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Foreword 
On behalf of the IEEE ICMA 2018 Conference Organizing Committee, it is our great pleasure, 

an honor, and a privilege to welcome you to Changchun for the 2018 IEEE International Conference 

on Mechatronics and Automation. This conference reflects the growing interests in the broad research 

areas of mechatronics, robotics, sensors and automation. 

 

ICMA 2018 marks the 15th edition of the IEEE ICMA annual conference series. We are proud to 

announce that a high number of 635 papers were submitted from 28 countries and regions, including 

611 contributed papers, 24 papers for organized sessions, and 422 papers were accepted for oral or 

poster presentation at the conference after a rigorous full-paper review process, achieving an 

acceptance rate of less than 67%. Presentations at ICMA 2018 are organized in 7 parallel tracks, for a 

total of 62 sessions, including 1 poster session, taking place during the three conference days. We are 

fortunate to be able to invite four distinguished speakers to deliver Keynote Speech and plenary talks. 

We are very glad that you are joining us at IEEE ICMA 2018 in Changchun to live this unique 

experience. The main objective of IEEE ICMA 2018 is to provide a forum for researchers, educators, 

engineers, and government officials involved in the general areas of mechatronics, robotics, sensors 

and automation to disseminate their latest research results and exchange views on the future research 

directions of the related fields. IEEE ICMA 2018 promises to be a great experience for participants 

from all over the world, with an excellent technical program as well as social activities. 

We would like to express our most sincere appreciation and thanks to all of our sponsoring 

societies and organizations and to all the individuals who have contributed to the organization of this 

conference. Our special thanks are extended to our colleagues in the Program Committee for their 

thorough review of all the submitted papers, which is vital to the success of this conference. We must 

also extend our thanks to our Organizing Committee and our volunteers who have dedicated their time 

toward ensuring the success of this conference. Last but not least, we thank all the contributors for 

their support and participation in making this conference a great success. Finally, we wish you a great 

conference and enjoyable stay in Changchun, China. 
 
 

 
 
 
 
 
 
 
 
 

Jianli Wan 
Jianli Wang 

 
General Chair 

 
James K. Mills 

 
General Chair 

 

 
Aiguo Ming 

 
 Program Chair 

 
Shuxiang Guo 

 
Organizing Chair 

 

    



 

Welcome Remarks 
 

It is my honor to welcome you to attend the 2018 IEEE International Conference on Mechatronics 

and Automation (IEEE ICMA 2018) on behalf of Changchun Institute of Optics, Fine Mechanics and 

Physics, CAS. We are delighted to host the Conference which marked as the 15th edition of the IEEE 

ICMA among the annual conference series. The Conference reflects the growing interests in the broad 

research areas of mechatronics, robotics, sensors and automation. 

To begin with, I would like to make a brief introduction to Changchun Institute of Optics, Fine 

Mechanics and Physics. Changchun Institute of Optics, Fine Mechanics and Physics (CIOMP) was 

founded in 1952 focusing on luminescence, applied optics, optical engineering, and precision mechanics 

and instrumentation. There are currently 2,056 professionals working at CIOMP, including 3 CAS 

academicians, 256 professors and 638 associate professors. CIOMP has formulated an integrated 

“Research, Industry, and Education”, and is increasing its abilities to realize the full potential of a wide 

range of endeavors. CIOMP now hosts an International Optoelectronic Innovation Cluster, 6 State Key 

Laboratories and research centers, and 2 CAS Key Laboratories. There are more than 20 high-tech 

companies in the CAS Changchun Optoelectronics Industrial Park with investment support from 

CIOMP and total assets of 403 million USD.  

It is sincerely hoped that IEEE ICMA 2018 will provide a forum for researchers, educators, 

engineers, and government officials involved in the general areas of mechatronics, robotics, sensors and 

automation to disseminate their latest research results and exchange views on the future research 

directions of the related fields. 

Finally, on behalf of Changchun Institute of Optics, Fine Mechanics and Physics, I would like to 

express my sincere gratitude to all of the sponsoring societies and organizations as well as all the 

individuals contributed to the organization of the Conference. Also, special thanks are owed to all the 

authors, session organizers, plenary and keynote speakers, exhibitors for contributing their research 

works and making IEEE ICMA 2018 a successful and fruitful event. To all participants, I extend my 

heartfelt welcome and thanks for attending this event, wish your stay here in Changchun, China, is very 

pleasant and enjoyable. 

 
Ping Jia, Professor 

President of CIOMP 
Advisory Council Chair of IEEE ICMA 2018 
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General Information 
 
 

Changchun 
 

Changchun is the capital of Jilin province and although Changchun has been more than 200 

years old, it is still a young city comparing other historical cities in China, like Xian. It is located 

the central part of Songliao Plain, covering a total area of 20,571 square kilometers (about 8,012 

square miles). Being the capital city of Jilin Province with a population of more than 6 million, it 

is one of the major cities in Northeast China and is the largest center for China's automotive 

industry. If territory of China is in a shape of rooster, therefore Changchun is one eye of this huge 

rooster. You can imagine its important position. Changchun has long, cold winters with the 

temperature dropping as low as -30°C; there is little snow, but the city is very windy and the air is 

dry. The present Changchun is charming city with several fine names which can give you a 

general impression of this big city. 

Spring City of Northland: Changchun is of monsoon climate, locating in the transitional belt 

from wet area to sub-dry area. The four seasons varies a lot and the climate is rather pleasant, 

therefore Changchun is honored Spring City of Northland 

Forest City: Woods, forest, people, city interweave together to show you a distinctive 

characteristic of Changchun. 39% of Changchun ground has been clothed with greenage, which 

makes Changchun one of top cities in this aspect. Green plants in and around Changchun make the 

city become a big oxygen bar, providing people to enjoy real fresh air. 

Barn: Spring is dry and windy; summer is wet and rainy; autumn is sunny and cool; winter is 

cold. Generally speaking rain and heat come in the same season. Besides, favorable climate and 

enough sunshine provide very good condition for the growth of crops. Changchun teems with corn 

and soybean; therefore, it is praised as barn. 

City of Automobiles: Changchun is the cradle of Chinese automobile industry, a famous auto 

city in China. On July 13, 1956, a truck branded with Jiefang was produced, which opened a new 

age for Chinese auto industry. This truck was the first automobile entirely made by Chinese. 

Famous and Changchun International Automobile Fair makes Changchun a real City of 

Automobiles. 

City of Films: Changchun Film Studio was the first one after the found of People's Republic of 

China. It is praised as the cradle of Chinese film industry. For dozens of years, a great many 

excellent domestic films and dubbed films were produced here which gained a good fame for 

Changchun Film Studio both at home and abroad. As a calling card of Changchun, ceremonious 

Changchun Film Festival has enhanced its honor. 
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Hotel Information 
 
 Sheraton Changchun Jingyuetan Hotel as the IEEE ICMA 2018 official hotel

The Sheraton Changchun Jingyuetan Hotel is located at the intersection of Wu Tong Street and 

Ding Er Shi Er Road in the Jingyuetan Tourism Economic Development Zone. Easily accessible 

via metro, Sheraton Changchun Jingyuetan Hotel is just 18 kilometers from the city center and 19 

kilometers from the Changchun Railway Station. Additionally, Changchun Longjia International 

Airport (CGQ) is 37 kilometers away. 
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 The way to IEEE ICMA 2018 Conference site
 

 

➢ It takes about one hour by taxi from Changchun Railway Station and Changchun 

Longjia International Airport to IEEE ICMA 2018 Conference site. 
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Attractions 
 Changbai Mountains

The Changbai Mountains Nature Reserve in 

east Jilin Province should be the first natural 

scenery of Jilin Province. Because there are a lot 

of white pumices and snow on the chief 

mountain-"Bai Tou Shan", it got its name 

"Changbai Shan". To the people of north China, 

Changbai Mountains is a "Mother Mountain", 

because it is not only the origin of Manchu, but 

also the cradle of Songhua, Tumen and Yalu 

rivers. It is the supporting living environment of diverse northeast generations. Now, this "Holy 

Mountain" has been a protection screen for the eco- environment of some northeast areas. The 

Tianchi Lake is the most famous spot of Changbai Mountains which was formed by the volcano. 

Because of its high elevation (more than 2,194 meters), people called it "Lake of Heaven".  

 Xiang Hai
Another nature preserve in Jilin is Xianghai 

on the edge of the Songliao Plain and in Tongyu 

County in eastern Horqin Grassland. This 

preserve contains more than 100 swamps of 

varying sizes, a wide variety of fish, more than 

250 different herbal plants, and a wide variety 

trees. Xianghai Nature Reserve is the natural 

habitat for 293 kinds of precious birds, including 

six breeds of cranes. The idyllic prairie and the 

local Mongol folklore combine to make this bird 

watching place a very fascinating place. 

 Imperial Palace of Puppet Manchurian State
Pu Yi, the last Emperor of the Qing Dynasty, 

lived in Chang Chun, the capital city of Jilin, in an 

Imperial Palace for 14 years (1931 - 1945). This 

luxurious palace, which also was the 

administrative departments of the 'Puppet 

Manchurian Government’, has hills, gardens, 

ponds, swimming pools, and various other forms 

of recreational facilities. The architecture and 

design of this 12-hectare (30-acre) palace is a 

worthy site to visit for its beauty and unique historical importance. Photographs of the emperor, his 

weddings, wives, parents, and English teacher are on display in the museum.    
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Weather 
 

The climate of Changchun is in the transition belt between the eastern humid hilly region and 

the western semiarid flat region, a continental sub humid monsoon climate of medium latitudes. 

The east and the south are not far away from the sea, yet Changbai Mountain obstructs and 

slacks down summer monsoon; the west and the north are the flat Songliao Plain, continental 

polar airs from Siberia proceed without hindrance and various monsoons have serious effect here. 

So the climate characteristics here are: it is very long and extremely cold in winter; it is dry 

and windy in spring; it is very short and warm in summer; and it is sunny and cloudless but the 

difference in temperature is very large in autumn. Usually, the maximum temperature 33℃ in 

August and the minimum temperature -29℃ in February. Annual temperature changes 

significantly, with distinctive four seasons. 

The best time for traveling is in summer and autumn. 

Month JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Daily -13 -8 1 12 21 25 29 27 20 12 0 -10 

Nightly -25 -22 -11 0 7 14 18 18 9 0 -11 -21 

 

Transportation 
 

 Changchun Longjia International Airport 
Changchun Longjia International Airport, is around 35 km east of Changchun's city center. The 

airport is large and clean, and passengers can find standard amenities such as restaurants, cafes, 
shops, lounges, credit card acceptance, etc. The major routes throughout the day are to domestic 
destinations Shanghai (2:20h) and Beijing (1:40h). There are also some international flights to 
various destinations in Korea (Seoul; ICN - with Asiana) and Japan (Nagoya with CZ). 

From the airport there are some regular coach services (RMB 20 each way) available to the center 
(e.g. People's Square). The travel time takes around 45 minutes. A Taxi to/from the city costs RMB 
80-100 including the toll. 

 Public Bus Service 

Changchun has an extensive bus network and most of the buses cost only RMB 1. However, if 
those who can't read Chinese will find it nearly impossible to use the network as the signage is all in 
Chinese characters. Most buses go to the bus station outside the train station, and other central areas 
such as Guilin Lu Chongqing Lu and Hongqi Jie. Be aware that the buses are often extremely crowded 
and especially uncomfortable during the hot summers as there is no air conditioning. 

Taxis are cheaper than most in other Chinese cities and the fare starts at RMB 5 up to 2.5km, then 
RMB 2 per kilometer respectively. Changchun has lots of one-way streets, so don't panic if it seems 
your driver is lapping the block. 
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Useful Information 
 
 Language: Official language is Mandarin and most people also use their local dialect. The 

standard spoken Chinese is Putonghua. English can be understood by many young people and 

is used in hotels and big restaurants. In all tourist hotels, staff can speak in English, Japanese 

and other languages. They can also write down addresses or instructions in Chinese for taxi 

drivers or others. In addition, roads in major cities are signposted in Pinyin, the official 

Romanization system of the Chinese characters, which makes it quite easy to get around with 

the help of a map.
 Currency: Renminbi (RMB) is the only currency to be used in China. RMB is also called 

Chinese Yuan. The unit of Renminbi is yuan and with smaller denominations called jiao and 

fen. The conversion among the three is: 1 yuan = 10 jiao = 100 fen. Paper notes are issued in 

denominations of 1, 5, 10, 20, 50 and 100 yuan. Coins are issued in denominations of 1 yuan, 5 

jiao and 1 jiao. 

Money exchanges by cash or traveler’s cheques can be made at the branches of Bank of China 

at Changchun Longjia International Airport, hotels and tourist stores. Please remember to keep 

the receipt to exchange back to foreign currency when leaving China. 

 Credit Cards: Visa, Master Card and American Express are the most commonly used in China. 

Cards can be used in most middle to top-range hotels, Friendship and department stores, but 

they cannot be used to finance your transportation costs.

 Time: GMT + 8 hours (the whole of China is set to Beijing time)
 
 Electricity: Electricity is 220 Volts, 50 AC; plugs can be three-pronged angled, three-pronged 

round, two flat pins or two narrow round pins.

 Water: Bottled mineral water can easily be bought in all stores and street kiosks for RMB3. 

And sometimes hotels provide it free of charge. Furthermore, potable water is only available in 

a few 4 to 5 star hotels, while water in thermos flasks in rooms is usually non-potable tap water.

 Measurement: In Metric system

 Tipping: Tipping is not customary outside of the foreign joint-venture hotels and is officially 

discouraged. But hotel bellboys usually expect RMB 2 – 5 per bag. 

 Attention: Smoking is prohibited in public places in Changchun, such as hospitals, office 

buildings, theatres, cinemas, museums, planes, and trains

 Emergency telephone number: 110 - Police;119 – Fire;120 – Ambulance
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Conference Information 
 
Conference Venue 

IEEE ICMA 2018 will be held in the city of Changchun, at Sheraton Changchun Jingyuetan 

Hotel, Changchun, which serves as both the official conference hotel and the venue for the technical 

program. 
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Location of Sheraton Changchun Jingyuetan Hotel 
 

 
 
 
Chinese Address Cards 

 
Sheraton Changchun Jingyuetan Hotel 

长春净月潭益田喜来登酒店 

住所：吉林长春永顺路 1777 号,  

净月经济开发区 
Tel: (86) (431) 8181 1111 
Fax: (86) (431) 8181 1616 
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Conference Registration 
 

A conference registration desk will be set up and opened near the Room 2 on 1 F of Sheraton 

Hotel from August 5 (13:30) to August 8 (11:00) as followings. 

 

August 5, 2018: 13:30 ~ 18:30 (near the Room 2 on 1 F) 

August 6, 2018: 07:30 ~ 18:00 (near the Room 2 on 1 F) 

August 7, 2018: 08:00 ~ 18:00 (near the Room 2 on 1 F) 

August 8, 2018: 08:00 ~ 11:00 (near the Room 2 on 1 F) 

 
 
 

Internet Access 

 
Free internet access will be provided during the conference period, to the IEEE ICMA 2018 

participants at the Conference Room on 1 F and -1 F of Sheraton Hotel, Changchun. Broadband 

internet access services are also provided at the conference hotel for a fee. For the fee information, 

please contact the hotel you are staying directly. 



xxi  

Social Events 
The social events organized by the IEEE ICMA 2018 include the conference reception, the 

awards banquet, the conference registration, the farewell party, etc. 

Conference Reception 

 
   The Conference Reception will be held from 17:30 to 18:30 on August 5, 2018 in Conference Room 

2, 1F of Sheraton Hotel (长春净月潭益田喜来登酒店 1 楼 2 会议室). All the Conference 

participants are welcomed to join this event.  

 

 

Awards Banquet 

 

   The Awards Banquet will be held from 18:30 to 21:00 on August 7, 2018 in Yitian Convention 

Center, 1F, Sheraton Changchun Jingyuetan Hotel (长春净月潭益田喜来登酒店、1楼益田会议

中心).  All the conference participants are welcomed to join this event. 

 

 

Farewell Party 

 
   The Farewell Party will be held from 12:30 to 13:30 on August 8, 2018 in Conference Room 2, 1F 

of Sheraton Hotel(长春净月潭益田喜来登酒店 1楼 2会议室). All the conference participants are 

welcomed to join this event. 
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IEEE ICMA 2018 Conference 

Keynote Speech  
 

Human Interactive Service Robots 

 

Toshio Fukuda, Ph.D 

Professor 

Department of Micro-Nano Systems Engineering 

Nagoya University 

Furo-cho, Chikusa-ku, Nagoya, 464-8601, Japan 

E-mail  fukuda@mein.nagoya-u.ac.jp 

http://www.mein.nagoya-u.ac.jp/ 
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Abstract: 

Recent robot technology (RT) has made remarkable progress in both manufacturing and service 

sectors. Because of this RT advanced technology, there are growing demands to make robots work 

more friendly and flexible coordinated with human for service. There are many research and 

developing works undergoing for robot and human interaction, such as assistance and supports of 

human by robots in manufacturing, inspection and maintenance, entertainment, education, bio-medical 

applications, rehabilitation and techno-care of aged people. Robot is required to have the more 

flexibility and adaptation control to human behavior, more friendly robot and human interface, and 

estimation capability of human intention some way to make more proactive motion. There are a lot of 

problems to solve them with robotic sensor, actuator, control, communication and interface with 

human. Thus human will be able to work interactively with robots together in future and will receive 

assistance and support from robot, in terms of physical, skill and intelligence levels. Some examples of 

the on-going projects will be shown in this presentation.       

Toshio Fukuda (M'83-SM'93-F'95) received the B.A. degree from Waseda University, Japan, 

in1971, and the M.S and Dr. Eng. from the University of Tokyo, Japan, in 1973 and 1977, 

respectively. In 1977, he joined the National Mechanical Engineering Laboratory. In 1982, 

hejoined the Science University of Tokyo, Japan, and then joined Nagoya University, Nagoya, 

Japan, in 1989. Currently, he is Professor of Department of Micro-Nano System Engineering 

at Nagoya University, and Director of Center for Micro and Nano Mechatronics, where he is 

mainly involved in the research fields of intelligent robotic and mechatronic system, cellular 

robotic system, and micro- and nano-robotic system. 

Dr. Fukuda was President of IEEE Robotics and Automation Society (1998-1999), Director of the 

IEEE Division X, Systems and Control (2001-2002), and Editor-in-Chief of IEEE / ASME 

Transactions on Mechatronics (2000-2002). He was Founding President of IEEE Nanotechnology 

Council (2002-2005) and President of SOFT (Japan Society for Fuzzy Theory and Intelligent 

Informatics) (2003-2005). He is a member of Japan Council of Science (2008-). 

 

He received the IEEE Eugene Mittelmann Award (1997), IEEE Millennium Medal (2000), Humboldt 

Research Prize (2003), the IEEE Robotics and Automation Pioneer Award (2004), IEEE Robotics and 

Automation Society Distinguished Service Award (2005), Award from Ministry of Education and 

Science in Japan (2005). IEEE Nanotechnology Council Distinguished service award (2007). George 

Saridis Leadership Award (2009), IEEE Robotics and Automation Technical Field Award (2010), Best 

Googol Application paper awards from IEEE Trans. Automation Science and Engineering (2007). 

Best papers awards from RSJ(2004) and SICE(2007), Special Funai Award from JSME(2008), IEEE 

Fellow (1995), SICE Fellow (1995), JSME Fellow (2001), RSJ Fellow (2004). 
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IEEE ICMA 2018 Conference 

Plenary Talk 1 

Self-Optimization for Industry 4.0: An Effective 

Distributed and Asynchronous Method 

Peter B. Luh, Ph.D. 

Professor 

Department of Electrical and Computer Engineering 

University of Connecticut 

Storrs, CT, 06269-4157, USA 

peter.luh@uconn.edu 
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Abstract: 
 

Pushed by advancements in Internet of Things and Industry 4.0, recent trends of technological 

development in manufacturing include interoperability, virtualization, decentralization, and 

performance. A noble goal is effective “self-optimization” of autonomous systems consisting 

of multiple machining to process various parts. Such optimization, however, is difficult since 

discrete decision variables are generally involved, and problem complexity increases 

drastically as problem sizes increase. Coordination of asynchronous optimization processes 

then poses further theoretical as well as implementation challenges. In this talk, a distributed 

and asynchronous coordination approach is presented. In the approach, individual 

subproblems are solved by subsystems locally in an asynchronous manner, and prices are 

dynamically adjusted to balance supply and demand through a novel and accelerated updating 

process. The convergence of the method is proved by using a novel version of the Lyapunov 

stability theory. The method is then used to solve manufacturing planning and scheduling 

problems. Numerical testing on selected problems with or without sequence-depend setup 

times demonstrate that the method converges, is efficient and scalable, and that the dream of 

self-optimization for practical factories with near-optimal performance is achievable. 

 

Prof. Peter B. Luh received his B.S. from National Taiwan University, M.S. from M.I.T., 

and Ph.D. from Harvard University. He has been with the University of Connecticut since 

1980, and currently is the SNET Professor of Communications & Information Technologies. 

He is also a member of the Chair Professors Group, Center for Intelligent and Networked 

Systems (CFINS) in the Department of Automation, Tsinghua University, Beijing; and a 

member of the Thousand-Talent Program, the State Key Laboratory of Synthetical 

Automation for Process Industry, Northeastern University, Shenyang, China. Professor Luh is 

a Life Fellow of IEEE, and a member and the Chair (2018-2019) of IEEE TAB Periodicals 

Committee. He was the VP of Publications of the IEEE Robotics and Automation Society 

(RAS, 2008-2011), the founding Editor-in-Chief of the IEEE Transactions on Automation 

Science and Engineering (2003-2007), and the Editor-in-Chief of IEEE Transactions on 

Robotics and Automation (1999-2003). His research interests include intelligent 

manufacturing systems, smart power systems, and smart and green buildings. He received 

RAS 2013 Pioneer Award for his pioneering contributions to the development of near-optimal 

and efficient planning, scheduling, and coordination methodologies for manufacturing and 

power systems. He also received RAS 2017 George Saridis Leadership Award for his 

exceptional vision and leadership in strengthening and advancing Automation. 
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IEEE ICMA 2018 Conference 

Plenary Talk 2 

The world is not a safe place! 

Safe Robots for Dangerous Jobs 

Prof. Darwin G Caldwell, FREng 

Deputy Director 

Italian Institute of Technology (IIT) 

Director, Department of Advanced Robotic IIT 

Via Morego 30, 16163 Genoa, Italy 

Email: darwin.caldwell@iit.it 
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Abstract: 
 

The world is not a safe place! It is a multifaceted, unstructured, dynamic and dangerous 

environment. Sometimes events occur, both through natural disaster e.g. earthquake, weather, 

volcanoes, climate, fire, etc. and following human intervention e.g. nuclear, chemical, 

biological, oil and gas refining/exploration, mining, excavation, etc. that place people at 

extreme direct and indirect risk. Under such circumstances there is a massive safety driven 

need for robots to enter the domain and assist, augment or replace humans. 

But operation in these potentially devastated outdoor or human engineered environments, 

using tools designed for humans deployment, requires robots that have human or 

human/animal-like levels of agility, compliance, dexterity, robustness, reliability and 

movement/locomotion. The challenges for both the software and the mechatronics are 

therefore immense. 

This presentation will explore the core mechatronic technologies needed to create and 

operate humanoid (COMAN, COMAN+ and WalkMan), quadruped (HyQ and HyQ-real) 

and “centaur” quadruped (HalfMan) robots in complex, unstructured and destructed 

environments, and will demonstrate how many key loco-manipulation tasks may be 

addressed. 

 
Prof. Darwin G Caldwell is Deputy Director of the Italian Institute of Technology (IIT), and 

Director of the Dept. of Advanced Robotics at IIT. He is or has been an Honorary Professor at 

the Universities of Manchester, Sheffield, Bangor, Kings College London and Tianjin 

University, China. His research interests include; innovative actuators, force augmentation 

exoskeletons, medical, rehabilitation and assistive robotic technologies, dexterous 

manipulators, haptics, humanoid and quadrupedal robotics (iCub, cCub, COMAN, WalkMan, 

HyQ, HyQ2Max, HalfMan, COMAN+). He is the author or co-author of over 500 academic 

papers, and 19 patents and has received awards and nominations from many international 

journals and conferences. Caldwell is a past chair of the IEEE Robotics and Automation 

Chapter (UKRI), a past co-chair of the IEE (IET) Robotics and Mechatronics PN. He is on the 

editorial advisory board of Science Robotics, Senior Editor for the Journal of Medical 

Robotics Research, Editor for Frontiers in Robotics and AI, and on the editorial boards of the 

International Journal of Social Robotics and Industrial Robot. Prof. Caldwell is a Fellow of 

the Royal Academy of Engineering. 
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Plenary Talk 3 

Cell surgery Robotics 

Dong Sun, Professor 

Chair Professor and Head 

Department of Mechanical and Biomedical Engineering 

Director of Center for Robotics and Automation 

City University of Hong Kong 

E-mail: medsun@cityu.edu.hk 

http://www.cityu.edu.hk/mbe/medsun/ 
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Abstract:  
 

There exists an increasing demand for developing new technologies that can have earlier 

diagnosis and treatment of diseases at cell level, thereby achieving long term patient survival. 

Cell surgery robotics is an entirely new emerging theme that is enabled with specially 

designed automated micromanipulation tools to perform surgical diagnosis and treatment 

with image feedback, and can be processed on large-scale single cells. This talk will 

introduce our recent development of using robotics combined with micro-engineering tools 

including optical tweezers, micro-needles and electromagnetic devices, as special end-

effectors to accomplish various tasks of cell manipulation, diagnosis and micro-surgery at the 

single cell level. With this emerging technology, we have achieved numerous cell surgery 

operations such as single cell transportation and rotation, single cell biopsy and 

microinjection, and target delivery of cells using magnetic actuation. The new technologies 

for automated cell surgery will permit many new unforeseen applications previously thought 

impossible, and profoundly affect surgical treatment and precision medicine. 

 
Prof. Dong Sun is currently a chair professor and head of the Department of Mechanical and 

Biomedical Engineering, City University of Hong Kong, where his current research focuses 

on bio/medical robotics for biological cell manipulation and cell surgery. He studied in 

Tsinghua University of Beijing and the Chinese University of Hong Kong, and then joined the 

University of Toronto, Canada for post-doc research. After short-time working experience in 

Canadian industry, he returned to Hong Kong in 2000 and became an Assistant Professor in 

the City University of Hong Kong. 

Dr. Sun is among the leading contributors worldwide in pioneering work in robotic 

manipulation of biological cells, which has recently become an emerging area of robotics for 

biomedical applications and offered fundamental advances in precision medicine. His research 

has breakthrough in the use of combined robotics and various micro-engineering tools 

including optical tweezers, micro-needles and electromagnetic devices to achieve cell 

manipulation, diagnosis and micro-surgery at the single cell level. With his emerging 

technology, a new robotics theme “cell surgery robotics” has been recently formed, which will 

permit many new unforeseen applications previously thought impossible. 

Dr. Sun received numerous awards, including best paper awards from the international journal 

and conferences as well as industrial awards such as Hong Kong Awards for Industry. His 

patented research of intelligent sensor has been used in the E-Channel auto-pass systems of 

customs in Hong Kong. He serves on the editorial boards of several academic journals, and 

organizes several international flagship conferences including the world largest intelligent 

robot conference (IROS). He is a member of the Biomedical Division, Science and 

Technology Committee of Education Ministry of China, and a member of Research Grant 

Council of Hong Kong. He is a fellow of the IEEE and a fellow of the Hong Kong Institute of 

Engineers. 
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IEEE ICMA 2018 Conference Workshop 
 

World Youth Development Workshops on  
Opto-Mechatronics 

Sunday, August 5, 2018 

13:30 - 15:40 

Conference Room 1, 1F 

Sheraton Changchun Jingyuetan Hotel, Changchun, China 

 

Optical, Mechanical and Electronic Integration:  

Theory and Practice 

 

Venue: Conference Room 1, 1F  

Sheraton Changchun Jingyuetan Hotel, Changchun 

Date and Time: 13:30 - 15:40, August 5, 2018 

 

Organizers: 

Dr. Dapeng Tian, Changchun Institute of Optics, Fine Mechanics and Physics, Chinese 

Academy of Sciences, Changchun, China 

Dr. Jianli Wang, Changchun Institute of Optics, Fine Mechanics and Physics, Chinese 

Academy of Sciences, Changchun, China 

 

About the workshop: 

Optical, Mechanical and Electronic integration technology is one of the core technologies of 

advanced manufacturing. It is the basis of robots, machine tool and several industrial devices. 

Youth is the backbone of future research. The Youth Innovation Promotion Association is a 

new force in the scientific and technological innovation of the Chinese Academy of Sciences. 

We assemble a group of Youth Innovation Promotion Association members who engage in 

the front-line research in the field of optics and mechatronics. Their latest research results will 

be introduced and presented. 
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List of Speakers and Schedule 
 

Time Topics Speaker List 
13:25-13:30 Welcome speech  

13:30-13:50 
Diode-Pumped Alkali-

Vapor Lasers 

Fei Chen, 
State Key Laboratory of Laser 
Interaction with Matter 

13:50-14:10 
Researches on space 

structural dynamics and 
space robot in CIOMP 

Zhenbang Xu, 
Innovation Lab of Space Robot 

System, Space Robotics 
Engineering Center, Changchun 

Institute of Optics, Fine Mechanics 
and Physics, Chinese Academy of 

Sciences 

14:10-14:30 
Advanced Motion Control 

and Its Applications 

Dapeng Tian, 
Key Laboratory of Airborne 

Optical Imaging and Measurement, 
Chinese Academy of Sciences 

14:30-14:50 
Motion Compensation of 

TDI CCD Camera in 
Remote Sensing System 

Dejiang Wang 
Changchun Institute of Optics, Fine 

Mechanics and Physics, Chinese 
Academy of Sciences 

14:50-15:10 
Computer Vision and 

Robots Design 

Ye Zhang, 
Changchun Institute of Optics, Fine 

Mechanics and Physics, Chinese 
Academy of Sciences. 

15:10-15:30 

Experiment analysis of 
adaptive optics based free 

space optic 
communication system 

with a 349-element      
deformable mirror 

Kainan Yao 
Changchun Institute of Optics, Fine 

Mechanics and Physics, Chinese 
Academy of Sciences 

15:30-15:40 Panel Discussion Moderators: All speakers 
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World Youth Development Workshops on Opto-Mechatronics 

Talk 1 

Diode-Pumped Alkali-Vapor Lasers 

Fei Chen 

Associate Professor, State Key Laboratory of Laser Interaction with Matter, 

 Innovation Laboratory of Electro-Optical Countermeasures Technology,  

Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Science 

E-mail: feichenny@126.com 

Abstract 
The diode-pumped alkali-vapor lasers (DPALs) have the preferred properties of solid-state 
lasers and gas lasers, such as higher quantum efficiency, larger stimulation emission cross-
section, small refractive index perturbation, easy heat elimination and good optical 
characteristics. The DPALs are expected to obtain near-infrared laser output with high power, 
high efficiency and high beam quality, which has potential applications in military and 
civilian. In addition, it is a new way to achieve blue-violet laser with high efficiency and high 
power by frequency doubling of DPALs, which has important applications in scientific 
research, medical treatment, environmental monitoring, laser displays and underwater 
communication. In addition, cascade output of mid-infrared and visible laser could be 
obtained employing two-photon excitation. 
The experimental investigations on a diode-pump cesium-vapor laser (Cs-DPAL) and its 
frequency doubling to obtain blue-violet laser are carried out. A Cs-DPAL is constructed. By 
optimizing the parameters, the CW Cs laser with fundamental transverse mode is obtained. 
Then the researchers on blue-violet laser by extra-cavity and intra-cavity frequency doubling 
are presented by using the phase matching method with LBO crystal. In order to obtain the 
dual-wavelength emission of mid-infrared and blue-violet laser, a model on the absorption 
cross-section of the simultaneous two-photon excitation in Rb-vapor four-wave mixing 
process is established. Additionally, two approaches to improve absorption efficiency are 
proposed. 
Dr. Chen is an associate professor and a doctoral supervisor. He received his Doctoral 
degree in physical electronics from Harbin Institute of Technology in 2011. At the same year, 
he joined the State Key Laboratory of Laser Interaction with Matter in Changchun Institute of 
Optics, Fine Mechanics and Physics, Chinese Academy of Sciences. His research interests 
include novel lasers and laser frequency conversion. He has been publishing 108 papers (38 
papers as the first author or corresponding author) in top journals and international 
conferences such as “Light: Science & Applications”, “Optics Letters”, “Optics Express” and 
ASSP, CLEO, ICOP, etc. Among them, 69 papers are recorded in SCI, and 30 papers are 
recorded in EI. The cited time of his papers recorded in SCI has reached more than 1200 times. 
He holds 3 academic books and 4 patents. He organized or participated in over 10 projects, 
including the Natural Science Foundation of China, the Major State Project, the Major 
Science and Technology Project, and the Major Science and Technology Biding Project of 
Jilin Province, etc. He was elected in the Youth Innovation Promotion Association of Chinese 
Academy of Sciences in 2017, and received the financing of the Youth Science and 
Technology Innovation Leaders and Team Project of Jilin Province at the same year. 
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World Youth Development Workshops on Opto-Mechatronics 

Talk 2 

Researches on Space Structural Dynamics and Space 
Robot in CIOMP 

 
Zhenbang Xu 

Innovation Lab of Space Robot System, Space Robotics Engineering Center, Changchun 

Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 

Email: xuzhenbang@gmail.com 

 
Abstract 
The presenters’ group has been studying on space structural dynamics and space robot in 

CIOMP. In space structural dynamics, the main research work concentrates on the analysis 

and control of the jitter of the space device, including the integrated opto-mechanical analysis 

of the space optical device, passive and active micro-vibration control and the ground 

experiments technique of the jitter and so on. Some achievements have been applied to the 

multifunctional optical facilities on chinese space station, which is a flagship project of the 

china aerospace. In space robot, we have researched the space parallel robot and the space 

series robot. The space parallel robot is mainly used to be the adjustable mechanism of the 

large space telescope. The space series robot is used to construct ultra-large space telescope in 

orbit. This report introduces some recent works and main achievements in the above-

mentioned areas. 

 

Dr. Xu received doctor degree from the university of science and technology of china 

(USTC) in 2010. After his career, he is currently a professor at Changchun Institute of Optics 

Fine Mechanics and Physics (CIOMP). His research interests include space structural 

dynamics, passive and active micro-vibration control and space robot. He has been publishing 

more than 30 journal papers in these areas.  
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Abstract 

Motion control theory and technology is one of the cores of industrial practice. Controlling the 
motion of an object means that the acceleration, velocity and position follow the orders 
accurately. Advanced motion control contains three aspects. Firstly, signal processing 
algorithm should be improved. The quality of feedback signal and also command signal 
directly influence the performance of the whole system. Secondly, an internal loop robust 
control should be added. Such a control loop improves disturbance rejection of a motion 
control system and even the overall performance. Thirdly, control algorithm in application 
lays should be focused on. The presenter has been investigating motion control for several 
years. An idea of designing the differentiator is proposed based on feedforward. Disturbance 
observer based internal loop control is also investigated combining sliding mode control. A 
haptic bilateral teleoperation is focused on in the application lay. Transparency haptic 
transmission is achieved with and without communication delay between a master robot and a 
slave robot. 

 

Dr. Tian received B.E and Dr. E. from Beijing Institute of Technology in 2007 and Beihang 
University in 2012, respectively. From 2009 to 2012, he was with Keio Advanced Research 
Center, Keio University as a co-research fellow supported by Chinese Scholarship Council. 
From 2012 to 2014, he was with Changchun Institute of Optics, Fine Mechanics and Physics, 
Chinese Academy of Sciences (CAS) as an assistant professor. He is currently an associate 
professor and member of the Youth Innovation Promotion Association, CAS. His research 
interests include high speed and high accuracy control, bilateral teleoperation and haptics. He 
has published over 40 papers and achieved 5 patents for invention. He is an editorial board 
member of the journal of optics and precision engineering. The First prize for the academic 
achievements of Natural Science in Jilin, 2017’s Outstanding Science and Technology 
Achievement Prize of the Chinese Academy of Sciences (Major Contributor) are presented to 
him. 
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Abstract: 

Clock smear caused by charge transfer of time delay and integration charge coupled device is 
the natural component in remote sensing system, and it could not be eliminated by traditional 
motion compensation schemes. After researching on the operation of a typical TDI CCD, we 
give a thorough understanding on causes of clocking smear. Then an elaborate mathematical 
model describing the charge transfer procedure is developed, and the modulation transfer 
function losses due to charge transfer is also presented, which shows that nearly one pixel 
smear will be introduced by traditional phased timing. Therefore we proposed a novel charge 
transfer method, a series of image simulations are made for two, three and four phase TDI 
CCD in which clocking smear is caused by our and conventional charge transfer methods 
respectively. The experimental results confirm that image quality improvement can be 
achieved by our method. 
 

Dr. Wang received B.E and Dr. E. from Nankai university in 2004 and Qsinghua University 
in 2007, respectively. From 2007 to 2014, he was with Changchun Institute of Optics, Fine 
Mechanics and Physics, Chinese Academy of Sciences (CAS) as an assistant professor. He is 
currently an associate professor and member of the Youth Innovation Promotion Association, 
CAS. His research interests include dim point detection using infrared camera and motion 
compensation in remote sensing cameras. Published more than 20 articles, such as Optics 
Express, Applied Optics, Optics Communication, etc. Authorized more than 5 patents, as a 
tutor or assistant tutor of optical engineering discipline doctoral, master of 4 graduate students. 
He has hosted or participated in a number of national, provincial or ministerial funds or 
projects. 
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Abstract: 

In this work, we propose a nurturance robot system. The robot system follows a modularize 

design style which is consists of several interrelated functions modules, including vision, 

auditory, and speech. This system design enables us easily to be able to integrate other 

functions. Combining some existing state-of-art approaches, the Nurturance robot system 

integrates face recognition, human computer interaction and facial expression display. We 

elaborate the design and implementation of the system from two aspects, software and 

hardware, respectively. Includes two aspects. Firstly, we propose a method for combining 

several software modules of speech recognition and vision. Secondly, we construct a simple 

and effective experimental system to realize our design and design a pretty and smart 

nurturance robot. 

Zhang Ye received PhD. degree from Changchun Institute of Optics, fine Mechanics and 

Physics, Chinese Academy of Sciences in 2008. Previously engaged in ground, aviation, 

aerospace and military related computer vision and artificial intelligence work, with the team 

transferred to the State Key Laboratory of Applied Optics, engaged in the design and research 

and development of artificial intelligence-related civil products. Published more than 20 

articles, including a study about deep learning with an SCI impact factor 6.387, authorized 

more than 10 patents, as a tutor or assistant tutor of artificial intelligence discipline doctoral, 

master of 8 graduate students. She has hosted or participated in a number of national, 

provincial or ministerial funds or projects. In 2018, she will complete a transformation of 

scientific and technological achievements, and planned to set up a business, taking artificial 

intelligence as the core, to serve industrial and civilian. 
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China 

E-mail: yaokainan001@126.com 

Abstract:  

Due to the influence of atmospheric turbulence, the decrease of fiber coupling efficiency leads 
to the decline of free space optical communication (FSOC) system performance. Adaptive 
optics (AO) can reduce atmospheric turbulence effect and improve fiber coupling efficiency 
effectively. To improve the performance in FSOC system, AO system must be designed to 
compensate both high spatial and temporal frequency wavefront aberrations. In this paper, we 
describe an AO system with a 349-element deformable mirror used for FSOC system and 
evaluate its performance under different Greenwood frequency. The simulative and 
experimental results show that the coupling efficiency can be significantly improved after AO 
correction. And more element number of deformable mirror and higher close-loop control 
bandwidth can offer more enhancements for FSOC performance. This experiment analysis 
provides a reference for the design of FSOC system. 

 

Kainan Yao was born in December 1987, received the Doctor’s degree from University of 
China Academy of Sciences in 2015.He is currently a associate professor at Changchun 
Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Member of 
the Youth Innovation Promotion Association of the Chinese Academy of Sciences. His major 
research directions including the adaptive optics technology and the novel wave front sensing 
method. He has more than 10 journal papers, including the first author or corresponding 
author in Optics Express, Applied Optics, IEEE Photonics Journal. Based on the related work, 
he got fundings, such as National Natural Science Foundation of China, National Defense 
Science and Technology Innovation Fund Project of Chinese Academy of Sciences and 
Military Commission Science and Technology Committee Innovation Project. He won the 
Chinese Academy of Sciences President award in 2015. 
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The 2019 IEEE International Conference on Mechatronics and Automation (ICMA 
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a municipality direct under the Central Government, as well as an opening city. It's 
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conference web site. All papers accepted by IEEE ICMA 2019 will be indexed by 
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Organized Sessions: Proposals with the title, the organizers, and a brief statement 
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http://2019.ieee-icma.org 
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CALL FOR PAPERS 
 
IJMA is a fully refereed international journal that presents the state-of-the-art research in the area of mechatronics and 
industrial automation. The intention of IJMA is to provide an international forum to report latest developments from 
interdisciplinary theoretical studies, computational algorithm development and practical applications. It particularly 
welcomes those emerging methodologies and techniques which bridge theoretical studies and applications and have 
significant potential for real-world applications. 

http://ijma.ieee-icma.org;  ISSN (Online): 2045-1067 -  ISSN (Print): 2045-1059 
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The main objective of IJMA is to establish an excellent channel of communication between experts in academic and 
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Contents 
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Submitted papers should not have been previously published nor be currently under consideration for publication 
elsewhere. (N.B. Conference papers may only be submitted if the paper was not originally copyrighted and if it has 
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All papers are refereed through a double blind process. A guide for authors, sample copies and other relevant 
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You may send one copy in the form of an MS Word file attached to an e-mail to: Professor Shuxiang Guo, below 

Editors and Members of the Editorial Board 

 
Executive Editor 

Prof. Huosheng Hu 
University of Essex 
School of Computer Science and Electronic Engineering 
Wivenhoe Park 
Colchester CO4 3SQ, UK 
huosheng.hu@gmail.com 

Editor in Chief 

Prof. Shuxiang Guo 
Kagawa University 
Department of Intelligent Mechanical Systems Engineering 
2217-20 , Hayashi-cho 
Takamatsu, 761-0396, JAPAN 
guo@eng.kagawa-u.ac.jp 

Editorial Board Members 

Toshio Fukuda, Nagoya University, JAPAN 
Martin Adams, Nanyang Technological University, SINGAPORE 
Gursel Alici, University of Wollongong, AUSTRALIA 
Hajime Asama, University of Tokyo, JAPAN 
Darwin G Caldwell, Italian Institute of Technology, ITALY 
Fabio Celani, Sapienza University of Rome, ITALY 
Alexander Ferworn, Ryerson University, CANADA 
Dagui Huang, UESTC, CHINA 
Jeffrey Johnson, Open University, UK 

T.J. Tarn, Washington University in St. Louis, USA 
William R. Hamel, the University of Tennessee, USA 
Max Meng, Chinese University of Hong Kong, CHINA 
James K. Mills, University of Toronto, CANADA 
Aiguo Ming, University of Electro-Communications, JAPAN 
Hong Zhang, University of Alberta, CANADA 
Jianwei Zhang, University of Hamburg, GERMANY 
Jong-Hwan Kim, KAIST, KOREA 
Chang Liu, Northwestern University, USA 
Nazim Mir-Nasiri, Swinburne University of Technology, MALAYSIA





 



v i s i t w w w . i n d e r s c i e n c e . c o m

Scope of the Journal
IJMA is a fully refereed international journal that presents the state-of-the-art
research in the area of mechatronics and industrial automation. The intention of
IJMA is to provide an international forum to report latest developments from
interdisciplinary theoretical studies, computational algorithm development and
practical applications. It particularly welcomes those emerging methodologies and
techniques which bridge theoretical studies and applications and have significant
potential for real-world applications.

Contents
IJMA publishes original papers, technical reports, case studies, review papers and
tutorials. Special Issues devoted to important topics in advanced mechatronic
systems, robotics, control engineering and industrial automation will be published
from time to time.

Subject coverage:
Suitable topics include, but are not limited to:
• Intelligent mechatronics, robotics and
biomimetics
• Novel and unconventional mechatronic
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• Modelling and control of mechatronics
systems and robots
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multi-sensor data fusion
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What the editors say
about IJMA
The new IJMA will cover the area of mechatronics and
automation that is currently very important and hot
topics. I see that the technology of mechatronics and
automation will play a major role in developing new
technological products. Hence, I am expecting that the
new journal will be a great hit with every researcher who
is working on future innovations. It gives a great pleasure
to be a part of the IJMA team.
Toshio Fukuda,
Nagoya University, Japan

I am honored to be a part of this exciting new journal
which addresses an important and emerging area of
research, and believe that it will be extraordinarily
successful. I am confident that IJMA will have a
significant impact in the area of mechatroronics and
automation.
T.J. Tarn,
Washington University in St. Louis, USA

It is certainly an honor for me to serve as an Editorial
Board member for this important new journal.
Mechatronics and automation technologies are central in
a wide range of expanding industries across the world.
IJMA promises to provide both basic and applied
researchers a high quality avenue to report their work in
this exciting aspect of modern engineering.
William R. Hamel,
The University of Tennessee, USA

Mechatronics and industrial automation are at the heart
of technological development and it is vital that
researchers have high quality publications in which they
can rapidly disseminate their results. IJMA will cover a
vital and underrepresented area of research and I am
confident that it will have a significant impact on the
community, quickly becoming a leading journal in this
field.
Darwin G Caldwell,
Italian Institute of Technology, Italy

I am honored to be invited to serve as an Editorial Board
member of this new journal. Under the guidance of
Editors and Editorial Board, this new journal will be an
important forum for the publication of exciting new
developments in emerging technological areas.
James K. Mills,
University of Toronto, Canada

The birth of the new journal is a big event in the exciting
field of Mechatronics and Automation, and I am very
proud to be a part of the strong editorial team that will
maintain high quality and standards of all the papers
published in it. The IJMA is certainly going to be a vital
and unique source of information on the latest theoretical
and practical achievements of the researchers in this
multidisciplinary and very essential engineering area. 
Nazim Mir-Nasiri,
Swinburne University of Technology, Malaysia
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