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Welcome to ICIESR 2023

About ICIESR 2023

The 2nd International Conference on Intelligent Equipment and Special Robots (ICIESR 2023) will 

be held from October 20 to 22, 2023 in Qingdao, China. 

The conference will mainly focus on intelligent equipment, robotics, intelligent detection, intelligent 

manufacturing and related fields. The purpose of the conference is to provide a platform for 

experts, scholars, engineering technicians, and technical R&D personnel engaged in the research of 

intelligent equipment and robotics to share scientific research results and cutting-edge technologies, 

understand academic development trends, broaden research ideas, strengthen academic research 

and discussion, and promote cooperation in the industrialization of academic achievements. Experts 

from the Singapore, UK, Australia, and other countries as well as fellows of the Chinese Academy 

of Sciences and Singapore Academy of Engineering, the National Science Fund for Distinguished 

Young Scholars, experts from the Education Commission, experts from the intelligent equipment 

industry and robotics are to be invited to make academic reports. We sincerely invite experts and 

scholars from domestic and foreign universities, research institutions, businesses and other related 

personnel to attend the conference.

Organiser: 

Shandong University of Science and Technology, International Society for Intelligent Manufacturing

Conference Dates: 

October 20-22, 2023

Conference Venue: 

DOUBLE TREE by Hilton, No. 788, Road Xinghaiwan, Huangdao District, Qingdao, China. 

（青岛东方影都希尔顿逸林酒店，青岛市黄岛区星海湾路 788号）

Organising Members

Prof. Xin Zhang, Shandong University of Science and Technology

Prof. Jinpeng Su, Shandong University of Science and Technology

Prof. Xianfei Yan, Shandong University of Science and Technology

Prof. Chenming Li, Shandong University of Science and Technology

A. Prof. Fuyan Lyu, Shandong University of Science and Technology

A. Prof. Yuting Lv, Shandong University of Science and Technology

A. Prof. Rongrong Yu, Shandong University of Science and Technology

A. Prof. Long Feng, Shandong University of Science and Technology

A. Prof. Shoubo Jiang, Shandong University of Science and Technology

A. Prof. Weimin Huang, Shandong University of Science and Technology

A. Prof. Hengxuan Luan, Shandong University of Science and Technology

A. Prof. Di Jiang, Shandong University of Science and Technology

Dr. Chunyong Fan, Shandong University of Science and Technology

Dr. Ning Chen, Shandong University of Science and Technology

Dr. Jieying Gu, Shandong University of Science and Technology

Organising Committees

Chair

Professor Qiang Zhang

Shandong University of Science and Technology

Co-Chair

Professor Wei Zhou

International Society for Intelligent Manufacturing
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Dr. Xiangwei Dong, Shandong University of Science and Technology

Zhikuan Yang, Shandong University of Science and Technology

Weijian Ren, Shandong University of Science and Technology

Session Organizers

Session 1: A. Prof. Rongrong Yu, Shandong University of Science and Technology

Session 2: Dr. Chunyong Fan, Shandong University of Science and Technology

Session 3: Prof. Chenming Li, Shandong University of Science and Technology

Session 4: Dr. Ning Chen, Shandong University of Science and Technology

Session 5: Dr. Jieying Gu, Shandong University of Science and Technology

Session 6: Dr. Xiangwei Dong, Shandong University of Science and Technology

Session 7: A. Prof. Long Feng, Shandong University of Science and Technology

Session 8: A. Prof. Shoubo Jiang, Shandong University of Science and Technology

Session 9: Prof. Jinpeng Su, Shandong University of Science and Technology

Session 10: Prof. Xianfei Yan, Shandong University of Science and Technology

Session 11: A. Prof. Weimin Huang, Shandong University of Science and Technology

Session 12: A. Prof. Hengxuan Luan, Shandong University of Science and Technology

Session 13: A. Prof. Fuyan Lyu, Shandong University of Science and Technology

Session 14: A. Prof. Di Jiang, Shandong University of Science and Technology

Scientific Advisory Committee

Professor Guirui Yu 

Academician of CAS

Institute of Geographic 

Sciences and Natural 

Resources Research 

Professor Jinsong Leng

Academician of CAS

Harbin Institute of 

Technology

Professor I-Ming Chen

Fellow of SAE

Nanyang Technological 

University, Singapore

Professor Guofa Wang

Academician of CAE

China Coal Technology 

Engineering Group

Professor Zhengchang Shen

Academician of CAE

BGRIMM Technology 

Group

Professor Zhong You

University of Oxford

Professor Guoxing Lu

Swinburne University 

of Technology

Professor Xilun Ding

Beihang University 

(BUAA)
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Professor Xiaoli Xi

Beijing University of 

Technology

Professor Yanju Liu

Harbin Institute of 

Technology

Professor Xiaobo Wang

Lanzhou Institute of 

Chemical Physics, CAS

Professor Guifu Zou

Soochow University

Professor Wei Li

Northeast Petroleum 

University

Professor Juchuan Dai

Hunan University 

of Science and 

Technology

Professor Hongwei Li

Qingdao Aerospace Power 

Structure Safety Institute

Professor Laigui Wang

Liaoning Technical 

University

Plenary Keynote Speeches
 (Saturday, 21 October, Room: 1+2)

Plenary Keynote Speech 1: Programmable Shape Morphing Structures: from Fundamentals 

to Applications

Speech Time: 08:50-09:25

Speaker: Professor Jinsong Leng, Harbin Institute of Technology

Chair: Professor Wei Zhou, Nanyang Technological University, Singapore

Jinsong Leng is a professor at Harbin Institute of Technology, China.

He is a Member of Chinese Academy of Sciences, the Foreign Member 

of Academia Europaean, Member of the European Academy of Sciences 

and Arts. He is the dean of School of Future Technology, Director of the 

Center for Smart Materials and Structures (CSMS), and Director of Inter-

national Center for Applied Mechanics at Harbin Institute of Technology 

(HIT), China. His research fields include smart materials and structures, 

4D printing and space deployable structures, etc. He currently serves as 

Vice President of the International Committee on Composite Materials (ICCM), Vice President of 

the Chinese Society for Composite Materials (CSCM), Vice President of Chinese Society of Aer-

onautics and Astronautics (CSAA), and Editor-in-Chief of the International Journal of Smart and 

Nano Materials (IJSNM). He was elected as Fellow of American Association for the Advancement 

of Science (AAAS), Fellow of the Society of Photo-Optical Instrumentation Engineers (SPIE), Fel-

low of Institute of Physics (IOP), Fellow of Royal Aeronautical Society (RAeS), Fellow of Institute 

of Materials, Minerals, and Mining (IMMM) and Associate Fellow of American Institute of Aero-

nautics and Astronautics (AIAA).

Speech Abstract: Smart materials and structures are a kind of new materials and structures that can 

make active responses under external stimulations and have the functions of self-sensing, self-driv-

ing, and self-repair. Typical smart materials include shape memory polymers and their composites, 

dielectric elastomer electroactive polymers, shape memory alloys, piezoelectric composites, and 

electric/magnetorheological materials. At present, shape memory polymers such as epoxy, cyanate 
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ester, styrene, polyimide, polylactic acid, and polyurethane with adjustable glass transition temper-

atures have been developed. Furthermore, we have developed a series of bio-inspired soft robots, 

including soft crawlers, soft rollers, soft climbers, soft swallowers, and dexterous soft manipulators, 

etc. This report will focus on the typical smart materials such as shape memory polymers and their 

composites, and introduce new ideas and new achievements of smart material structures in various 

fields including soft robotics, aerospace, biomedical, 4D printing, and other fields. Potential applica-

tions for shape memory polymers and their composites will also continue to expand elsewhere.

Plenary Keynote Speech 2: Perception and Learning in Intelligent Manufacturing and 

Warehouse Automation Systems

Speech Time: 09:25-10:00

Speaker: Professor I-Ming Chen, Nanyang Technological University, Singapore

Chair: Professor Wei Zhou, Nanyang Technological University, Singapore

Professor I-Ming Chen received B.S. degree from National Taiwan Uni-

versity in 1986, and M.S. and Ph.D. degrees from California Institute of 

Technology, Pasadena, CA in 1989 and 1994 respectively. He is currently 

Full Professor in the School of Mechanical and Aerospace Engineering, 

and Co-Director of CARTIN (Center for Advanced Robotics Technology 

and Innovation) in Nanyang Technological University (NTU), and Tech-

nical Advisor to National Robotics Program Office in Singapore. He is 

Editor-in-chief of IEEE/ASME Transactions on Mechatronics (2020-2022) 

and is a member of the Robotics Task Force 2014 under the National Research Foundation which 

is responsible for Singapore’s strategic R&D plan in robotics. His research interests are in logistics 

and construction robots, wearable devices, human-robot interaction and industrial automation. Pro-

fessor Chen is Fellow of Singapore Academy of Engineering, Fellow of IEEE and Fellow of ASME, 

General Chairman of 2017 IEEE International Conference on Robotics and Automation (ICRA 

2017) in Singapore.

Speech Abstract: Industry robot manipulators have been invented for nearly 50 years. In the past, 

such robot manipulators are used in mass manufacturing lines and programmed manually by engi-

neers. However, as modern manufacturing moves into low volume high mix products in a very tight 

schedule, it becomes very challenging to program the robots to handle large variety of products and 

parts and also to make changes to the manufacturing lines in a very short time. With advancement in 

3D machine vision, machine learning methods and fast computing power, there is an emerging trend 

to put 3D perception device, machine learning technique into industry robots to make them “smart” 

enough to handle a variety of products in a changing environment. In this speech, we will discuss 

how 3D perception systems and machine learning techniques are used in manufacturing scenarios 

like intelligent masking/taping for component maintenance, intelligent spray painting. We will use 

our past experiences in Amazon Robotics Challenge and DHL Robotics Challenge as examples to 

look at the integration of 3D perception, machine learning and robot motion planning in current 

warehouse automation to handle the item-picking process.
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Plenary Keynote Speech 3: Development of Carbon Peaking & Neutrality, Green Manufactur-

ing and Low-Carbon Transformation in China

Speech Time: 10:00-10:35

Speaker: Professor Guirui Yu, Institute of Geographic Sciences and Natural Resources Research, CAS

Chair: Professor Wei Zhou, Nanyang Technological University, Singapore

Professor Guirui Yu is a researcher at the Chinese Academy of Sciences 

(CAS). He is a Member (Academician) of the CAS, a Professor at the Uni-

versity of the CAS, the Director of the Ecosystem Ecology Teaching and 

Research Office, and the Head of the Ecology Department of the School 

of Resources and Environment. He primarily engages in interdisciplinary 

research on ecology and geography and has conducted systematic research 

on the mechanisms of carbon, nitrogen, and water cycling and coupling 

processes in terrestrial ecosystems, vegetation functional traits, and bioge-

ography. He also serves as the Director of the Comprehensive Research Center of the National Eco-

system Observation Research Network (CNERN), Vice Director of the CERN Science Committee 

of the CAS, Chairman of the China Land Ecosystem Flux Observation Research Network Alliance 

(ChinaFLUX), Chairman of the Asia Flux Network (AsiaFlux), Chief Representative of China for 

the China-US Green Partnership Program, Vice Chairman of the Sixth Council of the China Qing-

hai-Tibet Plateau Research Association, Advisory Expert of the Life Sciences Division of the Na-

tional Natural Science Foundation of China, Member of the Academic Committee of the Chinese 

Academy of Agricultural Sciences, and Member of the Expert Group of the National Key Research 

and Development Plan. 

Speech Abstract: Currently the global carbon governance has entered a new phase of “carbon neu-

trality”. “Carbon-peak and carbon-neutrality” initiative has become a significant long-term strategic 

goal for China. The Chinese government aims to achieve two macro objectives: “forcing reductions 

in energy and industrial emissions, promoting technological advancement and development trans-

formation; and driving comprehensive ecological environmental management while cultivating a 

new type of ecological economy”.  A meaningful reference for China’s carbon neutrality approach 

is: through efforts in energy transformation and industrial emission reductions to directly reduce ap-

proximately 7.4 billion tons of anthropogenic CO2 emissions annually. This would be offset by car-

bon sinks from ecosystems (2-2.5 billion tons of CO2 per year) and carbon capture, utilization, and 

storage (CCUS) technologies (0.5-1 billion tons of CO2 per year), neutralizing the remaining ap-

proximate 3 billion tons of CO2 human-made emissions annually. This approach signifies reserving 

a certain space for anthropogenic carbon emissions to sustain economic development and national 

security. 

Accordingly, we must: (1) Adjust the energy structure, refine decarbonization technologies, promote 

societal transformations, and cultivate a new ecological economy; (2) Develop green manufacturing 

industries, innovate in emissions reduction, deepen environmental management, and advance green 

development; and (3) Strengthen ecological carbon conservation and enhance green carbon seques-

tration, nurture a modern ecological economy, and work towards building a beautiful China. These 

are the three major tasks under the “carbon-peak and carbon-neutrality” (so-called “dual carbon”) 

initiative.

From the perspective of coordinated development of nature, society, and economy, it is crucial to: 

(1) Steadily advance the optimization of the “carbon-peak and carbon-neutrality” action strategy 

path and conduct research and development on cutting-edge emissions reduction technologies; (2) 

Implement the key technological iterations of the “carbon-peak and carbon-neutrality” initiative and 

its widespread application; (3) Establish a system for the national monitoring of carbon sources and 

sinks, comprehensive evaluation, and quantitative certification methods, as well as its application 

systems; and (4) Develop new industrial policies and regulatory mechanisms for decarbonization, 

emissions reduction, and carbon sequestration, along with the carbon sink market trading system. 

These represent the four major technological tasks.
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Plenary Keynote Speech 4: Development and Applications of Carbon Fiber Composite Manu-

facturing Equipment

Speech Time: 11:00-11:35

Speaker: Professor Xilun Ding, Beihang University

Chair: Professor Qiang Zhang, Shandong University of Science and Technology

Professor Xilun Ding is the Dean of School of Mechanical Engineering 

and Automation, Beihang University. He received the National Science 

Fund for Distinguished Young Scholars from NSFC in 2011 and became 

the Cheung Kong Scholar Chair Professor of MoE in 2014. He has been 

the PI of the National Science Fund for Creative Research Groups of 

NSFC since 2021. He has long been engaged in the study and develop-

ment of space mechanism, bionic robot and manufacturing equipment for 

carbon fiber reinforced polymers. Striving to fulfil the significant needs 

on aeronautics & astronautics and public safety of the country, he has achieved innovative achieve-

ments in the theory and application of variable topology robots and mechanisms. He is the inde-

pendent author of 3 books and the author of more than 300 important journal and conference papers 

in China and internationally. He has been authorized more than 120 national invention patents. As 

the first person to complete, he was rewarded Second Prize of National Award for Technological In-

vention, Second Prize of National Teaching Achievement Award (MoE) and several scientific prizes 

of province or ministry level.

Speech Abstract: Carbon fiber-reinforced composites, known for their excellent properties such as 

lightweight, high strength, strong design flexibility, and fatigue resistance, have extensive applica-

tions in aerospace and other industries. Specifically, these materials are used in diverse structural 

configurations, necessitating strict quality consistency. However, current manufacturing processes 

often face challenges like surface defects, fiber breakage, and abrasion, which require precise con-

trol and minimal damage during production. This poses a significant challenge. This presentation, 

therefore, focuses on the urgent need for carbon fiber composite material structure manufacturing 

in the aerospace field. It places special emphasis on key technologies such as winding, automated 

fiber placement, and 3D additive manufacturing processes, as well as the precise control of process 

parameters. Additionally, it highlights the development of high-performance equipment for the man-

ufacturing of carbon fiber composite material structures.

Plenary Keynote Speech 5: Condition Monitoring of Integrated Robots Based on Fiber Optic 

Sensing and Deep Learning

Speech Time: 11:35-12:10

Speaker: Professor Wei Zhou, Nanyang Technological University, Singapore

Chair: Professor Qiang Zhang, Shandong University of Science and Technology

Professor Wei Zhou is with School of Mechanical and Aerospace Engi-

neering, Nanyang Technological University, Singapore. He graduated 

with a BEng degree in Welding from Tsinghua University, China (1985) 

and obtained PhD in materials science and metallurgy from University 

of Cambridge, UK (1991). He was a Guest Scientist, Fraunhofer Institute 

for Mechanics of Materials, Germany (1991); Visiting Scholar in applied 

physics, Harvard University (2002); Senior Scientist (on joint appoint-

ment), Singapore Institute of Manufacturing Technology (2008-2010); 

and Visiting Fellow, Churchill College, Cambridge University (2014). He has carried out extensive 

research on a wide range of advanced manufacturing processes and worked closely in collaboration 

with many industrial partners such as Rolls-Royce, UK and Schaeffler Group, Germany. He is a 

Fellow of Singapore Welding Society, International Association of Applied Mechanics, and Indian 

Structural Integrity Society. He has served on the governing bodies of a number of government and 

academic institutions. He served as Chairman, National Mirror Committee (Singapore) to ISO/TC 

44 “Welding and Allied Processes” and Liaison Officer to ISO/TC 261 “Additive Manufacturing”. 

Currently he is President, International Society for Intelligent Manufacturing.

Speech Abstract: Intelligent robots are being increasingly used in modern manufacturing. Con-

dition monitoring is one of the crucial technologies for their safe operations.  At the current stage, 

due to the drawbacks of electrical sensors such as poor embeddability and poor electromagnetic re-

sistance, condition monitoring systems applied to integrated industrial robots are relatively limited. 

In response to this demand, we are developing a condition monitoring system based on fiber optic 

sensing and deep learning for the integrated industrial robot. Since fiber optic sensors have the char-

acteristics of anti-electromagnetic interference, small size, lightweight, excellent flexibility, great 

embeddability, and will not produce electrical signals that interfere with or damage the electrical cir-

cuits of industrial robots, they can be ideally embedded into integrated industrial robots to monitor 

their operation status more effectively and directly. This report will focus on how to integrate fiber 

optic sensors into an integrated industrial robot and introduce new approaches based on deep learn-
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ing for anomaly detection and collision identification of the integrated industrial robot. We believe 

that the proposed condition monitoring system holds significant potential for application in intelli-

gent industrial robots and provides robust support for the ongoing advancement of Industry 4.0.

Plenary Keynote Speech 6: Recycling and Processing Technology of Rare Metal Materials

Speech Time: 14:00-14:35

Speaker: Professor Xiaoli Xi, Beijing University of Technology

Chair: Professor Guifu Zou, Soochow University

Xiaoli Xi, Professor, Doctoral Supervisor, Director of the Materials and 

Manufacturing Department at Beijing University of Technology. Winner 

of the National Science Fund for Distinguished Young Scholars and the 

National Natural Science Fund for Distinguished Young Scholars. Serves 

as the Deputy Director of the Rare Metals Metallurgy Academic Commit-

tee of the China Nonferrous Metals Society, the Deputy Director of the 

Solid Waste Resource Utilization Professional Committee of the China 

Nonferrous Metals Society, and the Deputy Director of the Molten Salt 

Chemistry Committee Branch of the China Metals Society.

Professor Xi has been engaged in scientific research on efficient recycling and reconstruction of scarce 

metal materials, simulation of metallurgical processes, and preparation and performance control of tung-

sten-based materials for a long time. Received two-second prizes in the National Science and Technology 

Progress Award and one gold medal at the Geneva International Invention Exhibition.

Speech Abstract: The sustained supply of key strategic resources, green recycling of scarce metals, 

and high-performance reconstruction are crucial for national security and economic development. 

Conducting basic research on the application of rare strategic metal resources such as tungsten, co-

balt, and nickel for recycling high-performance materials, committed to solving the traditional theo-

retical limitations and technical improvement challenges faced by metallurgical separation engineer-

ing in complex systems of multi-component metal secondary resources. Constructing a “coordination 

precipitation” model and a high-temperature coordination electrolysis multi-field model, revealing 

the distribution/separation laws of solid-liquid phases and metal dissolution/precipitation laws of 

multiple metals, elucidating the mechanism of solute segregation and special powder formation, 

inventing key new technologies for green cycling of scarce metals, and collaborating with industry, 

academia, and research in industrial production, achieving efficient recycling and high-end applica-

tion of rare metal materials such as tungsten, cobalt, and nickel.
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Plenary Keynote Speech 7: Research and Application of Key Technologies for High-Reliability 

Operation of Intelligent Fully Mechanized Mining Equipment in Coal Mines

Speech Time: 14:35-15:10

Speaker: Professor Qiang Zhang, Shandong University of Science and Technology

Chair: Professor Guifu Zou, Soochow University

Qiang Zhang, Professor, Doctoral Supervisor, The dean of the College of 

Mechanical and Electronic Engineering, Shandong University of Science 

and Technology, is one of Taishan Scholar Youth Expert in Shandong 

Province and “Top 1000 Talents-Hundred Talent Level” in Liaoning Prov-

ince. Professor Zhang is the main academic leader of various national and 

provincial research platforms (teams), including the Ministry of Educa-

tion’s innovation team, the National-Local Joint Engineering Research 

Center for Mine Safety Detection Technology and Automation Equipment, 

and the National Key Laboratory Cultivation Base for Mine Disaster Prevention and Control. Pro-

fessor Zhang has undertaken 8 national-level projects, including national key R&D projects, key 

projects of the National Natural Science Foundation, and general projects. He has published 2 mon-

ographs. and more than 60 academic papers indexed by SCI/EI ,been granted 45 China patents and 

9 international patents, formulated 5 national energy industry standards and 1 group standard. He 

have received 2 first prizes for scientific and technological progress in Shandong Province, 1 second 

prize for scientific and technological progress in Liaoning Province, 1 second prize for scientific and 

technological progress in higher education institutions in Shandong Province, as well as 7 first priz-

es and 12 second prizes at the provincial and ministerial level in other provinces.

Speech Abstract: The reliability of fully mechanized mining equipment is foundational to the in-

telligent development of mining operations. Operational and maintenance management stands as 

a crucial assurance for the dependable functionality of this equipment. The establishment of an 

intelligent operational platform for fully mechanized mining equipment holds significant importance 

in reducing the operational costs of intelligent mining systems and ensuring the secure and reliable oper-

ation of such equipment. This report aims to delve into the key factors influencing the reliability of fully 

mechanized mining equipment. Through an in-depth study of the fault mechanisms and models of these 

devices, the report introduces the latest academic advancements in three aspects: information perception 

and transmission, construction of diagnostic and assessment models, and the development of intelligent 

operational platforms. Additionally, it showcases the practical application of these advancements.

Plenary Keynote Speech 8: Geomechanical Evaluation and Development of Rotary Steering 

Tools Based on Drilling Data

Speech Time: 15:10-15:45

Speaker: Professor Wei Li, Northeast Petroleum University

Chair: Professor Guifu Zou, Soochow University

Li Wei, professor of Northeast Petroleum University, doctoral supervisor, 

distinguished professor of “Longjiang Scholars”, winner of the special 

support program, the first “Longjiang Scientific and Technological Tal-

ents”, winner of Sun Yueqi Youth Science and Technology Award, person 

in charge of Efficient Drilling Rock Breaking Technology Laboratory of 

National Engineering Research Center of Oil & Gas Drilling and Com-

pletion Technology, director of the Key Laboratory of Reconstruction and 

Evaluation of Oil and Gas Reservoir Fracturing in Heilongjiang Province, 

leader of the scientific and technological innovation team of efficient rock breaking technology of 

oil and gas drilling of Heilongjiang Provincial colleges and universities. He has been engaged in 

the research directions including deep formation rock breaking mechanism, drilling speed increase 

technology, reconstruction of hydraulic fracturing, and has successfully developed several sets of 

downhole speed increase tools, including torsional impactor, long-life composite impactor, and in-

jector-suction type impactor. In addition, he has presided over 20 provincial and ministerial level 

projects such as National Natural Science Foundation projects and in the meantime has published 80 

Chinese academic papers and 50 English academic papers, including 40 SCI papers, 22 EI papers 

and 10 industry Top journal papers. He has obtained 32 authorized invention patents and has won 10 

provincial and ministerial awards, including 2 provincial and ministerial first prizes and 4 provincial 

and ministerial second prizes.

Speech Abstract: Real-time identification, prediction and monitoring of formation lithology, physi-

cal properties, geomechanical characteristics and drilling geological environment factors are of great 

significance for timely discovery of effective reservoirs, the track of geological target zones with 

drilling, targeted dynamic adjustment and optimization of drilling, guidance of well completion and 

reservoir reconstruction programs. The report investigates the application of geological engineering 

parameters with drilling and their derived parameters on geomechanical characteristics and reservoir 

physical characteristics, establishes the mechanical comparative energy model, completes correction 
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of the mechanical specific energy model parameters from the wellhead to well-bottom, and finally 

proposes the standardized mechanical comparative energy model, so as to conduct the prediction of 

geomechanical parameters based on mechanical comparative energy, dynamic evaluation and opti-

mization of drill bit and drilling parameters while drilling, and early warning of complex downhole 

conditions. On this basis, the research and development of rotary steering tools are carried out, and 

the laboratory principle experiment and full-size research and development are made.

Plenary Keynote Speech 9: Development of High-Performance Grease for Advanced Mechan-

ical Equipment

Speech Time: 16:10-16:45

Speaker: Professor Xiaobo Wang, Lanzhou Institute of Chemical Physics, CAS

Chair: Professor Hongwei Li, Qingdao Aerospace Power Structure Safety Institute

Professor Xiaobo Wang was born in 1976, and he received his bachelor’s 

degree in chemistry at Henan University in China in 1990. He joined Lan-

zhou Institute of Chemical Physics, Chinese Academy of Sciences after 

1990, and obtained his PhD here in physical chemistry on a study of the 

preparation and tribochemistry of nano-materials in 2004. Since 2004, 

he started to work at State Key Laboratory of Solid Lubrication (LSL), 

Lanzhou Institute of Chemical Physics. In 2008, he was promoted to a 

professor. His current research interests are the designs, preparations, tri-

boloigcal behavior and mechanisms of novel materials, and the development of high-performance 

lubricating oils and greases. Up to now, he has published more than 120 papers and obtained 20 

Chinese Patents. His research interests are in the design, preparation and engineering application re-

search of key friction pair lubricants for high-end equipment. His team has developed lubricants and 

special lubricating grease products with excellent performance, which have been applied in batches 

for the first time in many important industries such as rail transit, large wind turbines, weapons and 

ships, and have contributed to the development of the advanced equipment in my country’s impor-

tant industries. The lubricating grease research team he leads has become one of the most influential 

teams in this field at home and abroad.

Speech Abstract: This report outlines the current development status and technical needs of ad-

vanced equipment, the domestic and foreign technical status and trends of high-performance lubri-

cating grease materials for high-end equipment, and introduces the relevant teams of the National 

Key Laboratory of Lubricating Materials and Technology, Lanzhou Institute of Chemical Physics, 

CAS, on advanced equipment research progress in the field of lubrication technology.
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Plenary Keynote Speech 10: Data-Driven Modeling and State Assessment of Large-Scale Wind 

Turbine Systems

Speech Time: 16:45-17:20

Speaker: Professor Juchuan Dai, Hunan University of Science and Technology

Chair: Professor Hongwei Li, Qingdao Aerospace Power Structure Safety Institute

Professor Juchuan Dai is a professor at Hunan University of Science and 

Technology. He is a Distinguished Professor of “Furong Scholar Award 

Program” in Hunan Province, Hunan Province Leading Talent in Science 

and Technology Innovation, vice president of Hunan mechanical engi-

neering society, a member of the Mechanical Dynamics Committee of the 

Chinese Society of Vibration Engineering, and a member of the China 

Alliance for Excellence in Engineer Education in the Mechanical Industry. 

In recent years, he has led the Central Military Commission Equipment 

Development Department ‘13th Five-Year’ Pre-Research Shared Technology Project, the National 

Defense Science and Technology Industry Bureau’s ‘13th Five-Year’ and ‘14th Five-Year’ National 

Defense Basic Research Projects, the National Natural Science Foundation of China (NSFC), and 

the major demonstration projects for civil-military integration in Hunan Province. He has published 

more than 60 papers in major academic journals such as Renewable & Sustainable Energy Reviews, 

Energy, Renewable Energy, Chinese Science E Series, Journal of Mechanical Engineering. He has 

received one first prize and two second prizes for scientific and technological progress in Hunan 

Province, two teaching achievement awards in Hunan Province, one first prize in the China Ma-

chinery Industry Science and Technology Award, and is a recipient of the second Xiangtan Mayor’s 

Quality Award.

Speech Abstract: Wind power is an important direction for clean energy development under the 

strategic goal of “carbon peak and carbon neutral”. Due to the uniqueness of large-scale wind tur-

bine systems, neither theoretical analysis, numerical simulations, nor small-scale indoor experiments 

can fully and accurately represent their performance characteristics, resulting in certain discrepan-

cies between actual performance and design specifications. Mining SCADA data to comprehensive-

ly analyze the performance characteristics of wind turbine systems become an inevitable demand as 

the industry has reached a certain level of maturity. However, SCADA data suffers from insufficient 

data types and contains a large amount of random information that is inconvenient to process. The 

team led by the presenter has mined and analyzed SCADA data of wind farms with continuous sup-

port from the National Natural Science Foundation of China. They have formed a systematic analy-

sis system from data processing, and data-driven model construction to performance evaluation and 

optimization. This presentation primarily focuses on SCADA data preprocessing, data-driven mode-

ling, and state assessment.
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Program for Plenary Keynote Speech

Saturday, 21 October, Room: 1+2

Opening Ceremony
Host: Professor Lianjun Chen, Shandong University of Science and Technology

8:30-8:35
Welcome Speech
President of Shandong University of Science and Technology

8:35-8:40
Opening Speech
Professor Wei Zhou, Nanyang Technological University, Singapore

8:40-8:50 Group Photo

Plenary Keynote Speech
Chair: Professor Wei Zhou, Nanyang Technological University, Singapore

8:50-9:25
Speaker: Professor Jinsong Leng, Harbin Institute of Technology
Title: Programmable Shape Morphing Structures: from Fundamentals to Applica-
tions

9:25-10:00
Speaker: Professor I-Ming Chen, Nanyang Technological University, Singapore
Title: Perception and Learning in Intelligent Manufacturing and Warehouse Auto-
mation Systems

10:00-10:35

Speaker: Professor Guirui Yu, Institute of Geographic Sciences and Natural Re-
sources Research, CAS
Title: Development of Carbon Peaking & Neutrality, Green Manufacturing and 
Low-Carbon Transformation in China

10:35-11:00 Coffee Break, Hallway outside of Room 1+2

Plenary Keynote Speech
Chair: Professor Qiang Zhang, Shandong University of Science and Technology

11:00-11:35
Speaker: Professor Xilun Ding, Beihang University
Title: Development and Applications of Carbon Fiber Composite Manufacturing 
Equipment 

11:35-12:10
Speaker: Professor Wei Zhou, Nanyang Technological University, Singapore
Title: Condition Monitoring of Integrated Robots Based on Fiber Optic Sensing 
and Deep Learning

12:10-14:00 Lunch, Dipingxian Canteen 1st Floor (一楼地平线餐厅 )

Plenary Speech
Chair: Professor Guifu Zou, Soochow University

14:00-14:35
Speaker: Professor Xiaoli Xi, Beijing University of Technology
Title: Recycling and Processing Technology of Rare Metal Materials

14:35-15:10
Speaker: Professor Qiang Zhang, Shandong University of Science and Technology
Title: Research and Application of Key Technologies for High-Reliability Opera-
tion of Intelligent Fully Mechanized Mining Equipment in Coal Mines

15:10-15:45
Speaker: Professor Wei Li, Northeast Petroleum University
Title: Geomechanical Evaluation and Development of Rotary Steering Tools Based 
on Drilling Data

15:45-16:10 Coffee Break, Hallway outside of Room 1+2

Plenary Keynote Speech
Chair: Professor Hongwei Li, Qingdao Aerospace Power Structure Safety Institute

16:10-16:45
Speaker: Professor Xiaobo Wang, Lanzhou Institute of Chemical Physics, CAS
Title: Development of High-Performance Grease for Advanced Mechanical Equip-
ment

16:45-17:20
Speaker: Professor Juchuan Dai, Hunan University of Science and Technology
Title: Data-Driven Modeling and State Assessment of Large-Scale Wind Turbine 
Systems
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