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About 6th World Congress on Biomechanics 
 
 
 
 
 

The 6th World Congress of Biomechanics is hosted by Biomedical Engineering Society of Singapore (BES) together with 
the Global Enterprise for Micromechanics and Molecular Medicine (GEM4) and the National University of Singapore 
(NUS), in conjunction with the 14th International Conference on Biomechanical Engineering (ICBME) and the 5th Asian 
Pacific Conference on Biomechanics (APBiomech). With over 2,000 delegates from all over the World, especially from the 
Asia Pacific region, to attend this congress, this Biomechanics conference explores a wide field such as organ mechanics, 
tissue mechanics, cell mechanics to molecular mechanics. 

At the 6th World Congress of Biomechanics, authors would be presenting the largest experimental studies, technologies 
and equipment. Special emphasis will be placed on state-of-the-art technology and medical applications, for example in areas 
of sports medicine and crash injuries. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Foreword 
 
 
 
 
 

The 6th World Congress on Biomechanics 2010 (www.wcb2010.net), a quadrennial event was held in Singapore from 1 to 6 
August 2010 at the Suntec Convention Centre. The Congress was held in conjunction with the 14th International Conference 
on Biomedical Engineering (ICBME) 2010 and The 5th Asian Pacific Conference on Biomechanics (APBiomech) 2010. 
This World Congress was hosted by the Biomedical Engineering Society (Singapore), Global Enterprise for Micromechanics 
and Molecular Medicine (GEM4) and the National University of Singapore (NUS). 

The 1st World Congress on Biomechanics (WCB) was held in San Diego (1990), followed by Amsterdam (1994), Sapporo 
(1998), Calgary (2002) and Germany (2006). The World Congress has witnessed steady growth in the number of partici-
pants. The World Congress of Biomechanics provides an international platform for information and knowledge transfer, 
interaction and networking for global collaborative research among clinicans, scientists and engineers. It was also a great 
opportunity for industry to seek out potential development. Furthermore, young researchers were able to make use of this 
platform to network with their counterparts and also access the world renowned researchers in this field. 

Biomechanics is a strategic interdisciplinary subject. It seeks to integrate engineering mechanics with biology and medi-
cine to provide greater understanding of biological processes and the development of medical devices. WCB2010 had 6 
Themes, ranging from organ to molecular biomechanics, giving rise to 46 Tracks and 115 Symposia. There were also intra-
conferences mounted by SMART, GEM4, Mechanobiology RCE and Tohoku University's COE on Nanobioengineering. 

This Proceedings represent a collection of scientific papers that were presented at the 6th WCB 2010 in Singapore.  
 

 
Best Wishes 

James Goh, PhD 
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Instrumentation to Evaluate and Train Orofacial Structures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1300
A.F. Valentim, R.M.M.M. Furlan, A.R. Motta, T.V.C. Perilo, M.F.S. Barroso, C.G. Costa,
E.B. Las Casas

Development of a Magnetic Resonance Compatible Motion Signal Measurement System . . . . . . 1304
J.W. Yang, M.H. Choi, S.J. Lee, J.H. Kim, J.S. Choi, K.R. Mun, G.R. Tack, S.C. Chung

Quantification of Clinical Assessment of Parkinsonian Rigidity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1307
Y.R. Kwon, J.W. Kim, G.M. Eom, S.B. Koh, B.K. Park

Stress Measurements of Implanted Ti Plate Covered with Skin Like Materials . . . . . . . . . . . . . . . . 1309
K. Fujisaki, S. Tadano

Quantitative Measurements of Blood Vessel of Diabetic Extremity Based on Near-Infrared
Image Technique . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1311

Pei-Jarn Chen, Ming-Wen Chang, Fang-Chu Chiu, Chien-Ming Li

Influence of Soft Tissues on Ultrasonic Lamb Waves in Synthesised Soft Tissue-Bone
Phantoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1315

J. Chen, Z. Su, L. Cheng, L. Qin



LXII Table of Contents

Estimation of Lower Limb Joint Angles during Walking Using Extended Kalman Filtering . . . . 1319
D. Young, S. D’Orey, R. Opperman, C. Hainley, D.J. Newman

Development of High Intensity Focused Ultrasound (HIFU) Therapy for Lower Extremity
Varicose Veins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1323

N. Senoo, H. Ushijima, J. Suzuki, K. Yoshinaka, J. Deguchi, S. Takagi, T. Miyata, Y. Matsumoto

An Efficient Lossless ECG Compression Method Using Delta Coding and Optimal Selective
Huffman Coding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1327

G.C. Chang, Y.D. Lin

Novel Fall Detection Method with a Wearable Hybrid-Type Sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . 1331
Y. Enomoto, H. Endo, D. Hanawa, K. Oguchi

Fall Detection System Using Template Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1335
H. Endo, Y. Enomoto, S. Terada, D. Hanawa, K. Oguchi

User Localization Using a Wearable Sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1339
Shuhei Terada, Yusuke Enomoto, Hisayoshi Endo, Dai Hanawa, Kimio Oguchi

Ambulatory Function Monitor of the Amputees with Their Prosthesis . . . . . . . . . . . . . . . . . . . . . . . . 1343
S.N. Ooi, N.A. Abu Osman, W.A.B. Wan Abas

Experimental Investigation of Blood Flow in the Vertebral Artery Bifurcation . . . . . . . . . . . . . . . . 1346
G.Y. Zhu, Q. Yuan, Z. Chen

Extraction of Fetal Electrocardiographic Signals Using Neural Network . . . . . . . . . . . . . . . . . . . . . . . 1350
Nitin Agarwal, D.V. Prasad, R. Swarnalatha

Pulse Wave Transit Time and Its Relationship with Systolic Blood Pressure . . . . . . . . . . . . . . . . . . 1354
N.A. Zakaria, N.B. Sharifmuddin, W.M.F. Wan Mohd. Ridzwan, N.H. Mahmood

Relationship Study of Heart Rate and Systolic Blood Pressure for Healthy Peoples . . . . . . . . . . . 1358
N.H. Mahmood, S.N. Jalaludin, N.A. Zakaria, W.M.F. Wan Mohd. Ridzwan

Nonlinear Synchronization Analysis of the EEG Signals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1362
M. Borowska, E. Oczeretko, P. Sobaniec, W. Sobaniec

Simulation of Blood Pressure Wave Propagation in a Vessel by One-Dimensional Model . . . . . . 1366
Gangmin Ning, Yuexian Gong, Shijin Gong, Qing Pan, Jing Yan, A.R. Pries

Pre-processing of Multi-channel sEMG Signals Based on ICA and Spectral Curve
Descriptors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1370

W.L. Lee, A. Mansour, T. Tan

Classification of Electroencephalogram Signals for Human Motor Actions . . . . . . . . . . . . . . . . . . . . . 1374
D. Paoliello, T. Tan, A. Mansour

Application of Gyroscopes in Identifying Gait Symmetry in Walking . . . . . . . . . . . . . . . . . . . . . . . . . 1378
D. Gouwanda, S.M.N.A. Senanayake

A Novel Design of ECG Electrode Combined with Antenna for ZigBee-Based Wireless
Measurement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1382

Hung-Chi Yang, Chien-Min Cheng, Tsung-Fu Chein



Table of Contents LXIII

Low Vision Aid with Image to Text Converter to Enhance Magnified Text Image . . . . . . . . . . . . . 1386
Subaryani D.H. Soedirdjo, Ine Renata Musa, Tati L.R. Mengko, Iwan Sovani

Acquisition and Processing of Kinematic Variables for Biomechanical Analysis of
Movement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1390
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P. Sáez, V. Alastrué, E. Peña, M.A. Mart́ınez, M. Doblaré
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