Preface

The 20™ International Conference on Mechatronics Technology (ICMT2016) is an annual
international mechatronics and technology conference that has been successfully held for 19 years,
and have provided a platform for participants to exchange new ideas, to learn about new projects, to
rethink existing initiatives, to be inspired and inspiring others. It is the highest level conference in
mechatronics and technology field in the world. ICMT was held in USA, Singapore, Korea,
Canada, Japan, Malaysia, etc., and this year 20" Conference in Dalian, China. The objective of
ICMT is to facilitate close dialogues, networking and collaborations among experts on issues
related to research and technological development in mechatronics. In this conference, there are
over 160 academia representatives from different countries and regions. ICMT offered a forum to
discuss state-of-the-art technologies and emerging application trends, and provided great
opportunities for professional interactions and networking in a friendly and hospitable setting.

This Conference is organized by Dalian University of Technology and Collaborative
Innovation Center of Major Machine Manufacturing in Liaoning, co-organized by Beijing
University of Technology, and it is also supported by other organizations, including Chinese
Mechanical Engineering Society, National Natural Science Foundation of China, Chinese Society
of Micro-Nano Technology, Shenyang Blower Works Group Corporation, Northern Heavy
Industries Group Co., Ltd., Dalian Huarui Heavy Industry Group Co., Ltd., Wafangdian Bearing
Group Corp. and Aviation Industry Corporation of China.

Finally, thanks to Applied Mechanics and Materials for their work on publishing the special
volume for selected papers of this conference. Hope that we can continue this cooperation in
coming conferences in the future.

Prof. Dongming Guo

Chairman of ICMT2016

President, Dalian University of Technology
30 March 2017

All rights reserved. No part of contents of this paper may be reproduced, processed or transmitted in any form or by any means without the written
permission of Trans Tech Publications Ltd, www.scientific.net. (#0-10/02/26,20:49:13)



Committees

International Steering Committee

Australia:
Canada:
China:
Germany:
Greece:
Hungary:
Italian:
Japan:
Korea:
Malaysia:
Mexico:

Philippines:

Singapore:
Taiwan:
Thailand:
Turkey:
UK:

USA:
Vietnam:

Gursel Alici, John Billingsley, Saeid Nahavandi, Bijan Shirnzadeh

Greg Baiden, Yassiah Bissiri

Zengqi Sun, Guozheng Yan, Zhaoyao Shi, Xudong Kang, Dazhi Wang
Eberhard Manske, Gerd Jager, Bodo Heimann, Sergej Fatikow, Heinz Woern
Kalogiannakis Michail

Somlo Janos, Imre J. Rudas

Adolfo Senatore

Nobuyuki Iwatsuki, Mamoru Mitsuishi, Naoki Asakawa, Tadahiko Shinshi
Kyoung Kwan Ahn, Soon Young Yang, Byung Ryong Lee, Sun-Kyu Lee
Shamsudin Hj. Mohd Amin

Jesus Manuel Dorador-Gonzalez, Jose Emilio Vargas-Soto,
Eduardo Castillo-Castaneda

Feliciano H. Japitana, Elmer P. Dadios

Loke-Chong Lee, Ser-Yong Lim, Danwei Wang, Marcelo H. Ang Jr.
Kuang-Chao Fan, Fang-Jung Shiou, Yun-Tien Liu

Manukid Parnichkun, Nitin Afzulpurker

Okyay Kaynak, Dante J.Dorantes-Gonzalez

Robert Parkin, Mike Jackson

Jay Lee, Oussama Khatib, Kazuo Yamazaki, Chia-Hsiang Menq
Nguyen Khoa Son, Pham Thuong Cat, Pham Anh Tuan

Program Committee

Chair:
Vice-Chair:
Member:

Liding Wang, Dalian University of Technology, China
Zhenyuan Jia, Dalian University of Technology, China

Kyoung Kwan Ahn, University of Ulsan, Korea

Yutaka Tanaka, Hosei University, Japan

Kazuhiro Yoshida, Tokyo Institute of Technology, Japan
Byung Ryong Lee, University of Ulsan, Korea

Kuang-Chao Fan, Dalian University of Technology, China
Eberhard Manske, Technological University [lmenau, Germany

Fang-Jung Shiou, National Taiwan University of Science and Technology,
Taiwan

Masafumi Okada, Tokyo Institute of Technology, Japan

Zhaoyao Shi, Beijing University of Technology, China

Naoki Asakawa, Kanazawa University, Japan

Tadahiko Shinshi, Tokyo Institute of Technology, Japan

Xuesong Mei, Xi’an Jiaotong University, China

Xiangyang Zhu, Shanghai Jiao Tong University, China

Zhouping Yin, Huazhong University of Science and Technology, China
Xin Fu, Zhejiang University, China

Wei Sun, Dalian University of Technology, China



Local Organizing Committee (Dalian University of Technology)

Chair: Xudong Kang

Member: Yongqing Wang
Chong Liu
Yue Ma
Yueling Bian
Shengjun Yu
Renke Kang
Yuwen Sun
Qingkai Han
Fuji Wang
Danyang Zhao
Dazhi Wang
Wei Liu
Jing Sun
Rui Yang
Jingmin Li
Junsheng Liang
Tongqun Ren
Jianwei Ma
Xiaoping Cheng
Bin Sun

Sponsors

Chinese Mechanical Engineering Society
National Natural Science Foundation of China
Chinese Society of Micro-Nano Technology
Shenyang Blower Works Group Corporation
Northern Heavy Industries Group Co., Ltd.
Dalian Huarui Heavy Industry Group Co., Ltd.
Wafangdian Bearing Group Corp.

Aviation Industry Corporation of China



