
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP09CIR-PRT 
978-1-4244-4808-1 

2009 IEEE International 
Symposium on Computational 
Intelligence in Robotics and 
Automation 
 
(CIRA 2009) 

Daejeon, Korea 
15-18 December 2009 

 



 

Table of Contents 

 
WA1: Multi Co-operative Robotics 
 
1. Grasp Motion Planning for Box Opening Task by Multi-fingered Hands and Arms ………………………..1 

Tetsuyou Watanabe, Michael Beetz 
 
2. Planning of Diverse Complex Cooperative Robot Actions using Multi-stage Genetic Algorithm …………..8 

Masakazu Suzuki 
 
3. Exploration and Mapping for Unstructured Robot Teams …………………………………………………..15 

Adrian Martin, M. Reza Emami 
 
 
 

WB1: Neural Networks 
 
1. Stable Trajectory Generator—Echo State Network Trained by Particle Swarm Optimization …………...21 

Qingsong Song, Zuren Feng 
 
2. Modular Reservoir Computing Networks for Imitation Learning of Multiple Robot Behaviors …………27 

Tim Waegeman, Eric Antonelo, Francis wyffels, Benjamin Schrauwen 
 
3. Interactive Evolutionary Computation for Robot Design Support System …………………………………33 

Wataru Sato, Naoyuki Kubota 
 
4. CMAC Neural Networks Structures …………………………………………………………………………...39 

Kamran Mohajeri, Ghasem Pishehvar, Mohammad Seifi 
 
 
 

WC1: Social Intelligence 
 
1. Robot Deception: Recognizing when a Robot Should Deceive ……………………………………………….46 

Alan R. Wagner, Ronald C. Arkin 
 
2. A Small World Algorithm for High-Dimensional Function Optimization …………………………………..55 

Xiaohu Li, Jinhua Zhang, Sunan Wang, Maolin Li, Kunpeng Li 
 
3. Towards Social-Therapeutic Robots: How to Strategically Implement a Robot for  

Social Group Therapy? …………………………………………………………………………………………60 
Kiju Lee, Georgios Kaloutsakis, Jeremy Couch 

 
4. Stochastic Approach on a Simplified OCC Model for Uncertainty and Believability ……………………...66 

Won Hwa Kim, Jeong Woo Park, Won Hyong Lee, Woo Hyun Kim, Myung Jin Chung 
 
 
 

WA2: Computer Vision 1 
 
1. Examining Robotic Systems with Shape-Adjustable Manipulators under  

Dynamic Environments: from Simulation to Verification ……………………………………………………72 
Chih-Hong Cheng, Alois Knoll, Christian Buckl, Javier Esparza, Yang Chen 

 
2. SILT: Scale-Invariant Line Transform ………………………………………………………………………...78 

Bahador Khaleghi, Malek Baklouti, Fakhreddin O. Karray 
 
3. Vision-based Servo Control of a Quadrotor Air Vehicle ……………………………………………………...84 

Zehra Ceren, Erdinc Altug 



 
 
 

WB2: Machine Learning 
 
1. Information-based Exploration Strategy for Mobile Robot in Dynamic Environment …………………….90 

Satoshi Hirashita, Takehisa Yairi 
 
2. A Boltzmann Theory Based Dynamic Agglomerative Hierarchical Clustering ……………………………..96 

Gang Li, Jian Zhuang, Hongning Hou, Dehong Yu 
 
3. Q-learning using Fuzzified States and Weighted Actions and Its Application to  

Omni-direnctional Mobile Robot Control ……………………………………………………………………102 
Dong-Hyun Lee, In-Won Park, Jong-Hwan Kim 

 
4. A Cognitive Approach for a Robotic Welding System That Can Learn How to  

Weld from Acoustic Data ……………………………………………………………………………………...108 
Ingo Stork genannt Wersborg, Thibault Bautze, Frederik Born, Klaus Diepold 

 
5. Use of the Knowledge which is Independence on Reward in Reinforcement Learning …………………..114 

Yoshiki Miyazaki, Kentarou Kurashige 
 
 
 

WC2: Swarm Intelligence 
 
1. DEM: A Discrete Electromagnetism-like Mechanism for Solving Discrete Problems …………………….120 

Omid AghaLatifi, Mohammad Reza Bonyadi 
 
2. Autonomous Behavior System Combing Motivation with Consciousness Using Dopamine ……………...126 

Eiji Hayashi, Takahiro Yamasaki, Koichiro Kuroki 
 
3. Comparative Study of Genetic Algorithm and Ant Colony Optimization Algorithm Performances  

for Robot Path Planning in Global Static Environments of Different Complexities ………………………132 
Nohaidda Binti Sariff, Norlida Buniyamin 

 
4. Bio-insect and Artificial Robots Interaction: A Dragging Mechanism and Experimental Results ………138 

Ji-Hwan Son, Hyo-Sung Ahn 
 
 
 

WA3: Adaptive and Learning System 1 
 
1. A Combined Skin Model and Feature Approach For Tracking of Human Faces …………………………142 

Jamil Abou Saleh, Malek Baklouti, Fakhreddine Karray 
 
2. Adaptive Sliding Mode Trajectory Tracking Control of Mobile Robot with  

Parameter Uncertainties ………………………………………………………………………………………148 
Kunpeng Li, Xuewen Wang, Mingxin Yuan, Xiaohu Li, Sunan Wang 

 
3. Active Suspension Control Scheme for Vehicles without Measurements of Tire Deflection ……………...153 

Katsuhiro Okumura, Masahiro Oya, Masashi Nagae, Hidetaka Ota, Hideki Wada 
 
4. Animal-Robot Interaction for Pet Caring ……………………………………………………………………159 

Jong-Hwan Kim, Seung-Hwan Choi, Duckhwan Kim, Joonwoo Kim, Minjoo Cho 
 
5. Topological Environment Reconstruction in Informationally Structured Space for  

Pocket Robot Partners ………………………………………………………………………………………...165 
Naoyuki Kubota, Akihiro Yorita 

 
 
 



WB3: Evolutionary Computation 1 
 
1. A Meta-Heuristic Paradigm for solving the Forward Kinematics of 6-6 General  

Parallel Manipulator …………………………………………………………………………………………..171 
Rohitash Chandra, Marcus Frean, Luc Rolland 

 
2. Solving the Forward Kinematics of the 3RPR Planar Parallel Manipulator Using  

a Hybrid Meta-Heuristic Paradigm …………………………………………………………………………..177 
Rohitash Chandra, Mengjie Zhang, Luc Rolland 

 
3. Feature Generation in Fault Diagnosis Based on Immune Programming …………………………………183 

Maolin Li, Lin Liang, Sunan Wang, Xiaohu Li 
 
4. A Hybrid Cultural Algorithm with Local Search for Traveling Salesman Problem ………………………188 

Yongjun Kim, Sung-Bae Cho 
 
5. A Master-Slave Algorithm for Control of Micro-Macro Manipulators along Unknown Path ……………193 

Mohammad J. Sadigh, Ali Salehi 
 
 
 

WC3: Intelligent Systems 1 
 
1. Force Control in Multi-degree-of-freedom Flexible Systems – Sensorless Technique …………………….199 

Islam S. M. Khalil, A. T. Naskali, Asif Sabanovic 
 
2. Virtual and Intelligent Traffic signs In Rescue Simulation System: Imitation of  

Human Society in Agent Society ……………………………………………………………………………...205 
Mostafa Asghari, Behrooz Masoumi, Mohammad Reza Meybodi 

 
3. Decompose the Operational Space of FG Vision System into Parallel Virtual Planes to  

Support Autonomous Navigation in Dynamic Environment ………………………………………………..210 
Maki K. Habib 

 
4. Applying a Neuro-Fuzzy Classifier for Gesture-Based Control Using  

a Single Wrist-Mounted Accelerometer ………………………………………………………………………216 
Nona Helmi, Mohammad Helmi 

 
5. Gain-Scheduled Takagi-Sugeno Fuzzy PI Control Methodology for LPV Systems ……………………….222 

Joabe Silva, Ginalber Serra 
 
6. An Action Pool Architecture for Multi-tasking Service Robots with Interdependent Resources ………...228 

Tapio Taipalus, Aarne Halme 
 
 
 

TA1: Computer Vision 2 
 
1. Super-Resolution Using Regularized Orthogonal Matching Pursuit Based on Compressed  

Sensing Theory in the Wavelet Domain ………………………………………………………………………234 
Tingting Li 

 
2. JSEG-based Image Segmentation in Computer Vision for Agricultural Mobile Robot Navigation ……..240 

Luciano C. Lulio, Mario L. Tronco, Arthur J. V. Porto 
 
3. Particle Filter Based Self-Localization Using Visual Landmarks and Image Database …………………..246 

Wardah Inam 
 
4. Trajectories Tracing for a Pitching Robot based on Human Recognition …………………………………252 

Osamu Yuuki, Kunihiro Yamada, Naoyuki Kubota 
 
 



 

TB1: Evolutionary Robotics 
 
1. Evolving Multirobot Excavation Controllers and Choice of Platforms Using  

an Artificial Neural Tissue Paradigm ………………………………………………………………………...258 
Jekanthan Thangavelautham, Nader Abu El Samid, Paul Grouchy, Ernest Earon, Terence Fu, Nagina Nagrani,  
Gabriele M. T. D’Eleuterio 

 
2. Evolutionary Optimized Footstep Planning for Humanoid Robot …………………………………………266 

Young-Dae Hong, Ye-Hoon Kim, Jong-Hwan Kim 
 
3. Trajectory Planning Optimization with Dynamic Modeling of Four Wheeled  

Omni-Directional Mobile Robots ……………………………………………………………………………..272 
Ehsan Hashemi, Maani Ghaffari Jadidi, Omid Bakhshandeh Babarsad 

 
4. A New Approach to Simultaneous Localization and Map Building with Learning:  

NeoSLAM (Neuro-Evolutionary Optimizing) ………………………………………………………………..278 
Jeong-Gwan Kang, Su-Yong An, Sunhyo Kim, Se-Young Oh 

 
5. Evolution of Co-operative Communication Signals in Artificial Societies …………………………………285 

Zack Z. Zhu 
 
 
 

TC1: Intelligent Systems 2 
 
1. An Artificial Neural Network Approach for Creating an Ethical Artificial Agent ………………………..290 

Ali Reza Honarvar, Nasser Ghasem-Aghaee 
 
2. Path Planning Algorithm for VTOL Type UAVs Based on the Methods of  

Ray Tracing and Limit Cycle …………………………………………………………………………………296 
Byung Cheol Min, Hee Yeul Kwon, Donghan Kim 

 
3. A Study on Hierarchical Modular Reinforcement Learning for Multi-Agent Pursuit  

Problem Based on Relative Coordinate States ……………………………………………………………….302 
Tatsuya Wada, Takuya Okawa, Toshihiko Watanabe 

 
4. Embedding Intelligent Agents to Enable Physical Robotic and Sensor Organizations …………………...309 

Eric T. Matson 
 
5. Path Planning Strategy Design under the Experience of Mobile Robot Navigation ………………………316 

Wen-Yo Lee, An-Doo Yang, Ta-Chih Hung, Jhu-Syuan Guo 
 
 
 

TA2: Computer Vision 3 
 
1. Head Orientation Estimation for Covert-tracking Robot …………………………………………………..322 

Wei Zou, Lixin Fang, Yuan Li, Kui Yuan 
 
2. Range Image Registration Using Hierarchical Segmentation and Clustering …………………………….328 

Yonghuai Liu, Longzhuang Li, Xianghua Xie, Baogang Wei 
 
3. Accurate Camera Calibration Using the Collinearity Constraint ………………………………………….334 

Yonghuai Liu, Ala Al-Obaidi, Anthony Jakas, Junjie Liu 
 
4. Formation Coordination for Self-mobile Localization: Framework ……………………………………….340 

Hyo-Sung Ahn 
 
 
 

TB2: Sensor Fusion 1 



 
1. Sensor Fusion for Differential Encoder Integrated with Light Intensity  

Sensors and Accelerometer ……………………………………………………………………………………349 
P. Surachai, T. Thiraporn, L. Chaiyaporn, T. Kittichai, S. Tayawat 

 
2. A Multi-step Heart Rate Prediction Method Based on Physical Activity Using  

Adams-Bashforth Technique ………………………………………………………………………………….355 
Feng Xiao, Ming Yuchi, Ming-yue Ding, Jun Jo, Jong-Hwan Kim 

 
3. Visual-Inertial Simultaneous Localization, Mapping and Sensor-to-Sensor Self-Calibration …………...360 

Jonathan Kelly, Gaurav S. Sukhatme 
 
4. Speeding up Top-Down Attention Control Learning by Using Full Observation Knowledge ……………369 

N. Noori, M. Nili Ahmadabadi, M. S. Mirian, B.N. Araabi 
 
5. Registration of Fixed-and-Mobile- Based Terrestrial Laser Data Sets with DSM ………………………...375 

Taha Ridene, Francois Goulette 
 
 
 

TC2: Behavioral Intelligence 
 
1. An Ethical Adaptor: Behavioral Modification Derived from Moral Emotions ……………………………381 

Ronald C. Arkin, Patrick Ulam 
 
2. Bilateral Teleoperation Systems using Genetic Algorithms …………………………………………………388 

Byeong-Yeon Kim, Hyo-Sung Ahn 
 
3. Harmonic Opponent Modeling and Behavior Structure for 3D Soccer Simulation Agent ……………….394 

B. Jozi, A. Fakharian, M. Nademi, M.Yousefi Azar Khanian 
 
4. Appearance-based Action Recognition in the Tensor Framework ………………………………………….398 

Behrouz Saghafi Khadem, Deepu Rajan 
 
5. A Study on an Ion Polymer Metal Composite Actuator as a Self-sensing System …………………………404 

K. K. Ahn, D. N. C. Nam, D. Q. Truong, J. I. Yoon, T. Q. Thanh 
 
 
 

TA3: Adaptive and Learning System 2 
 
1. Adaptive Steering Controller to Improve Handling Stability for  

Driver-Combined-Vehicles System …………………………………………………………………………...409 
Qiang Wang, Masahiro Oya, Natsuki Takagi, Yuichiro Taira, Hidetaka Ota 

 
2. Adaptive Control of Systems with Input Saturation –A Scheme Using Output  

Derivatives of Order up to Relative Degree– ………………………………………………………………...415 
Natsuki Takagi, Masahiro Oya, Qiang Wang, Toshihiro Kobayashi 

 
3. Learning to Grasp Unknown Objects Based on 3D Edge Information …………………………………….421 

Leon Bodenhagen, Dirk Kraft, Mila Popovic, Emre Baseski, Peter Eggenberger Hotz, Norbert Kruger 
 
4. Dynamic State Estimation Using Particle Filter and Adaptive Vector Quantizer …………………………429 

Takeshi Nishida, Wataru Kogushi, Natsuki Takagi, Shuichi Kurogi 
 
5. Identification and Verification of a MR Damper Using a Nonlinear Black Box Model …………………..435 

D. Q Truong, K. K Ahn, J. I. Yoon, T. Q. Thanh 
 
6. Acquisition of Shared Symbols in Multi-Agent Cooperative Tasks ………………………………………...441 

Siavash Kayal, Abdol Hossein Aminaiee, Caro Lucas 
 
 
 



TB3: Evolutionary Computation 2 
 
1. Bacterial Foraging Oriented by Particle Swarm Optimization Strategy for PID Tuning ………………...445 

Wael M. Korani, Hassen Taher Dorrah, Hassan M. Emara 
 
2. A Hybrid PSO-DV Based Intelligent Method for Fault Diagnosis of Gear-box …………………………...451 

Bo Liu, Hongxia Pan 
 
3. Finding Multiple First Order Saddle Points Using a Valley Adaptive  

Clearing Genetic Algorithm …………………………………………………………………………………...457 
Mostafa M. H. Ellabaan, Yew Soon Ong, Meng Hiot Lim, Kuo Jer-Lai 

 
4. Collision-free Curvature-bounded Smooth Path Planning Using Composite  

Bezier Curve based on Voronoi Diagram …………………………………………………………………….463 
Yi-Ju Ho, Jing-Sin Liu 

 
5. Online Training for Single Hidden-layer Feedforward Neural Networks Using RLS-ELM ……………..469 

Hieu Trung Huynh, Yonggwan Won 
 
 
 

TC3: Fuzzy Logic 
 
1. New Fuzzy-Based Anti-Swing Controller for Helicopter Slung-Load System near Hover ……………….474 

Hanafy M. Omar 
 
2. Designing Integrated Guidance Law for Aerodynamic Missiles by Multi-Objectives  

Evolutionary Algorithm and Tabu Search …………………………………………………………………...480 
Hanafy M. Omar, M. A. Abido 

 
3. An Intelligent Fuzzy Controller Based On Genetic Algorithms …………………………………………….486 

M. Yousefi Azar Khanian, A. Fakharian, M. Godarzvand Chegini, B. Jozi 
 
4. Takagi-Sugeno Fuzzy Control Method for Nonlinear Systems ……………………………………………..492 

Ginalber L. O. Serra, Carlos Cesar T. Ferreira 
 
5. A New Design of Fuzzy Logic Controller Based on Generalized Orthogonality Principle ………………..497 

Nora Boumella, Karim Djouani, Sohail Iqbal 
 
6. Rendering of Environmental Force Feedback in Mobile Robot Teleoperation  

Based on Fuzzy Logic ………………………………………………………………………………………….503 
Ildar Farkhatdinov, Jee-Hwan Ryu, Jury Poduraev 

 
 
 

FA1: Computer Vision 4 
 
1. A Comparative Study of Different Corner Detection Methods ……………………………………………..509 

JunJie Liu, Anthony Jakas, Ala Al-Obaidi, Yonghuai Liu 
 
2. Real-time Feature Point Tracking at 1000 fps ……………………………………………………………….515 

Idaku Ishii, Ryo Sukenobe, Yuta Moriue, Kenkichi Yamamoto 
 
3. A Statistical Image Retrieval Method Using Color Invariant ………………………………………………521 

Cheng Jin 
 
4. Composite Visual Servoing for Catching a 3-D Flying Object Using RLS Trajectory  

Estimation from a Monocular Image Sequence ……………………………………………………………...526 
R. Herrejon, S. Kagami, K. Hashimoto 

 
5. Environment Adaptive 3D Object Recognition and Pose Estimation by  

Cognitive Perception Engine ………………………………………………………………………………….532 



Hyunjun Kim, Jangwon Lee, Sukhan Lee 
 
6. Fast Neighbor Cells Finding Method for Multiple Octree Representation ………………………………...540 

Jaewoong Kim, Sukhan Lee 
 
 
 

FB1: Sensor Fusion 2 
 
1. Range Image Registration Using Plane Extraction by the CAN2 …………………………………………..546 

Shuichi Kurogi, Hideaki Koya, Ryoji Nagashima, Daisuke Wakeyama, Takeshi Nishida 
 
2. FPGA Based Hardware in the Loop Test Platform of Small Size UAV …………………………………….551 

Ta-ming Shih, Ho-chung Chang 
 
3. Improving Generalization Performance of Bagging Ensemble Via Bayesian Approach …………………557 

Shuichi Kurogi, Kenta Harashima 
 
4. Distributed Receding Horizon Filtering in Discrete-Time Dynamic Systems ……………………………..562 

Il Young Song, Vladimir Shin 
 
5. Distributed Fusion of Local Probability Data Association Filters in Multi-Sensor Environment ………..568 

Kyungmin Lee, Vladimir Shin 
 
 
 

FC1: Personal Robotics 
 
1. Hill Climbing Algorithm of an Inverted Pendulum …………………………………………………………574 

Howon Lee, Junseok Lee, Jangmyung Lee 
 
2. 3D Path Planning with Novel Multiple 2D Layered Approach for Complex  

Human-robot Interaction ……………………………………………………………………………………...580 
Thomas A. Smith, Rui C. V. Loureiro, William S. Harwin 

 
3. An Extensible Dialogue Script for Robot Based on Unification of State Transition Models ……………...586 

Yosuke Matsusaka, Hiroyuki Fujii, Isao Hara 
 
4. Gesture Based Dialogue Management Using Behavior Network for Flexibility of  

Human Robot Interaction ……………………………………………………………………………………..592 
Sungsoo Lim, Jongwon Yoon, Keunhyun Oh, Sung-Bae Cho 

 

Author Index 




