2017 2nd Asia-Pacific Conference
on Intelligent Robot Systems
(ACIRS 2017)

Wuhan, China
16-18 June 2017

I E E E IEEE Catalog Number: CFP17F66-POD
° ISBN: 978-1-5090-6794-7



Copyright © 2017 by the Institute of Electrical and Electronics Engineers, Inc
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP17F66-POD
ISBN (Print-On-Demand): 978-1-5090-6794-7
ISBN (Online): 978-1-5090-6793-0

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



2017 2nd Asia-Pacific Conference on Intelligent Robot
Systems (ACIRS 2017)

Table of Contents

+ Image Processing and Computer Vision

A Multimodal Gesture-Based Virtual Interactive Piano System Using Computer Vision and a Motion Controller.......... 1
Shaun van Wyk, Dustin van der Haar

Recognition and Location of Solar Panels Based on Maching ViSion ..........cccceiieiiieiiciiieee ettt 7
Yi-yong Yao, Yu-tao Hu

NS-SOF: A Non-feature Matching Approach for Sparse Optical FIOW .........cccviiieiiiii i 13
Gang Hu, Yan Wang, Lei Guo

An Implementation Framework for Fast IMage ProCESSING .......coicviiiiiieeeecitie et e et esetre e e esrre e e e srre e e eearae e e srbeeeeeares 19
J. Fegan, S. A. Coleman, D. Kerr, B. W. Scotney

A Novel Image Retrieval Model Based on Semantic Information and Probability Rough Set Analysis Method............. 23
Yilin Zhu, Naihuan Jing, Wenquan Chen

Superpixel Finite Element Segmentation for RGB-D IMagES .....c.veeeiiuiiieeiiieeceiiie e esiee e ertre e e s stre e e snre e e e srre e s e nntaeeesneeee s 28

D. Kerr, S. A. Coleman, B. W. Scotney

Detection of Salient Region of In-field Rapeseed Plant Images Based-on Visual Attention Model............cccceeureenneee. 33
Lanlan Wu
Study on the Movable Detection Method about Inland Vessels Ultra-draft Violations .........ccccceeeeeiieeeevcneecccieee e, 37

Wenyuan Chen, Ling Dong, Wentong Yi, Xiangiao Chen

Tongue Shape Classification Integrating Image Preprocessing and Convolution Neural Network..........ccccecveeeeevveeens 42
Chun-Mei Huo, Hong Zheng, Hong-Yi Su, Zhao-Liang Sun, Yi-Jin Cai, Yi-Fei Xu

Face Spoof Detection Using Light Reflection in Moderate to LOw Lighting........cccoveeeiiviiieiiiiee e 47

Kudzaishe Mhou, Dustin van der Haar, Wai Sze Leung

Online Image Jacobian Identification Using Optimal Adaptive Robust Kalman Filter for Uncalibrated Visual Servoing

Ren Xiaolin, Li Hongwen, Li Yuanchun

Vision-Based Localization in Campus with a Multi-stage Framework ... 58

Guochen Ni, Rui Yu, Dawei Zhao, Tao Wu, Bin Dai



Multi-pedestrian Detection in Crowded Places on QUAdrotor's VIEW.......ccccuueeiiiieeeiiiieeeeciiee e cciee e e esvae e snvee e e 62
Yang Sun, Zhenghua Liu, Baoyang Ding

Lip Detection and AdQpLiVe TraCKiNG ......c.eeiiii ittt ettt e st e e e sbe e s bte e sabeesbeesbeeesabeesabeesnbeesnnes 66
Benjamin Wang, Jane X. Zhang

+ Computer Science and Information Technology

Self-Adaptive Weighted Majority Vote Algorithm Based 0N ENTIrOPY ......cccvverieiieee it eeree et eeerre e e eearae e eearee s 73
Rui Li, Xiaodan Wang

Classification Based on Label Semantic CharacteriStic ANGIYSIS ......cccveieeiiieeiiiieee ettt eere e et e e eeabae e e earee s 78
Mingwei Zhang, Ziqi Ji, Zebo Dong

A Method for Improving Consistency of Judgment Matrix in the AHP.........ccocii it 83
Qinglin Xu, Mengqi Xiong

Storing and QUETYING AlS Data i HBASE......uiiiuiiiieiiieeeiee ettt sttt e st e e stte e sateesbeesbeesbeeesaseesabeessbeessseesnssessssessnseenns 88
Tiantian Liu, Shu Gao, Xiumin Chu, Cong Lu

The Fluorescence Spectroscopy Recognition of the Traditional Chinese Medicine Injection Based on the Lifting
Wavelet- BP-FUZZY NEUIAl NETWOIK ......cuiieiiiiieeeeieseeee e estee ettt e st e e e st e e e st e e e sateeeessteeeesnsteeeesnseeeesnseeeesssnnensnsnns 93

Yue Zhang, Chen Chen

Analysis and Application of Functional Safety Based on Modified FMEA Method.........cccocvvveiviiiiiciiee e 98
Wang Yang, Li Yanwen, Li Chunshu, Wang Xiyang

Identification of Research Fronts in Artificial INteIlIENCE ...c.uvveieeiee e 104
Changshou Luo, Liying Zhou, Qingfeng Wei

Researchment of Metadata-Driven Based Informatization Strategy of Parameter’ Life Cycle Management............... 109
Zhili Pei, Jin Chen, Mingyang Jiang, Jingqing Jiang, Qinghu Wang, Yang Song, Ming Zhao

Researchment of Cloud Computing Platform Based Software Craftsmanship Pattern........cccccoecveeeeiiieecccieecccciieeeenns 114
Qinghu Wang, Mingyu Bai, Jingqing Jiang, Mingyang Jiang, Zhili Pei, Huan Ping, Jian Xu

+ Communication and Information System

A New Design of GOld-Like BiNAry SEQUENCES .......vueiieiiieeeecieeeeitteeeestteeessateeeesssteesesseeeeessseeeesssseeesanssesesssssesessseneennns 118
Yan Jun, Zhang Xiang-li

Application of Time-Space Complex Envelope Technique in Time-Domain Near-Field Acoustic Holography.............. 125
Xiaoxia Guo, Xudong Wang, Chaofeng Lan, Chuang Han

Semi-bit Frequency Compensation Differential Combining Post-Correlation Processing for GNSS Weak Signal
ENVIFONMIEBNT .ttt et e e e e sttt e e e e e e s b bt aeeeeeeesaan s b et e e eeeesaaassebaeeeeesasssbebaeeeesssannssbnaaeasssssnnnrrnees 129

Zhang Xiang-li, Yan Jun



A Qaud_byte Implementation of 8B10B Decoder in JESD204B Protocol ........cccocueeeeiiieieeiiiee e eeieee e sveee e 137
Qunqun Zhou, Wei Wang, Yafeng Yao, Zhao Chen
+  Control Theory and Technology

A Novel Traffic Light Recognition Method for Traffic MoNItoring SYStEMS ......cccecviiieiiiie et 141
Na Wu, Hongxia Fang

A Design of Control System for Fixed Double Propellant Unmanned Surface Vehicle Based on Moos-IvP.................. 146
Lingyan Dong, Songli Jia, Hongli Xu, Wenkang Yi

Development of the Control System of a Voice-Operated Wheelchair with Multi-posture Characteristics................. 151
Duojin Wang, Hongliu Yu

Strategy Research on Vehicle Constant Speed Downhill Control Based on Hydraulic Retarder..........ccccccouveevcivveennnene. 156
Xiao-yu Chen, Xiao-yong Liu, Zheng-long Zhu, Ke-yong Ao

Research on Vehicle Control Unit Based on FUNCLIONal SAfety.......coiiiiiiiiiiiiiiecieccee e 160
Boyu Liu, Yanwen Li

A Survey on sEMG Control Strategies of Wearable Hand Exoskeleton for Rehabilitation..........ccccceevevieeiiiieiiicciieeen, 165
Qingyun Meng, Qiaoling Meng, Hongliu Yu, Xiaodong Wei

System Generator Model-Based FPGA Design Optimization and Hardware Cosimulation for Lorenz Chaotic Generator

...................................................................................................................................................................................... 170
Lei Zhang

+ UAV & Aircraft Control and System Evaluation

State Estimation for Unmanned Underwater Vehicles with the Extreme Information Rate.........cccecceeveivennerniennene 175
Fang Jin, Qing-Quan Liu

Semantical Obstacle Representation Model for Fast UAV Path Planning .........ccovveviieeeieiieee s 180
Yuexing Wang, Ming Liu, Jiansu Pu, Yang Xu

Minimum Data Rate for Observability of Networked Unmanned Vehicle with the Process Disturbance.................... 185
Qing-Quan Liu, Fang Jin

Research on the UAV Multi-channel Human-Machine Interaction System .........cccvveviiiieiiciee e 190
Chen Yao, Li Xiaoling, Lou Zhiyuan, Wang Huifen, Wen Pengcheng

Route Planning Based on Improved Artificial Potential Field Method ..o 196
Liu Zhiyang, Jiang Tao

Research on Control Scheme of Vertical Take-off and Landing Fixed-Wing UAV.........ccocveeiiieeeeiireee e eeraee e 200
Jian Zhang, Zhiming Guo, Liaoni Wu

A UAV Patrol System Based on BlUetOOTh LOCAlIZAtION ........cccvveiiiiiieeeeciiee ettt e eeree e e rare e e e aree e e snae e e enaraeeeenns 205

Mengfei Zhou, Jiang Lin, Shuo Liang, Wei Du, Long Cheng



Multi-UAV Cooperative Reconnaissance Decision-Making Based 0N LINGO .......cccuviieiiiieiiiiee e eveee e 210
Zhang Yao-zhong, Xie Song-yan

+ Modeling and Control of Robot Systems

Accuracy Enhancement of Industrial Robots by On-line Pose COrreCtion .........ccccveeeeiciveeeeiiieeeeeeieeeeecreeeeerreeeesreee e e 214
Sepehr Gharaaty, Tingting Shu, Wen-Fang Xie, Ahmed Joubair, llian A. Bonev

HiBot: A Generic ROS-Based Robot-Remote-Control Framework ............cooiiiiiiiiiiiieeeeeeeeeeeeee e 221
Bingzheng Yan, Dianxi Shi, Jing Wei, Chen Pan

Kinematic Modeling and Simulation of Wheeled Pipe Robot in Elbow at Planar Motion Stage .........cccceeeeveeeecvveeens 227
Ziwei Zhang, Guoying Meng, Pengfei Sun

Research and Implementation of Master-Slave Control for Interventional Robot System .........ccccocevvviiiniiiniienniiennn, 234
Xie Qingcheng, Chen Guo, Han Shipeng

A Robotic Simulation System Combined USARSIM and RCS LIDrary ........cooueerieeniieinieenie et esiee e sieeseee s 240
Su Zhibao, Zhang Haojie, Zhu Sen

Simulation Experiment of Flexible Parallel Robot Control by RBF Neural Network Based on Sliding Mode Robust Term

...................................................................................................................................................................................... 244
Wang Yuqi, Lin Qi, Wang XiaoGuang, Liu Jun

Rotation Control of Silo Cleaning Robot by FIEXible DIiVe........cocciuiiiieciieeecee e e e ae e 250
Huige Chen, Yi Cao, Yuyu Zhu

Design and Testing of Parallel Alignment Mechanism for Space Optical Payload ..........cccoocvieveviieiinciee e 254
Yu Yang, Xu Zhen-Bang, Han Chun-Yang, Han Hasiaogier, Wang Xiao-Ming, Wu Qing-Wen

+ Robot Design and Performance Test

The Design and Analysis of Variable Buoyancy System Of AUV ........coooiiiiiiiiieie et eeree e e snre e e e sraeeeenns 259
Qinggang Sun, Rong Zheng, Fulin Ren, Mozhu Li, Hongguang Liang

Design and Analysis of Qil-Immersed Transformer Internal Detection RODOt...........coccvvviiiiieiieiiiee e, 264
Li Xun, Huang Ronghui, Wang Yabiao, He Zhen, Li Zhigang

Design and Mode Switching of Wheel-Leg Adaptable Amphibious RObOL........ccccviviviiiiiiie e 270
Jicheng Liu, Jinshuai Yang

Error Analysis and Research on 3-DOF Coordinate Measuring RODOt .........ccuviieiiiiiiiiiiee e 275

Jiliang Zhao, Yu Su, Tao Zhang, Shentian Weng, Haifeng Luo, Hongbo Li

A Robotic System for Investigation on Mis-alignment Force of Needle and Vein Needle Insertion into Blood Vessel

Zixing Li, Mingwei Li, Jiaqi Wei, Baiquan Su, Chuangcun Pan, Shaolong Kuang, Lihong Zhou

Vi



Anti-falling Tree Climbing Mechanism Optimization .........cocciiiiiiiiii e e e e e e s e e e e snraeeeenns 284

Pengfei Gui, Ligiong Tang, Subhas Mukhopadhyay

A Natural Orifice Soft Robot with Novel Driven Method for Minimally Invasive Surgery (MIS)........ccocceevvieenieenneennn 289

Quanwei Hao, Zixing Li, Hao Yan, Guanjie Li, Baiquan Su

Towards Flexible Magnetoelectronics for RObotic APPlICAtIONS ........cceciveeiiiiiiieeiiree e e e e e ebaeeeenns 295
Hadi Heidari, Fengyuan Liu, Ravinder Dahiya

Development a Feeding Assistive RODOT fOr EQtiNg ASSIST .....cvuiiiiiiveieeiiieeeeirreeeeereeeeeereeeeetreeeesreeeeeeareeeesaseeessaraeeennns 299
Mingming Guo, Ping Shi, Hongliu Yu

Algorithm for Autonomous Navigation of Mobile Robot Measurements Based on Beidou/Laser Radar .................... 305

Dan Li, Guotian He, Canfeng Wu, Tianmiao Wang

Optimal Design of Clamping Mechanism for AUV Underwater Docking Device Based on Kriging Model.................... 310
Du Jun, Meng Lingshuai, Gu Haitao, Sun Kai, Zhimin Xi

Kinematics Analysis and Simulation of a Novel 2R1T Coupled MechaniSm ...........ccceveerienienienienicnienieseeseesee e 315
Jiacheng Zhang, Jingfang Liu

+ Mechanical Engineering and Power Systems

Parameters Matching and Simulation for the Double Planetary Hybrid Powertrain...........cccccevvvieiiviciiee e 320
Wei Wang, Kongjian Qin, Fei Li, Qing Wei

Research on Energy Regenerative Braking of Electric Vehicle Based on Functional Safety Analysis........c.ccccevvvveennes 326
Dongbin Zhu, Xiyang Wang, Yanwen Li, Yang Wang

Analysis of Transient Deformation Response for Flexible Robotic Manipulator Using Assumed Mode Method......... 331
Wei Ding, Yunian Shen

The Research of Electric Vehicle’s MCU System Based 0N ISO26262 .........ccccueeeeiiieeeeiiieeeeeiieeeeetreeeesreeeeseareeessrneeeenns 336
Hong-Peng Li, Yan-wen Li

Research and Simulation on the Motion of Deflection Type Automaton DEVICE ........ccuvveeiciieeeeiiiee et 341
Sun Yanfu, Li Huibin, Diao Jiagian

A Systematic Analysis of 3D Printing Technology COMMUNITY ......c.veiiiiiiiieieiiiec ettt et e e eare e e e srre e e e earaeeeenns 345
Cunjin Li, Yonggang Chen, Qiangian Zhang

AULROT INAEX ... 350

vii





