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Proceedings of the 2015 

Technical Program(CIS) 
 
Wednesday, 15 July 2015 
 

Session Image Processing and Computer Vision 

Date/Time Wednesday, 15 July 2015 / 8:30 – 10:15 hrs 

Session Chair Prof. Michal Haindl 

Session Co-Chair Dr. Veyhong Chhor 

8:30 - 8:45 Iterative Projector Calibration using Multi-frequency Phase-shifting Method   1 
Xu Zhang, Zhaorui Zhang and Wei Cheng 

8:45 - 9:00 High Dynamic Range and All-focus Image from Light Field   7 
Chen Li and Xu Zhang 

9:00 - 9:15 Color Texture Restoration   13 
Michal Haindl and Vojt ch Havlí ek 

9:15 - 9:30 Illumination-Invariant Line Detection with the Gray-Scale Hough Transform   19 
Veyhong Chhor and Toshiaki Kondo 

9:30 - 9:45 Improvements of RGB-D Hand Posture Recognition Using an User-Guide Scheme   24 
Huong-Giang Doan, Hai Vu, Thanh-Hai Tran and Eric Castelli 

9:45 - 10:00 Near Point Light Source Location Estimation from Shadow Edge Correspondence   30 
Nopporn Chotikakamthorn 

10:00 - 10:15 Normalized Cut Segmentation with Edge Constraint for High Resolution Remote 
Sensing Imagery   36 
Rongrong Gao, Yanfei Zhong, Bei Zhao and Liangpei Zhang 

 

Session Cybernetics, Automation and Control 

Date/Time Wednesday, 15 July 2015 / 11:00 – 12:15 hrs 

Session Chair Prof. Zhong-Ping Jiang 

Session Co-Chair Prof. Huseyin Akcay 

11:00 - 11:15 H-Infinity Optimal Control of Unknown Linear Discrete-time Systems: An Off-policy 
Reinforcement Learning Approach   41 
Bahare Kiumarsi, Hamidreza Modares, Frank L. Lewis and Zhong-Ping Jiang 

11:15 - 11:30 Logic-Dynamic Approach to Study Nonlinear Dynamic Systems   47 
Alexey Zhrabok, Alexey Shumsky and Bin Jiang 

11:30 - 11:45 Value Iteration and Adaptive Optimal Control for Linear Continuous-time Systems    53
Tao Bian and Zhong-Ping Jiang 

11:45 - 12:00 Robust Set Invariance and Contractivity of Continuous-Time Systems    59
George Bitsoris and Marina Vassilaki 

12:00 - 12:15 Spectrum Estimation in Frequency-Domain by Subspace and Regularization-Based 
Algorithms: A Survey    65
Hüseyin Akçay 
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Session Fuzzy Systems and Evolutionary Computation and Control 

Date/Time Wednesday, 15 July 2015 / 13:30 – 15:15 hrs 

Session Chair Prof. Simon X. Yang 

13:30 - 13:45 Continuity of Approximate Reasoning Using Fuzzy Number under Łukasiewicz t-norm   71 

Takashi Mitsuishi, Nami Shimada, Toshimichi Homma, Mayumi Ueda, Masayuki Kochizawa 

and Yasunari Shidama 

13:45 - 14:00 Decoupling Control and Energy Efficient System for Meat Drying Processing based on 

Fuzzy-PID Approaches   75 

Wei Zhang, Hong Ma, Simon X. Yang and Gauri S. Mittal 

14:00 - 14:15 A Differential Evolution-Based Hybrid NSGA-II for Multi-objective Optimization   81 

Pan Xiaoying, Zhu Jing, Chen Hao, Chen Xuejing and Hu Kaikai 

14:15 - 14:30 Searching Inside Group Approach for Combination Test Suite Reduction   87 

Hao Chen and Xiao-Ying Pan 

14:30 - 14:45 On Supervisory Policies that Enforce Liveness in Controlled Petri Nets that are Similar   93 

E. Salimi, N. Somnath and R. S. Sreenivas 

14:45 - 15:00 A Multicriteria Analysis Approach for Evaluating the Sustainability Performance of 

Hydropower Projects under Hesitant Fuzzy Environment   98 

Santoso Wibowo, Srimannarayana Grandhi and Mary Tom 

15:00 - 15:15 A Fuzzy Multicriteria Decision Making Model for Restaurant Menu Ranking   104 

Mary Tom, Santoso Wibowo and Srimannarayana Grandhi 

 
 

Session Computational Intelligence 

Date/Time Wednesday, 15 July 2015 / 16:00 – 17:30 hrs 

Session Chair Prof. Kok Kiong Tan 

Session Co-Chair Prof. Shian-Chang Huang 

16:00 - 16:15 Regression based on Neural Incremental Attribute Learning with Correlation-based 

Feature Ordering   109 

Ting Wang, Xiaoyan Zhu, Sheng-Uei Guan, Ka Lok Man and T.O. Ting 

16:15 - 16:30 Different Regimes for Classification of DNA Sequences   114 

Terje Kristensen and Fabien Guillaume 

16:30 - 16:45 Intelligent Data Mining Systems by Generalized Multiple Kernel Machines on Graph 

Based Subspace   120 

Shian-Chang Huang and Tung-Kuang Wu 

16:45 - 17:00 Feasibility of Adaptive Streaming Technologies in Developing an Integrated Learning 

Platform   126 

Tan Kok Kiong and Arun Shankar Narayanan 

17:00 - 17:15 Sensor Fault Identification based on Error-Correcting Output Codes Method   131 

Rui Zhou, Jie Chen and Fang Deng 
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17:15 - 17:30 A Method of Quality Control for Globoidal Cam Machining Based on Multi-variable 

Mirror Compensation   137 

Yiyong Yao, Xu Wang, Hu Zhao and Sheng Zou 

 
 

Thrusday, 16 July 2015 
 

Session Human Robot Interface & Intelligent Transportation 

Date/Time Thursday, 16 July 2015 / 8:30 – 10:15 hrs 

Session Chair Prof. Javier Gonzalez-Jimenez 

Session Co-Chair Dr. Yan Wu 

8:30 - 8:45 Creating ROS Launch Files Using a Visual Programming Interface   142 

Aditya Narayanamoorthy, Renjun Li and Zhiyong Huang 

8:45 - 9:00 Evaluation of Using Semi-Autonomy Features in Mobile Robotic Telepresence Systems   147 

Andrey Kiselev, Annica Kristoffersson, Francisco Melendez, Cipriano Galindo, Amy Loutfi, 

Javier Gonzalez-Jimenez and Silvia Coradeschi 

9:00 - 9:15 Improving Human-Robot Interactivity for Tele-operated Industrial and Service Robot 

Applications   153 

Yan Wu, Wei Liang Chan, Yanan Li, Keng Peng Tee, Rui Yan and Dilip K. Limbu 

9:15 - 9:30 Autonomous Vehicle Planning System Design under Perception Limitation in Pedestrian 

Environment   159 

Wei Liu, Zhiyong Weng, Zhuangjie Chong, Xiaotong Shen, Scott Pendleton, Baoxing Qin, Guo 

Ming James Fu and Marcelo H. Ang Jr. 

9:30 - 9:45 Autonomous Mobility on Demand in SimMobility: Case Study of the Central Business 

District in Singapore   167 

Katarzyna Anna Marczuk, Harold Soh Soon Hong, Carlos Miguel Lima Azevedo, Muhammad 

Adnan, Scott Drew Pendleton, Emilio Frazzoli and Der Horng Lee 

9:45 - 10:00 Efficient L-shape Fitting of Laser Scanner Data for Vehicle Pose Estimation   173 

Xiaotong Shen, Scott Pendleton and Marcelo H. Ang Jr. 

10:00 - 10:15 Precise Free Space Detection and Its Application to Background Extraction   179 

Woo-Sol Hur, Seung-Tak Choi, Seong-Woo Kim and Seung-Woo Seo 
 
 

Session Cognitive Computing 

Date/Time Thursday, 16 July 2015 / 11:00 – 12:30 hrs 

Session Chair Prof. Shinichi Tamura 

Session Co-Chair Dr. Shilin Fan 

11:00 - 11:15 Grasping Control for a Neuro-Cognitive Robot   185 

Boon Hwa Tan and Huajin Tang 
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11:15 - 11:30 Spike Code and Information Flow in Cultured Neuronal Networks and its Simulation on 

2D Mesh Network   191 

Shinichi Tamura, Yoshi Nishitani, Chie Hosokawa and Yuko Mizuno-Matsumoto 

11:30 - 11:45 Estimating Intrinsic Dimension by Sparse Convex Representation   196 

Lili Li, Jiancheng Lv and Shengqiao Ni 

11:45 - 12:00 Social Boundary of Any Two Nodes in a Social Network   202 

Shilin Fan, Ping Li, Yan Chen and Lixue Chen 

12:00 - 12:15 Applying Low Rank Representation based Spatial Pyramid Matching in Welding Image 

Classification   208 

Aditya Narayanamoorthy, Xi Peng and Huajin Tang 

12:15 - 12:30 Biterm-based Multilayer Perceptron Network for Tagging Short Text   212 

Hao Hu, Ping Li and Yan Chen 
 

Session Multi-Agent Systems, Medical Robots & Humanoid Robots 

Date/Time Thursday, 16 July 2015 / 13:45 – 15:30 hrs 

Session Chair Prof. Jie Huang 

Session Co-Chair Prof. Hongliang Ren 

13:45 - 14:00 The Leader-following Consensus for Multiple Uncertain Euler-Lagrange Systems with a 

Distributed Adaptive Observer   218 

He Cai and Jie Huang 

14:00 - 14:15 Distributed Output Tracking of Multi-Agent Systems with Stochastic Nonlinear 

Dynamics and Multiple Leaders   224 

Wuquan Li, Lu Liu and Gang Feng 

14:15 - 14:30 Design and Control of a Novel Mechatronic Tracheostomy Tube-Inserted Suction 

Catheter for Automated Tracheal Suctioning   228 

Thanh Nho Do, Tian En Timothy Seah and Soo Jay Phee 

14:30 - 14:45 Design of a Steering Mechanism for a Tethered Capsule Endoscope   234 

Xianming Ye, Cyril Hasson, W. Jong Yoon and John-John Cabibihan 

14:45 - 15:00 A Novel Tele-operated Flexible Surgical Arm with Optimal Trajectory tracking Aiming 

for Minimally Invasive Neurosurgery   239 

Zheng Li, Jan Feiling, Hongliang Ren and Haoyong Yu 

15:00 - 15:15 Preliminary Design towards a Magnetic Actuated Drug Delivery System   245 

Shen Shen, Shuang Song, Jingling Zhu, Max Q-H Meng, Jun Li and Hongliang Ren 

15:15 - 15:30 A Humanoid Robot with the Intelligence of Playing a Swing   250 

Chi-Cheng Cheng and Tat Seng Si Tou 
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Session Sensors & other Hardware Systems 

Date/Time Thursday, 16 July 2015 / 16:15 – 17:15 hrs 

Session Chair Prof. Michael Yu Wang 

Session Co-Chair Prof. Chian C. Ho 

16:15 - 16:30 Soft Compressive Sensor Design and Analysis   255 

Zhang Hongying, Michael Yu Wang and Zhu Jian 

16:30 - 16:45 Modelling and Simulation of a 12-Cell Battery Power System with Fault Control for 

Underwater Robot    261
Zuchang Gao, Junbo Jia, Jinlong Xie, Wei Da Toh, Pengfeng Lin, Hang Lyu, Deddy Julyanto, 

Cheng Siong Chin and Wai Lok Woo 

16:45 - 17:00 A Multi-Hop Microprocessor Based Prototype System for Remote Vibration and Image 

Monitoring of Underwater Offshore Platform   268 

Pradeepkumar Krishnamoorthy, Cheng Siong Chin, Zuchang Gao and Weipeng Lin 

17:00 - 17:15 Real-Time Indoor Positioning System Based on RFID Heron-Bilateration Location 

Estimation and IMU Angular-Driven Navigation Reckoning   276 

Zu-Hao Lai and Chian C. Ho 
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Proceedings of the 2015 

Technical Program(RAM) 
 
Wednesday, 15 July 2015 

Session Mechanisms & Design 

Date/Time Wednesday, 15 July 2015 / 8:30 – 9:45 hrs 

Session Chair Altug Iftar 

8:30 - 8:45 Optimal Design and Control of a Stewart-Gough Platform   1 

Nguyen Xuan Vinh, Le Quoc Ha, Nguyen Minh Thanh, Nguyen Ngoc Lam and Le Hoai Quoc 

8:45 - 9:00 Decompression Motion Support for the Prevention of Pressure Ulcers Using Exoskeleton 

Robot   7 

Shogo Tominaga, Norihiko Kato, Ken'ichi Yano, Yasuyuki Kobayashi, Takaaki Aoki and 

Yutaka Nishimoto 

9:00 - 9:15 Robust Servomechanism Problem for Robotic Systems Described by Delay-Differential-

Algebraic Equations   13 

Altu  ftar 

9:15 - 9:30 Automatic Design Algorithm of a Robotic End-Effector for a set of Sheet-Metal Parts   19 

Avishai Sintov and Amir Shapiro 

9:30 - 9:45 An Energy Efficient Extremely Low Voltage DC-LED Lighting System   25 

Yeon Seok Lee, Sand-Ui Choi and Sherif A. S. Mohamed 

 
 

Session Unmanned Systems 

Date/Time Wednesday, 15 July 2015 / 11:00 – 12:30 hrs 

Session Chair Han Wang 

11:00 - 11:15 Floor-wall Boundary Estimation by Ellipse Fitting   30 

Tomonari Masuzaki, Yasuyuki Sugaya and Kenichi Kanatani 

11:15 - 11:30 Optical Manipulation of Cell Rotation Using a Robust Controller   36 

Mingyang Xie, Xiangpeng Li, Yong Wang and Dong Sun 

11:30 - 11:45 Use of Convolutional Neural Networks to Automate the Detection of Wildlife from 

Remote Cameras   42 

Rajarshi Maiti, Yi Hou, Colleen Cassady St. Clair and Hong Zhang 

11:45 - 12:00 Workspace Analysis for a 3-DOF Compliant Parallel Mechanism based on 

SimMechanics   48 

Bingxiao Ding, Yangmin Li and Yirui Tang 

12:00 - 12:15 Passivity-based Synchronization of a New Hyperchaotic Lorenz System   54 

Ping He and Yangmin Li 

12:15 - 12:30 A Bayesian Algorithm for Vision Based Navigation of Autonomous Surface Vehicles   59 

Anderson Lebbad and C. Nataraj 
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Session Control Systems & Implementation 

Date/Time Wednesday, 15 July 2015 / 13:30 – 15:00 hrs 

Session Chair Chang-Wan Ha 

13:30 - 13:45 Modified Controls for Doubly Fed Induction Generator under Unbalanced Voltage 

Distortion for Torque Stability and PI-Fuzzy Controller   65 

Hai Nguyen-Thanh and Cuong Vo-Viet 

13:45 - 14:00 Observer Based PID Regulator for a Class of Factorable Nonlinear Plants   71 

Cs. Bányász and L. Keviczky 

14:00 - 14:15 Wheelchair Control and Navigation Based on Kinematic Model and Iris Movement   78 

Razvan Solea, Adrian Filipescu, Adriana Filipescu Jr., Eugenia Minca and Silviu Filipescu 

14:15 - 14:30 Magnetic Levitation Control Including Bogie Roll Motion   84 

Chang-Wan Ha, Chang-Hyun Kim, Jaewon Lim, Jubyeong Chae and Hyung-Suk Han 

14:30 - 14:45 Assembly Line Balancing Problem with Quality Inspection Stations  89 

Waldemar Grzechca 

14:45 - 15:00 Contactless Manipulation of Multiple Objects in a Plane Using Multiple Air Jets    95
Tsubasa Matsushita and Satoshi Iwaki 

 

 

 

Session Optical, Vision Systems & Path Planning 

Date/Time Wednesday, 15 July 2015 / 16:00 – 17:30 hrs 

Session Chair Marcelo Ang 

16:00 - 16:15 Vision based Long Range Object Detection and Tracking for Unmanned Surface Vehicle   101 

Han Wang, Xiaozheng Mou, Wei Mou, Shenghai Yuan, Soner Ulun, Shuai Yang and Bok-Suk 

Shin 

16:15 - 16:30 An Approach for the Automated Self-Calibration of Robot-Based Inspection Systems   106 

Gregor Lux and Gunther Reinhart 

16:30 - 16:45 Real-Time Human-Robot Interaction in Complex Environment Using Kinect v2 Image 

Recognition   112 

YuanRui Yang, Haibin Yan, Masood Dehghan and Marcelo H. Ang 

16:45 - 17:00 Rapid Prototyping for Kinetic Architecture   118 

Peter Ferschin, Monika Di Angelo and Gerhard Brunner 

17:00 - 17:15 Outlier Removal based on Boundary Order and Shade Information in Structured Light 

3D Camera   124 

Huynh T. N. Dung and Sukhan Lee 

17:15 - 17:30 Mobile Robotic Active View Planning for Physiotherapy and Physical Exercise Guidance   130 

Kalana Ishara, Ivan Lee and Russell Brinkworth 
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Thursday, 16 July 2015 
 

Session Robotics 

Date/Time Thursday, 16 July 2015 / 8:30 – 10:30 hrs 

Session Chair Alexander Enoch 

8:30 - 8:45 Learning Surgical Know-How: Dexterity for a Cognitive Endoscope Robot   137 

Andreas Bihlmaier and Heinz Wörn 

8:45 - 9:00 An Affordable, Robust Mining Inspection Robot   143 

Dale A. Carnegie, James McVay, Lance Molyneaux and Chris Chitty 

9:00 - 9:15 A Three Degree of Freedom Leg Design, and Implementation in a Bipedal Robot   149 

Alexander Enoch 

9:15 - 9:30 Bladderless Swaying Wire-Driven Robot Shark   155 

Wai Pik Lau, Yong Zhong, Ruxu Du and Zheng Li 

9:30 - 9:45 Socially Assistive Robots in Service Innovation Context to Improve Aged-Care Quality: 

A Grounded Theory Approach   161 

Seyed Mohammad Sadegh Khaksar, Rajiv Khosla and Mei-Tai Chu 

9:45 - 10:00 Drones for Cooperative Search and Rescue in Post-Disaster Situation   167 

Jin Q. Cui, Swee King Phang, Kevin Z. Y. Ang, Fei Wang, Xiangxu Dong, Yijie Ke, Shupeng 

Lai, Kun Li, Xiang Li, Feng Lin, Jing Lin, Peidong Liu, Tao Pang, Biao Wang, Kangli Wang, 

Zhaolin Yang and Ben M. Chen 

10:00 - 10:15 Automatic Robot Taping: Auto-Path Planning and Manipulation   175 

Qilong Yuan, Teguh Santoso Lembono, Yuhua Zou and I-Ming Chen 

10:15 - 10:30 Modular Relative Jacobian for Dual-Arms and the Wrench Transformation Matrix   181 

Rodrigo S. Jamisola Jr., Petar Kormushev, Darwin G. Caldwell and Frank Ibikunle 

 

 

Session Architecture Models & Analysis 

Date/Time Thursday, 16 July 2015 / 11:00 – 12:00 hrs 

Session Chair Dominique Duhaut 

11:00 - 11:15 Keywords and Dimensions of Artificial Companions   187 

Dominique Duhaut 

11:15 - 11:30 How the Sensitivity Measures can be Computed for Different Youla Regulators   193 

L. Keviczky and Cs. Bányász 

11:30 - 11:45 A Preliminary Study of the RADOE Project   199 

Haibin Yan, YuanRui Yang, Renjun Li, Masood Dehghan and Marcelo H. Ang 

11:45 - 12:00 Towards a Deep Feature-Action Architecture for Robot Homing   205 

Abdulrahman Altahhan 
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Session Localization, Sensing and Models 

Date/Time Thursday, 16 July 2015 / 13:45 – 15:30 hrs 

Session Chair Shaohui Foong 

13:45 - 14:00 An Adaptive Gaussian Particle Filter based Simultaneous Localization and Mapping 

with Dynamic Process Model Noise Bias Compensation   210 

Akshay Rao and Han Wang 

14:00 - 14:15 ICP-EKF Localization with Adaptive Covariance for a Boiler Inspection Robot   216 

Thavida Maneewarn and Kaned Thung-od 

14:15 - 14:30 SMART Monitoring of Surface Temperature and Moisture Content Using Multisensory 

Data Fusion   222 

Karthick Thiyagarajan and Sarath Kodagoda 

14:30 - 14:45 Detection and Volume Estimation of Bubbles in Blood Circuit of Hemodialysis by 

Morphological Image Processing   228 

Nannan Li, Lixin Jia and Panpan Zhang 

14:45 - 15:00 BWard: An Optical Approach for Reliable in-situ Early Blood Leakage Detection at 

Catheter Extraction Points   232 

Juan P. F. Cortés, Tsz Him Ching, Chuyi Wu, Chang Yin Chionh, Suranga Nanayakkara and 

Shaohui Foong 

15:00 - 15:15 Observability of Dynamic Control Games   238 

Hongsheng Qi, Ting Liu and Daizhan Cheng 

15:15 - 15:30 Application of Real-time Kalman Filter with Magnetic Calibration for MEMS Sensor in 

Attitude Estimation   243 

Kien T. Xuan 

 
 

Session Perception & Understanding 

Date/Time Thursday, 16 July 2015 / 16:15 – 18:00 hrs 

Session Chair Sam Ge 

16:15 - 16:30 Adaptive Synchronization of a Novel Fractional-order Hyperchaotic System with 

Uncertain Parameters   248 

Ningning Yang, Chaojun Wu, Chongxin Liu and Kai Liu 

16:30 - 16:45 Towards Fault Tolerant Perception for Autonomous Vehicles: Local Fusion   253 

Miguel Realpe, Boris Vintimilla and Ljubo Vlacic 

16:45 - 17:00 Kernel Neighbor Density with Parallel Computing Mechanism for Anomaly Detection 

Algorithm   259 

Rui Ma, Hui Cao, Shuzhi Sam Ge and Hongliang Ren 
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17:00 - 17:15 Handshake Request Motion Model with an Approaching Human for a Handshake Robot 

System   265 

Mitsuru Jindai, Shunsuke Ota, Yusuke Ikemoto and Tohru Sasak 

17:15 - 17:30 Partitioned LSSVR Modeling Method for Self Adaption under Multi Operating 

Conditions   271 

Si Gangquan, Guo Zhang, Shi Jianquan and Gao Hong 

17:30 - 17:45 Towards Low-Cost Contactless High-Temperature Estimation based on Colorimetric 

Fusion   277 

Hui Cao, Bo Zhou, Shuzhi Sam Ge and Hongliang Ren 

17:45 - 18:00 Performance Evaluation of Kernel Functions based on Grid search for Support Vector 

Regression    283
Xiaoyan Ma, Yanbin Zhang and Yanxia Wang 

 
 
 
 
 
 
 
Organisers and Sponsers 
 
Organised by 
 
• IEEE Systems, Man & Cybernetics (SMC) Singapore Chapter 
• IEEE Robotics & Automation (R&A) Singapore Chapter 
• IEEE Singapore Section 
 
Technical Sponsor 
 
• International Federation for the Promotion of Mechanism and Machine Science 

 

 

 

 

 

 

 

 

 

 




