen to
conduct the reliability analysis for CEMS.

16:50-17:10 APARM & QR2MSE2018-0006-0152 Remaining Useful Life Prediction for Degradation Process of Gear
System with Contact Damage Model/ Jin-Hai Wang (Beijing Jiaotong University, China), Jian-Wei Yang,
Qiang Li, He-Kai Zhu

In this paper, the degradation process of gear system considering contact damage and reliability assessment of the
lifetime of gear surface are introduced.

17:10-17:30 APARM & QR2MSE2018-0006-0563 Time-Dependent Reliability Model of Components under Different
Stochastic Loads/ Hua-Ming Qian (University of Electronic Science and Technology of China, China),
Hong-Zhong Huang, Cheng-Gen Huang, Yan-Feng Li

In this paper, the time-dependent reliability model of components under different stochastic loads is provided and its
accuracy is validated by the Monte Carlo method.

17:30-17:50 APARM & QR2MSE2018-0006-0045 High-level Feature Extraction based on Correlogram for Condition
Monitoring of Rotating Machinery with Vibration Signals/ Shao-Hua Yang (National Demonstration Center
for Experimental Mechanical Engineering Education, China), Guo-Liang Lu, Ai-qun Wang, Peng Yan

In this paper, a new high-level feature extraction method based on correlogram for vibration signal analysis is
proposed.

18:00 Banquet
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August 23 [Thursday] Oral Session D In NanHai Room

15:50-17:50 System Analysis, Simulation and Optimization (VII)
Moderators: Prof. Hu-Chen Liu, Shanghai University, China
Dr. Si-Qi Qiu, Shanghai Jiaotong University, China

15:50-16:10 APARM & QR2MSE2018-0007-0155 Weight Reduction Optimization of Forearm of Bucket-Wheel
Reclaimer Considering Design Parameter Uncertainty/ Lin-Tao Wang (Dalian University of Technology,
China), Xiang Peng, Wei Sun, Jie Li, Peng-Long Luan

In this paper, the weight of the forearm with reliability under constraints of strength and vibration is optimized via
Isight-ANSYS co-simulation method.

16:10-16:30 APARM & QR2MSE2018-0007-0165 Importance Analysis of Underframe Connection System for the
Pantograph Lower Arm Rod/ Yong-Hua Li, Fu-Yu Zhao, Yue-Hua Gao, Peng-Peng Zhi (Dalian Jiaotong
University, China)

In this paper, a importance analysis method by using multi-valued decision diagrams and logical partial derivative is
proposed.

16:30-16:50 APARM & QR2MSE2018-0007-0163 Possibilities and Conditions of Forming Operating Capability of
Integrated Communications Systems or Polish Military Helicopters/ Jerzy Lewitowcz, Mariusz Zieja (Air
Force Institute of Technology, Poland), Andrzej Szelmanowski, Andrzej Pazur

In this paper, the possibilities and conditions of forming operating capability (readiness) of a ZS Gl (Integrated
Communications Systems in Polish) with its selected components current serviced at AFIT (Air Force
Institute of Technology) is presented.

16:50-17:10 APARM & QR2MSE2018-0007-0157 Identification of Human Factors Affecting Software Quality in
Software Coding Phase/ Shao-Tang Teng (Tokyo Metropolitan University, Japan), Xiao Xiao, Hisashi
Yamamoto

In this paper, the human factors and the influence of these factors during the coding phase are studied.

17:10-17:30 APARM & QR2MSE2018-0007-0194 Optimal Security Patch Application Timing for an Intrusion Tolerant
System/ Jun-Jun Zheng (Ritsumeikan University, Japan), Hiroyuki Okamura, Tadashi Dohi

In this paper, the optimal security patch application of an ITS is studied based on the analysis of transient behavior of
the ITS via stochastic reward nets (SRNs), the interval availability of system is formulated.
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17:30-17:50 APARM & QR2MSE2018-0007-0076 Restoration Scheduling Methods for Post-Disaster Critical
Infrastructure Systems/ Min Xu (Huazhong University of Science and Technology, China), Min Ouyang

In this paper, a new restoration scheduling method, which integrates time index and repair task based optimization
methods, is proposed.

18:00 Banquet
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August 24 [Friday] Oral Session E In 102 Conference Room

08:20-10:00 Failure Physics, Material Science, Data Analysis, and Reliability Testing (IV)
Moderators: Prof. Hui Xiao, Southwestern University of Finance and Economics, China
Dr. Ying Wang, Inner Mongolia University of Technology, China

08:20-08:40 APARM & QR2MSE2018-0004-0080 Research on Data Extracting Technology for Fault Mechanism
Analysis from Front Applicator of Building Machine Based on Multi-Disciplinary Co-Simulation/ Min-Sheng
Jiang (R&D of MESNAC, China), Bin Zhang, Li Yu, Chan Qiu, Nian-Hang Tang

In this paper ADAMS, AMESim and MATLAB are integrated to build the digital model of key components for improving
the reliability of the complex system.

08:40-09:00 APARM & QR2MSE2018-0004-0204 A Data Processing Method Based on Weibull Distribution With
Changing Sample Size/ Jian-Hua Jia (Wireline Product R&D institute, China), Jun Yan, Xiu-Qun Zhang

In this paper, a data processing method for the changed sample size that the electronic products are put into operation
every month is investigated.

09:00-09:20 APARM & QR2MSE2018-0004-0133 Two-Stage Inspection Policy for a One-Shot System with Two Types
of Inspection Errors/ Qian-Qian Zhao (Pusan National University, Korea), Won Young Yun

In this paper, a two-stage inspection policy for a one-shot system with n components is examined aiming at minimize
the expected total life cycle cost for a finite time span.

09:20-09:40 APARM & QR2MSE2018-0004-0211 Remaining Useful Life Prediction of Bearing using Particle Filter
based on optimum Health Index Construction/ Chaeyoung Lim (Korea Aerospace University, Korea),
Seokgoo Kim, Yun-Ho Seo and Joo-Ho Choi

In this paper, the proper HI which can be used for accurate RUL prediction and develop new particle filtering algorithm
that detects state change during the HI monitoring as well as predicts the RUL in parallel is studied.

09:40-10:00 APARM & QR2MSE2018-0004-0189 Planning of Step-stress Accelerated Degradation Test Based on
Non-stationary Gamma Process/ Feng-Jun Duan (Southeast University of China, China), Guan-Jun
Wang

In this paper, an optimal design of a step-stress ADT is discussed in which degradation path is described by a
non-stationary gamma process based on the CE model.

10:00-10:20 Tea Break
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August 24 [Friday] Oral Session E In DongHai Room

08:20-10:00 Reliability, Maintainability, and Supportability (V)
Moderators: Prof. Kai Sun,Xi 6 an Uni versity of ArChiai tecture and Techn
Dr. Yuan-Jian Yang, Chongging University of Science and Technology, China

08:20-08:40 APARM & QR2MSE2018-0005-0016 Supply Chain Costs-Based Importance Measures in Supply Chain
Systems Reliability/ Ceng Li (Zhengzhou University, China), Yuan Lei, Hong-Yan Dui

In this paper, the corresponding reliability and importance measures in the supply chain systems is studied based on the
cost of supply chain.

08:40-09:00 APARM & QR2MSE2018-0005-0592 Reliability Evaluation for the C4ISR Communication System via
Propagation Model/ Xiang Li (University of Electronic Science and Technology of China, China), Yi-Fan Li,
Xiang-Yu Li, Ying Zeng, Hong-Zhong Huang

This paper comprehensively considers the operating frequency, operating environment, communication distance and
equipment performance parameters of the C4ISR communication system, and selects the Okumura-Hata
path loss model as the function basis of the reliability evaluation for the communication link.

09:00-09:20 APARM & QR2MSE2018-0005-0172 Reliability Evaluation of Uncertain Multi-State Systems based on
Weighted Universal Generating Function/ Wen-Jie Dong (Nanjing University of Aeronautics and
Astronautics, China), Si-Feng Liu, Zhi-Geng Fang, Ying-Sai Cao

In this paper, the Universal generating function (UGF) which is a basic and important technology in reliability evaluation of
multi-state systems (MSSSs) is investigated.

09:20-09:40 APARM & QR2MSE2018-0005-0146 Reinforcement Method of the Tubular Joints under Combined Loads
Based on Ansys/ Bao Qi (China University of Petroleum, China), Hong Lin, Ping Li, Ming-Jun Ma

In this paper, the finite element model of T-joints is established by using ANSYS software. Different methods of triangular
rib reinforcement and collar plate reinforcement are used to reinforce the pipe joints.

09:40-10:00 APARM & QR2MSE2018-0005-0114 Study on the Dependent Multi-State Reliability Systems with Partial and
Complete Failures Based on Copula/ Xue-Ying Song (Minzu University of China, China), Xu-Jie Jia , Gang
Li, Fan-Qi Xu

In this paper, the multi-state models and the dependent relationships (nonlinear correlation) of different parts within the
units are modeled using the Copula method to analyze reliability of MSSs.

10:00-10:20 Tea Break
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August 24 [Friday] Oral Session E In HuangHai Room

08:20-10:00 System Analysis, Simulation and Optimization (VII)
Moderators: Prof. Rui Peng, University of Science & Technology Beijing, China

Dr. Xiao-Juan Song, Inner Mongolia University of Technology, China

08:20-08:40 APARM & QR2MSE2018-0007-0181 A Study on a Pseudo Work Markov Repairable System with Work Time
Omission/ Bei Wu (Beijing Institute of Technology, China), Jian-Hui Chen, Chen Fang, Zhong-Ping Li

In this paper, a pseudo work model is proposed to describe the process and give out reliability indexes.

08:40-09:00 APARM & QR2MSE2018-0007-0101 Hydrodynamics Analysis of Automatic Feeding and Forming System of
Coating Layer/ Bin-Bin Zhang (Inner Mongolia University of Technology, China), Tao Yang, Ji-liang Li, Fan
Ding, Chun-Bo Jin, Hui Gao

In this paper, the feed cylinder is designed theoretically.

09:00-09:20 APARM & QR2MSE2018-0007-0046 The Resonance Analysis of Multistage Manufacturing Processes based
on Fram Theory/ Meng-Yao Wu (Beihang University, China), Wei Dai, Zhi-Yuan Lu

In this paper a framework of updated FRAM model is established to analyze the multistage manufacturing processes and
hence improves the quality of multistage manufacturing processes.

09:20-09:40 APARM & QR2MSE2018-0007-0259 The Maximum Temperature Prediction Method of Crude Oil Based on
Outlier Detection and Gaussian Process Regression/ Chen-Hui Ren (Beijing Institute of Technology, China),
Xue Dong , Peng Hou, Hai-Ping Dong

In this paper, a method based on outlier detection technique and Gaussian process regression (GPR) method is proposed
to predict the maximum temperature during the oxidation self-heating process of sulfurized rust.

09:40-10:00 APARM & QR2MSE2018-0007-0227 Comparison of Different Operation Models for Integrated Power and
Gas System/ Hui Zhang (Huazhong University of Science and Technology, China), Min Ouyang

In this paper, integrated power and gas system is analyzed by four frequently used operation models.

10:00-10:20 Tea Break
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August 24 [Friday] Oral Session E In NanHai Room

08:20-10:00 System Analysis, Simulation and Optimization (VII)
Moderators: Dr. Gui-Jie Li, China Academy of Engineering Physics, China

Prof. Xiao-Ling Zhang, University of Electronic Science and Technology of China, China

08:20-08:40 APARM & QR2MSE2018-0007-0221 Resilience Mitigation of Electric Power Systems under Seismic
Hazards/ Chuang Liu (Huazhong University of Science and Technology, China), Min Ouyang

In this paper, an optimization method to identify the earthquake consequence scenarios and their probabilities of
occurrence instead of Monte Carlo Simulation method is proposed to reduce computational cost.

08:40-09:00 APARM & QR2MSE2018-0007-0209 Design and Development of Importance Analysis and Reliability
Optimization System for Rang Test System/ Zhan-Shuai Guo (Northwestern Polytechnical University,
China), Pei-Yong Hou, Yong-Min Gao, Hai-Long Yang, Shu-Bin Si, Zhi-Qiang Cai

In this paper, a reliability analysis method namely RTS is studied.

09:00-09:20 APARM & QR2MSE2018-0007-0109 Failure Rate Assessment of Mechanical Component under
Uncertain Con-Stant Amplitude Cyclic Load/ Xue-Zong Bai (Lanzhou University of Technology, China),

Zong-Wen An, Yun-Feng Hou, Jian-Xiong Gao

In this paper, the failure rate of mechanical component under uncertain constant amplitude cyclic load is assessed.

09:20-09:40 APARM & QR2MSE2018-0007-0222 Time- and Spatial- Based Vulnerability Analysis of Railway Systems/
Bowen Ye (Huazhong University of Science and Technology, China), Liu Hong

In this paper, a comprehensive framework for the vulnerability analysis of railway system with the consideration of time
and spatial information is introduced.

09:40-10:00 APARM & QR2MSE2018-0007-0003 Modeling of Spare Parts Supply Route Optimization with Hard Time
Windows/ Ming Han (The Army of Engineering University of PLA, China), Ya-Bin Wang, Zhong-Hua
Cheng

In this paper, a supply route optimization problem with the shortest transportation distance is discussed.

10:00-10:20 Tea Break
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August 24 [Friday] Oral Session F In 102 Conference Room

10:20-12:00 Failure Physics, Material Science, Data Analysis, and Reliability Testing (IV)
Moderators: Prof. Bao-Ping Cai, China University of Petroleum, China

Dr. Jin-Hua Mi, University of Electronic Science and Technology of China, China

10:20-10:40 APARM & QR2MSE2018-0004-0023 Degradation data analysis via a generalized Wiener process with
random effects and measurement errors/ Qi Qi, Yue Song (Xidian University, China)

In this paper, a generalized Wiener process model that takes random drift, random diffusion and measurement errors into
account simultaneously is presented.

10:40-11:00 APARM & QR2MSE2018-0004-0017 An Analytical Method for Understanding the Trend and Remaining Life
of Haze in China/ Li Qing (University of Electronic Science and Technology of China, China), Thomas
Keyser, Zhaojun Li, Dui Zhan

In this paper, insights about the evolving process and trend of haze during the China rapid economic development is
presented.

11:0011:20 APARM & QR2MSE2018-0004-0378 Multiaxial Fatigue Life Prediction of Turbine Shaft Based on Critical
Plane/ Ding-Wei Liu (University of Electronic Science and Technology of China, China), Jie Zhou,
Yan-Feng Li, Hong-Zhong Huang

This paper is comparison of three multiaxial fatigue life prediction results of turbine shaft based on critical plane.

11:20-11:40 APARM & QR2MSE2018-0004-0315 Analog Circuit Reliability Analysis based on Software Saber/ Ying Zeng
(University of Electronic Science and Technology of China, China), Tu-Di Huang, Hong-Zhong Huang, He Li,
Yan-Feng Li

In this paper, a new approach considering the imperfect coverage based on sequential binary decision diagram is
proposed for dynamic fault tree analysis, which is applicable to the dynamic fault tree with dynamic logic
gates and time-to-failure distributions for the components.

11:4012:00 APARM & QR2MSE2018-0002-0098 Design and Calculation of Ehv Radial Plunger Pump/ Yi-Qing Qiu
(Inner Mongolia University of Technology, China), Jian-Xin Wu, Qiang Chen, Han Zhang, Hai-Wang Fang

In this paper, the working characteristics of the plunger pump are tested, and the working characteristics of the plunger
pump are fitted and analyzed.

12:00-13:30 Lunch
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August 24 [Friday] Oral Session F In DongHai Room

10:20-12:00 Reliability, Maintainability, and Supportability (V)
Moderators: Prof. Shun-Peng Zhu, University of Electronic Science and Technology of China, China

Dr. Fang-Jun Zuo, Chengdu Technological University, China

10:20-10:40 APARM & QR2MSE2018-0005-0243 Fuzzy reliability analysis and optimization design of Hydraulic System
of Bale Carrier for Tie Arm Device/ Cheng-hui Pei, Xing-Yan Liu (Inner Mongolia University of Technology of
China, China), Zhi-Gang Liu, Tong Zhang, Guo-Liang Li

In this paper, the tie arm device adopts position feedback and hydraulic two-way lock loop for position control and position
locking in order to realize the vertical and horizontal arrangement of square bales.

10:40-11:00 APARM & QR2MSE2018-0005-0230 Network Delay-Weighted Least Squares Localization Algorithm with
Taylor Expansion Based on Acoustic Emission/ Ying Wang, Yue Ma (Inner Mongolia University of
Technology, China), Fuzhong Bai, Peng-Cheng Liu

In this paper, a Taylor expansion least squares algorithm concerning network delay is proposed to improve the accuracy of
wireless AE-based location.

11.0011:20 APARM & QR2MSE2018-0005-0344 Reliability Estimation for Momentum Wheel Bearings Considering
Frictional Heat/ Kang Yu (University of Electronic Science and Technology of China, China), He Li, Ming
Huang, Hong-Zhong Huang

In this paper, a new reliability estimation method considering frictional heat for momentum wheel bearings is proposed.

11:20-11:40 APARM & QR2MSE2018-0005-0432 A Modified Model for Nonlinear Fatigue Damage Accumulation
Considering the Interaction Effect between Turbine Disc Loads/ Ru-Chang Ding (University of Electronic
Science and Technology of China, China), Yan-Feng Li, Jie Zhou, Hong-Zhong Huang

In this paper, a nonlinear fatigue damage accumulation model, to describe the effects of loading sequences and loading
interactions on fatigue life, is modified.

11:40-12:00 APARM & QR2MSE2018-0005-0485 Fault Physics Based Reliability Prediction Method for Pulsed Power
System/ Qi-Rui Wang (University of Electronic Science and Technology of China, China), Yang Liu, Peng
Huang, Hong-Zhong Huang

This paper determines the failure physical model of the pulsed power system through the environmental profile, coupling
each failure model for reliability prediction

12:00-13:30 Lunch
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August 24 [Friday] Oral Session F In HuangHai Room

10:20-12:00 System Analysis, Simulation and Optimization (VII)
Moderators: Prof. Yan-Fu Wang, China University of Petroleum, China

Dr. Yu Pang, University of Electronic Science and Technology of China, China

10:20-10:40 APARM & QR2MSE2018-0007-0184 Ballast water dynamic allocation optimization of combined ballast system
based on pumps and gravity self-flow for safe operation of floating cranes/ Zhi-Jie Liu, Jian-Yu Jiang (Dalian
Maritime University, China), Zhi-Qiang Gan, Cheng-Xin Lin

In this paper, the optimization model with the minimal ballasting time for floating cranes is investigated based on the
hydrostatics of ships and optimal theories.

10:40-11:00 APARM & QR2MSE2018-0007-0245 Improving Centrifugal Compressor Performance by Alternating Impellers
and Utilizing the Ga Algorithm Along with CFD Methods/ Omidi Mohammad (Dalian University of Technology,
China), Shu-Jie Liu, Hui-Tian Lu, Hong-Chong Zhang

In this paper, a genetic algorithm for optimization and a 3D simulation of compressors are coupleed for studying parameters
such as blade angle, starting point of splitter blades and etc.

11:00-11:20 APARM & QR2MSE2018-0007-0105 Optimization Design and Reliability Analysis of Salix Cutting Tools Based
on Finite Element Method/ Zhi-Gang Liu, Zhong-Xiang Ma (Inner Mongolia University of Technology, China),
Geng-Jin Sui, De-Jian Zou, Zheng-Ji, Guo-Liang Li

In this paper, the method of application of topology optimization theory of stubble cutter method is investigated according to
slight vibration for reciprocating brush cutter blade reciprocating motion.

11:20-11:40 APARM & QR2MSE2018-0007-0448 Reliability Estimation of Momentum Wheels Considering Multiple
Degradation/ Ming Huang (University of Electronic Science and Technology of China, China), He Li, Kang Yu,
Hong-Zhong Huang

In this paper, a multi-performance degraded momentum wheel reliability evaluation method based on copula function is
proposed

11:40-12:00 APARM & QR2MSE2018-0007-0490 Fuzzy Comprehensive Allocation Method of Reliability of Industrial
Robot./ Bin Yang (University of Electronic Science and Technology of China, China), Peng Huang, Yan-Feng
Li, Jun Cai, Hong-Zhong Huang

In this paper, the fuzzy comprehensive allocation method of reliability is applied to industrial robots.

12:00-13:30 Lunch
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August 24 [Friday] Oral Session F In NanHai Room

10:20-12:00 Reliability Modeling and Risk Analysis (I)
Moderators: Prof. Zhi-Qiang Cai, Northwestern Polytechnical University, China

Dr. Zheng Liu, Guangzhou University, China

10:20-10:40 APARM & QR2MSE2018-0001-0031 Reliability Calculation Method for Mechanical Components with Dependent
Failure Based on Copula Function/ Ying-Kui Gu, Chao-Jun Fan (Jiangxi University of Science and Technology,
China), Ling-Qiang Liang, Jun Zhang

In this paper, the relationship between failure modes and component failure is analyzed.

10:40-11:00 APARM & QR2MSE2018-0001-0159 Flaw Detection of Ice Cream Stick Based on Machine Vision/ Qiang Chen
(Inner Mongolia University of Technology, China), Jian-Xin Wu, Yi-Qing Qiu, Han Zhang, Yan-Lei Wang, Tao
Chen

In this paper, an image recognition algorithm for inspection process is analyzed, and the defect type and testing workflow of
ice cream stick are fully introduced.

11:00-11:20 APARM & QR2MSE2018-0001-0035 Reliability Analysis Based on Inverse Gauss Degradation Process and
Evidence Theory/ Yu-Wei Wang (Xidian University, China), Hai-Lin Feng

In this paper, the evidence theory is applied to fuse model parameters, and then the reliability of the same batch products is
analyzed.

11:20-11:40 APARM & QR2MSE2018-0001-0153 Multistate System Reliability Modeling and Analysis Based on Improved
Compression Inference Algorithm and Multilevel Bayesian Network/ Xiao-Hu Zheng (National University of
Defense Technology, China), Ying-Chun Xu, Wen Yao, Xiao-Qian Chen

In this paper, the reliability modeling method is studied based on the improved compression inference algorithm (ICIA) and
multilevel Bayesian Network (MBN).

11:40-12:00 APARM & QR2MSE2018-0001-0202 Reliability Modeling of PMS with Phase Backup by Stochastic Petri Net/
Meng-Zhu Li (National University of Defense Technology, China), Hai-Yue Yu, Xiao-Yue Wu

In this paper, a modeling method by stochastic petri net for reliability analysis of phased mission system (PMS) with phase
backup is presented.

12:00-13:30 Lunch
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VIIl. Conference Information

A. Registration

Regular 500USD
Student 300USD On or Before May 31, 2018
Regular 650USD

Student 450USD June 117 June 30, 2018
Regular 800USD

Student 600USD After July 1, 2018

The regular registration fee includes the participation to all keynote speeches and technical sessions,
conference tour, lunches and banquet. For Student registration, both the conference tour and banquet are

not included.

B. Transportation

Access to Qingdao Blue Horizon Hotel Huangdao

0 Qingdao Liuting International Airportf Qingdao Blue Horizon
Hotel Huangdao
Time: Approximately 1 hour
Taxi Fare: Around CNY 150

i QingDao Railway Station f Qingdao Blue Horizon Hotel
Huangdao
Time: Approximately 30 minutes
Taxi Fare: Around CNY 50

i Qingdaobei Railway Station f Qingdao Blue Horizon Hotel
Huangdao
Time: Approximately 45 minutes
Taxi Fare: Around CNY 90

Taxi

Airport shuttle
Qingdao Liuting International Airport f Qingdao Blue Horizon Hotel Huangdao
¥ Fare (CNY) 40
¥ 24-Hour Service Hotline' (86+) 0532-96567
¥ Operating Time:
08:00/ 08:30/ 09:30/ 10:00/ 10:30/ 11:30/ 12:00/ 12:30/ 13:30/ 14:00/ 14:30
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15:30/ 16:00/ 16:30/ 17:30/ 18:00/ 18:30/ 19:30/ 20:30/ 21:30/ 22:00/ 23:30

¥ Departs: Qingdao Airport (First floor)

¥ Destinations: Qingdao Blue Horizon Hotel Huangdao or China University of Petroleum

Contact information of conference secretariat

On-site helpers and volunteers at Qingdao Liuting International Airport and Qingdao Blue Horizon Hotel
Huangdao are as follows.

Mr. Yi-Fan Li +86 15882082217

Qingdao Liuting International Airport
Mr. Ding-Wei Liu +86 15008499693

Mr. Ting-Yu Zhang +86 18200292601

Qingdao Blue Horizon Hotel Huangdao

Mr. Qi-Rui Wang +86 13547931006

* Please do contact the conference secretariat if you need any help on transportation.
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C. General Information
About Qingdao

Qingdao, a beautiful seaside city, is located in the southeast part of Shandong Province. To the east, a short
distance across the Yellow Sea, lie Korea and Japan, making Qingdao an important city for international

trade.

The red roofs, green trees, blue sea, and azure sky form a bright and colorful picture of Qingdao. The city is

sometimes known as the Switzerland of the Orient.

Surrounded by the sea on three sides, Qingdao attracts many tourists with its charming seascape. Sights
like the Eight Passes Villas, the Zhan Bridge, Wusi Square, Mt. Laoshan, will help you remember Qingdao.

Just walking on the sand and listening to the surf breaking on the beach becomes enjoyable.

Qingdao offers food with distinctive flavors--especially seafood. So take this chance to enjoy the delicious
seafood of Qingdao. Also, Qingdao is the home of the famous Qingdao (Tsingtao) Beer. Have a bottle of

pure Qingdao Beer right here in Qingdao!

The Qingdao Municipal Government recognizes the importance of the tourism industry and has further plans
to develop tourism in Qingdao. To enhance the tourism industry, Qingdao now sponsors the Qingdao
International Beer Festival, the Qingdao International Sea Festival, Beach Culture Festival, the Sea

Affection Festival, and the Summer of Qingdao Festival.

In cooperation with the Beijing Olympic Games 2008, Qingdao will hold the Sailing Competition in the
Olympic Games in 2008. This great event brings a great opportunity for this charming city to build its bright

future.

@Halyan Square
Ruichang Road Bunar
Motorway Interchange () Gushan Mourt = Haier University

| Huitong Mansion
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About Tourism

The Mt. Laoshan ( ) is the Shandong Peninsula main sierra, the high point lao goes against the

elevation 1133 meters, is our country coastline first peak, has name of the marine first famous mountains. It

towers shore in the Yellow Sea, big grand. The locality hadanarchai sm saying: fAalthough
is high, is inferior to East China Sea | ao. 0 Mount ai
mountain marine facies company, the mountain scenery sea color, is precisely the Mt. Laoshan scenery
characteristic. In the national famous mountains, only has the Mt. Laoshan is pulls out in the seashore rises.

Circles Mt. Laoshan's coastline is 87 kilometers, coastal size islands 18, constituted Mt. Laoshan's marine
marvelous sight. When you stroll on Mt. Laoshan's blue flagstone alley, at the same time is the blue sea day

after day, startled Tao strikes the shore; In addition is the pine strange stone at the same time, green and

luxuriant, you will feel broad-minded, the comfortable god are crisp. Therefore, ancient times some people

call Mt. Laoshan fidwelling of the deity, strange gove
Han dynasty once came this to ask the immortal, these activities, spread a mystical color to the Mt. Laoshan.

The Mt. Laoshan is our country famous Taoism famous mountains, in the past when was most abundant,

had Anine pal ace eight view 70 hutso, the entire moun
character earthen mound Changchun, Zhang Sanfeng once cultivated oneself according to religious

doctrine in this. The original Daoist temple mostly destroys. Preserves take the Tai Qing palace scale as in a

big way, the history most is also glorious.

Zhangiao Pier ( ) built in 1891, is the symbol of Qingdao. After several restorations, from being a simple
military harbor, it is now open to tourists. The pier is 440 meters long. There is an octagonal pagoda of
di stinctive Chinese st yl ethedieh Bron thentop,paurists daa fully midgw the he en
magnificent sea. Along the shore is the beautiful pier park, which is a pleasant and quiet place for tourists to

rest or enjoy the scenery of little Qingdao isle and its white tower.
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Qingdao International Beer Festival ( ) is the largest beer festival in Asia. The festival is
jointly sponsored by the relevant national ministries and commissions and the Qingdao Municipal People's
Government. It is a national-level large-scale festive event integrating tourism, culture, sports, and economy
and trade. It is a beer event in Asia. Nowadays, the Oktoberfest has become a grand festival highlighting the
individuality and charm of the city of Qingdao. With beer as a medium, it shows the Tsingtao Brewery
Company and the city. 2018 Qingdao International Beer Festival New Concept: 1, No wine sales machine to
join. A brand new way to drink, 100 kinds of craft beer taste. An interesting beer festival, a field experience
with technology and beer. You can use coin, Wechat, Alipay when using alcohol, and you can use smart
bracelet to scan and play. Through the Internet-based wine management system and APP client to achieve
seamless online and offline docking. 2, the increase of venue plates. The beer festival is divided into five
sections: Tsingtao Beer Passion Square, World Beer Brand Plaza, Beer Leisure Plaza, Carnival Playground,
and Okinawan Beer Festival. 3, competitive stack cup competition. In 2018, the WSSA CHINA Athletics Cup
National Open is a national competitive stacked cup event that aims to involve all citizens. 4, Hive maze
project. The difficulty of this maze | owering has i nf¢
that all participants will not be left empty-handed. 5, beer goddess selection, beer baby pre-promotion, beer
baby line under the road show, beer baby business activities. 6, The participation of craft beer from all over

the world will allow you to experience the world beer culture and style without leaving the house.
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