
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP18IWZ-POD 
978-1-5386-6339-4 

2018 4th International Conference 
on Control, Automation and 
Robotics (ICCAR 2018) 

Auckland, New Zealand 
20-23 April 2018 



 
 
 
 
 
 
 
Copyright © 2018 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:   CFP18IWZ-POD 
ISBN (Print-On-Demand):  978-1-5386-6339-4 
ISBN (Online):   978-1-5386-6338-7 
 
 
 
           
 
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 

 
 
 



 

iii 
 

2018 International Conference on Control, Automation, 
Robotics 

ICCAR 
Table of Contents 

Message from the Advisory Chair ································································································· xi 
Organizing Committees ················································································································ xii 

 

 Intelligent Robot Design and Control 

Efficient Constant-Time Addressing Scheme for Parallel-Controlled Assembly of Stress- 
Engineered MEMS Microrobots ................................................................................................................1 

Vahid Foroutan, Farhad Farzami, Danilo Erricolo, and Igor Paprotny 

Development of an Emotional Expression Platform Based on LMA-Shape and Interactive 
Evolution Computation...........................................................................................................................11 

Jiraphan Inthiam, Eiji Hayashi, Wisanu Jitviriya and Abbe Mowshowitz 

Safe Human Robot Collaboration — Operation Area Segmentation for Dynamic Adjustable 
Distance Monitoring ................................................................................................................................17 

Martin J. Rosenstrauch and Jörg Krüger 

Genetic Algorithms and Unsupervised Machine Learning for Predicting Robotic Manipulation 
Failures for Force-Sensitive Tasks ............................................................................................................22 

Luca Parisi and Narrendar RaviChandran 

Multi-Robotic Arms Automated Production Line .................................................................................26 

Jeng-Dao Lee, Wei-Chuan Li, Jyun-Han Shen and Ching-Wei Chuang 

NURBS Based Trajectory Generation for an Industrial Five Axis Needle Winding Robot .................31 

Patrick Herrmann, Martin Gerngroß, and Christian Endisch 

Analysis of Using an Active Artificial Spine in a Quadruped Robot ...................................................37 

Daniel Kuehn, Alexander Dettmann, and Frank Kirchner 

Parameters Tuning of Snake Robots Sidewinding Gait Using Baysian Optimization .......................43 

Mohammadali Javaheri Koopaee, Birgit Van Huijgevoort, Chris Pretty, and XiaoQi Chen 

Data Buffering in Mobile Robot Control Systems .................................................................................50 

Larkin E. V., Kotov V. V., Kotova N. A., and Antonov M. A. 

ROS Based Service Robot Platform .......................................................................................................55 



 

iv 
 

Ruchik Mishra and Arshad Javed 

Comprehensive Evaluation of the Performance of Rescue Robots using Victim Robots ..............60 

Daniel Jeswin Nallathambi 

Static Force, Torque and Structural Analysis of 5R Robotic Arm- Simulation and Practical 
Implementation .......................................................................................................................................65 

Afaq Ahmed Abbasi, Ehtisham ul Hasan, and Amna Khan 

Development of a 3D-Printed Biped Robot with Distributed Joint Control ......................................71 

Williard Joshua D. Jose and Manuel C. Ramos, Jr. 

Effective Sensor Fusion of a Mobile Robot for SLAM Implementation...............................................76 

Irem Toroslu and Mustafa Doğan 

Anthro-X: Anthropomorphic Lower Extremity Exoskeleton Robot for Power Assistance ................82 

R. K. P. S. Ranaweera, W. A. T. I. Jayasiri and G. K. I. Mann 

Sliding Window Bag-of-Visual-Words for Low Computational Power Robotics Scene Matching .88 

Daniel Ginn, Alexandre Mendes, Stephan Chalup, and Zhiyong Chen 

Spatio-Temporal Deep Learning for Robotic Visuomotor Control ....................................................94 

John M. Pierre 

Robotic Hand-eye Calibration with Depth Camera: A Sphere Model Approach .......................104 

Lixin Yang, Qixin Cao, Minjie Lin, Haoruo Zhang, and Zhuoming Ma 

Computer Vision Based Object Grasping 6DoF Robotic Arm Using Picamera .............................111 

Vishal Kumar, Qiang Wang, Wang Minghua, Syed Rizwan, SM Shaikh, and Xuan Liu 

 Industrial Production and Manufacturing Systems 

Innovative, Release Agent-Reduced Manufacturing Concepts for the Manual Series Production 
of Complex Foam Parts ........................................................................................................................116 

Paul Heisler, Sascha Dominik Gick, and Jörg Franke 

Modular, Didactic Flexible Manufacturing System — Case Study ..................................................121 

Sara Alszer and Jolanta Krystek 
Design of Automatic Assembly System for Rectifier ..........................................................................126 

Meng Xu, Mingxing Lin, Zhen Wang, Xiaojun Ju, and Xiaojian Wu 

 Control Theory and Control Engineering 
Tactile Human Interface with Weight Supporting Lower Limb Exoskeleton ...................................131 

Nazim Mir-Nasiri and Hudyjaya Siswoyo Jo 
Model Predictive Controller for Machine Tool Feed Drives ..............................................................136 

Thomas Berners, Alexander Epple, and Christian Brecher 



 

v 
 

Real-Time Monitoring of Flight Tests with a Novel Fixed-Wing UAV by Automatic Flight Guidance 
and Control System Engineers  ...........................................................................................................141 

Martin E. Kügler, David Seiferth, Matthias Heller, and Florian Holzapfel 

Implementing a Multi-Level Finite State Machine with MATLAB Simulink and Stateflow in the 
Environment of High-Integrity Aircraft Controller Software ..............................................................147 

Christoph Krause and Florian Holzapfel 

An SMC-Based Fault Tolerant Control Design for a Class of Underactuated Unmanned Aerial 
Vehicles ..................................................................................................................................................152 

Seema Mallavalli and Afef Fekih 

Improved Locomotion Capabilities for Quadrupeds Through Active Multi-Point-Contact Feet 156 

Alexander Dettmann, Daniel Kühn, and Frank Kirchne 

Observer-Based Robust Control of Uncertain Stochastic Ship Autopilot System—Robust Control 
of Ship Autopilot System .......................................................................................................................162 

Cheung-Chieh Ku, Chih-Yuan Hsu, and Guan-Wei Chen 

Design of an Intelligent Fuzzy Control System for Biomass Drying Process......................................166 

Jin Sun, Han Yang, Xiaowei Cao, Yuzhong Ma, Wangqin Zhang, and Guangxiang Sun 

Impedance Control Approach in Robot’s Leg Dragging Velocity Variations ............................171 

Lezaini W. M. N. W. and Irawan A. 

Learning Abstraction of a Swarm to Control a Parent System.........................................................175 

Kyle L. Crandall, Adam M. Wickenheiser, and Dustin Webb 

Control of Nonlinear Dynamic Systems Using Neural Networks with Incremental Learning ........182 

Antonio Moran 

OPC-UA Based Small-Scale Monitoring and Control Solution for Android Devices Case Study for 
Water Treatment Plants ........................................................................................................................190 

Ana-Maria Mateoiu and Adrian Korodi 

Automatic Safe Area Detection for Novel Unmanned Air Vehicles ...............................................196 

David Seiferth, Matthias Heller and Florian Holzapfel 

 Modern Electronic Information Technology and Application 
A Modified Thermoelastic Damping Model for Micro-and Nanobeam Resonators with 
Non-Fourier Theory of Dual-Phase-Lag Model  .................................................................................202 

Hongyue Zhou and Pu Li 

Analysis of Thermoelastic Damping in Linearly Tapered Microbeam Resonators with Rectangular 
Cross-Section  ........................................................................................................................................207 

Pu Li and Hongyue Zhou 

Modeling of Current and Voltage Controlled Electromagnetic Levitation System based on 



 

vi 
 

Novel Approximation of Coil Inductance  ........................................................................................212 

Ravi V. Gandhi, Dipak M. Adhyaru, and Jay Kasundra 
A Low-Cost Lagrangian Drifter Based on Open-Source Hardware and Software Platform  ......218 

A. Cadena and S. Vera and M. Moreira 
A PSO Clustering Based RFID Middleware ..........................................................................................222 

Yu Lili, Zhang Lei, Li Jing, and Meng Fanbo 
Performance Analysis and Dexterity Monitoring of Hexapod-Based Simulator ............................226 

Mohammad Reza Chalak Qazani, Houshyar Asadi, Siamak Pedrammehr, and Saeid 

Nahavandi 
Pathway to a Compact, Fast, and Low-Cost LiDAR  .......................................................................232 

Shi Shi, Lei Wang, Matthew Johnston, Azmeen Ur Rahman, Gurjeet Singh, Youmin Wang, 

and Patrick Yin 

Persistent Mobile Aerial Surveillance Platform Using Intelligent Battery Health Management and 
Drone Swapping ....................................................................................................................................237 

Alexander Williams and Oleg Yakimenko 

Observer Synthesis for Uncertain T-S Fuzzy Systems with the Actuator and Output Disturbances
 .................................................................................................................................................................247 

Van-Phong Vu and Wen-June Wang 

Compound Optimal Docking of Multiple Spacecrafts with Formation Reconfiguration ............252 

Nandagopal J L, Vivek A, and Purushothaman A 

Electromyography and Surface Muscle-Pressure as Measures of Lower-Limb Muscle Activities 
during Squatting ....................................................................................................................................257 

M. D. S. D. Chandrasiri, R. K. P. S. Ranaweera, R. A. R. C. Gopura 

 Electrical Engineering and Automation 
PLC Based Flow Control System Using a Motor Operated Valve ....................................................262 

Mandakinee Bandyopadhyay, Nirupama Mandal, and Subrata Chatterjee 

Deep Reinforcement Learning Based Neuro-Control for a Two-Dimensional Magnetic 
Positioning System .................................................................................................................................268 

Eduardo Bejar and Antonio Moran 

Study on Synergetic Control for Ultracapacitor/Battery Hybrid Energy Storage of Wind/Solar 
Power System .........................................................................................................................................274 

Yalan Zhang and Xiaodong Xu 

Design of a Real-Time PC Based Automatic Pressure Controller and An Optical Pressure 
Transmitter ..............................................................................................................................................278 

N. Mandal, P. Maurya, I. Bhar, S. Chattopadhyay, and R. Sarkar 



 

vii 
 

Deadbeat Control of a DC Servo Motor at Low Speed ...................................................................282 

Mahir Dursun and Salim Engin 

Application of IEC61850 in Condition Monitoring of Converter Station .........................................287 

Huang Hao-ran, Liu Yi, Rao Guo-hui, Yao Fu-zhou, Zheng Peng, and Shao Rui-bo 

Modeling and Simulation Analysis of Active Magnetic Bearing ......................................................292 

Li Zeng, Min Dai, Zhida Zhu, Jin Sun, and Yuwei Zhang 

Research on Bearing Characteristics of Air Gap Flow-Field for a Maglev Spherical Motor .........296 

Min Dai, Yuwei Zhang, Li Zeng, Zhida Zhu, Jin Sun, and Fan Zhang 

Research on Testing Principle of Self-Sensing Magnetic Bearing System .......................................301 

Zhida Zhu,Min Dai, Li Zeng, Jin Sun, and Yuwei Zhang 

Analysis of Nonlinear Processing Ability of Sequential Monte Carlo Filter ......................................305 

Yunming Du, Lili Yu, Lina Gai, and Yongcheng Jiang 

 Electronic and Communication Engineering 
Uniqueness of Limiting Solutions with Application to Switched Systems .........................................310 

Ti-Chung Lee 

Analysis of the Effective Production Kanban Size with Triggering System for Achieving 
Just-In-Time (JIT) Production .................................................................................................................316 

Che Ani Mohd Norzaimi, Kamaruddin Shahrul, and Abdul Azid Ishak 

Data Analytics on Interactive Indoor Cycling Exercises With Virtual Reality Video Games .........321 

Murizah Kassim and Muhamad Noor Hariz Muhamad Said 

Improving Stereo Vision Based SLAM by Integrating Inertial Measurements for Person Indoor 
Navigation ..............................................................................................................................................327 

Alexander Albrecht and Nina Heide 

Location Privacy Protection Algorithm Based on Correlation Coefficient.....................................332 

Zhang Lei, Yu Lili, Li Jing, and Meng Fanbo 

Design of Vegetable Greenhouse Monitoring System Based on ZigBee and GPRS .....................336 

Lijun Liu and Wei Jiang 

 Data Theory and Engineering 
A Distance-Based Trajectory Outlier Detection Method on Maritime Traffic Data .......................340 

Bao Lei and Du Mingchao 

A Model Based on Cellular Automata to Simulate Traffic Flows Moving in a Circle .....................344 

Li Zan, Wang Kaiyu, Sheng Menglin, and Zhao Quanke 

Data Fusion for Efficient Height Calculation of Stixels .......................................................................349 

Noor Haitham Saleem, Reinhard Klette, and Fay Huang 



 

viii 
 

Learning the Bayesian Networks Structure Based on Ant Colony Optimization and Differential 
Evolution .................................................................................................................................................354 

Xiangyin Zhang, Songmin Jia, Xiuzhi Li, and Cong Guo 

Autonomous Learning of POMDP State Representations from Surprises ........................................359 

Thomas Collins and Wei-Min Shen 

Learning Partial-Value Variable Relations for System Modeling ......................................................368 

Nong Ye, Ting Yan Fok, Xin Wang, James Collofello, and Nancy Dickson 

Ontology Editors Approach for Ontology Engineering.....................................................................373 

Waralak V. Siricharoen 

 Image Processing Technology and Methods 
Parallel Optimization Exploration of Massive Image Fast Edge Extraction in Chip Multi-Processor 
Environment ...........................................................................................................................................379 

Guo Cheng, Qisheng Wang, and Hesong Liu 

Aggregation of Reversal Invariant Features from Edge Images for Large-Scale Trademark 
Retrieval ..................................................................................................................................................384 

Yitong Feng, Cunzhao Shi, Chengzuo Qi, Jian Xu, Baihua Xiao, and Chunheng Wang 

Image Denoising Based on A CNN Model .........................................................................................389 

Zhe Liu, Wei Qi Yan, and Mee Loong Yang 

Matlab Programmed Method for the Optical Flow Estimation based on the Integral Image ....394 

Matías Molina A. and Vanel Lazcano G.  

Rotation Correction for License Plate Recognition ...........................................................................400 

Piyuan Li, Minh Nguyen, and Wei Qi Yan 

6D Pose Estimation Using an Improved Method Based on Point Pair Features..............................405 

Joel Vidal, Chyi-Yeu Lin, and Robert Martí 

A Fast and Omni-Directional 3D Reconstruction System of Objects...............................................410 

Zhuoming Ma, Qixin Cao, Haoruo Zhang, Minjie Lin, and Lixin Yang 

Flame Detection Using Deep Learning ...............................................................................................416 

Dongqing Shen, Xin Chen, Minh Nguyen, and Wei Qi Yan 

Manifold Ranking-Based Kernel Propagation for Saliency Estimation ............................................421 

Meng Jian, Lifang Wu, Xiangyin Zhang, and Yonghao He 

Loop Closure Detection in SLAM by Combining Visual CNN Features and Submaps ..................426 

Hao Qin, May Huang, Jian Cao, and Xing Zhang 

 Mechanical Design Manufacturing and Automation 

 



 

ix 
 

Maximization of Operational Workspace of a Mobile Manipulator System ..................................431 

Vinay Varma Kalidindi and Axel Vick, Jörg Krüger 

Development of a Hybrid Autonomous Underwater Vehicle for Benthic Monitoring ..................437 

A. Cadena, P. Teran, G. Reyes, J. Lino, V. Yaselga, and S. Vera 

Research on a Vessel’s Nonlinear Central Cooling Water Temperature Control System ..........441 

Le Cai, Xiaobing Mao, Zhexuan Ma, and Xianzhen Liu 

Mechanical Analysis of Remotely Operated Vehicle ......................................................................446 

Zhiguang Guan, Dong Zhang, Mingxing Lin, and Jianjin Li 

On the Effects of Magnitude of Flank Wear as Tool Life Criterion on Sustainability Measures of a 
Continuous Machining Process ...........................................................................................................451 

Asif Iqbal, Malik M. Nauman, and Khalid A. Al-Ghamdi 

A Newly Hybrid-Driven Underwater Robot Design, Dynamic Motion Analysis and Hydrodynamic 
Estimation ...............................................................................................................................................456 

Wang Jinqiang, Wang Cong, Wei Yingjie, and Zhang Chengju 

Detection of Cavitation in Centrifugal Pump for Vibration Analysis ...............................................460 

Wilson Sánchez, Christian Carvajal, José Poalacin, and Elizabeth Salazar 

Smart Speed Bump Detection and Estimation with Kinect ..............................................................465 

Kwang Ming Lion, Kae Hsiang Kwong, and Weng Kin Lai 

A Trans-Humeral Ortho-Prosthesis: Towards Power Assistive Prostheses ..........................................470 

R. A. M. Abayasiri, R. A. R. C.Gopura, and R. K. P. S. Ranaweera 

A Novel Axis Symmetric Parallel Mechanism with Coaxial Actuated Arms ...................................476 

Siamak Pedrammehr, Mohammad Reza Chalak Qazani, and Saeid Nahavandi 

Research on the Engaging Load of Helical Gear .............................................................................481 

Youjun Zhang, Xingwei Sun, and Jie Wang 

Eddy Current Testing for Weld Defects with Different Directions of Excitation Field of Rectangular 
Coil ..........................................................................................................................................................486 

Peng Gao, Xuan Wang, Dongping Han, and Qingpeng Zhang 

Demand-Based Dimensioning of Compressed Air Systems for Energy Optimization and Flexibility
 .................................................................................................................................................................492 

Tallal Javied, Florian Kimmig, and Joerg Franke 

A Analytical Method of Trajectory Prediction Considering J2 Perturbations and Including 
Short-Period Terms .................................................................................................................................498 

Geng Linyu, Wu Nan, Meng Fankun, and Han Jiaying 

Development and Application for the Hydraulic System of Skid-mounted Live Well Workover Rig
 .................................................................................................................................................................504 

Wang Jie, Dai Lin, Li Zhi, and Wang Yemu 



 

x 
 

The Thai Arthrometric Navigator (TAN) Scale Smartphone Application for Cancer Patients ......509 

Nantakrit Yodpijit, Manutchanok Jongprasithporn, Suteethorn Saengmanee, Premprajak 

Suriyapen, Weerawut Imsamran, and Arkom Chaiwerawattana 

Author Index 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




