
PROCEEDINGS OF SPIE 

Volume 7292 
 
 

Proceedings of SPIE, 0277-786X, v. 7292 
 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 
 

Sensors and Smart Structures 
Technologies for Civil, Mechanical, 
and Aerospace Systems 2009 

Masayoshi Tomizuka 
Chung-Bang Yun 
Victor Giurgiutiu 
Editors 
 
 
9–12 March 2009 
San Diego, California, United States 
 
 
Sponsored by 
SPIE 
 
Cosponsored by 
American Society of Mechanical Engineers (United States) 
SISTeC, Korea Advanced Institute of Science and Technology (Korea, Republic of) 
 
Cooperating Organizations 
Intelligent Materials Forum (Japan) 
Jet Propulsion Laboratory (United States) 
National Science Foundation (United States) 
 
Published by 
SPIE 
 
 Part One of Two Parts



The papers included in this volume were part of the technical conference cited on the cover and 
title page. Papers were selected and subject to review by the editors and conference program 
committee. Some conference presentations may not be available for publication. The papers 
published in these proceedings reflect the work and thoughts of the authors and are published 
herein as submitted. The publisher is not responsible for the validity of the information or for any 
outcomes resulting from reliance thereon. 
 
Please use the following format to cite material from this book: 
   Author(s), "Title of Paper," in Sensors and Smart Structures Technologies for Civil, Mechanical, and 
Aerospace Systems 2009, edited by Masayoshi Tomizuka, Chung-Bang Yun, Victor Giurgiutiu, 
Proceedings of SPIE Vol. 7292 (SPIE, Bellingham, WA, 2009) Article CID Number. 
 
ISSN 0277-786X 
ISBN 9780819475527 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time)· Fax +1 360 647 1445 
SPIE.org 
 
Copyright © 2009, Society of Photo-Optical Instrumentation Engineers 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this 
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright 
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made 
electronically through CCC Online at copyright.com. Other copying for republication, resale, 
advertising or promotion, or any form of systematic or multiple reproduction of any material in this 
book is prohibited except with permission in writing from the publisher. The CCC fee code is 
0277-786X/09/$18.00. 
 
Printed in the United States of America. 
 
Publication of record for individual papers is online in the SPIE Digital Library. 

 
SPIEDigitalLibrary.org 
 
 
 
 

 
Paper Numbering: Proceedings of SPIE follow an e-First publication model, with papers published 
first online and then in print and on CD-ROM. Papers are published as they are submitted and meet 
publication criteria. A unique, consistent, permanent citation identifier (CID) number is assigned to 
each article at the time of the first publication. Utilization of CIDs allows articles to be fully citable as 
soon they are published online, and connects the same identifier to all online, print, and electronic 
versions of the publication. SPIE uses a six-digit CID article numbering system in which: 

 The first four digits correspond to the SPIE volume number.  
 The last two digits indicate publication order within the volume using a Base 36 numbering 

system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. 

The CID number appears on each page of the manuscript. The complete citation is used on the first 
page, and an abbreviated version on subsequent pages. Numbers in the index correspond to the 
last two digits of the six-digit CID number. 



  Contents 
 
 Part One 
 
 xvii Symposium Committee 
  
 xix Conference Committee 
  
 xxv Introduction 
 
 xxvii Energy harvesting – small scale energy production from ambient sources (Plenary Paper) 

[7288-103 ] 
  E, M. Yeatman, Imperial College London (United Kingdom) 
 
 xxxv Paleoaerodynamic exploration of the evolution of nature’s flyers and man’s aircraft and 

options for future technology innovations (Plenary Paper) [7288-104]* 
  B. M. Kulfan, The Boeing Co. (United States) 

  *This is an abridged version of Brenda Kulfan’s plenary paper. A full-length version, including 
figures, is published in volume 7288. The CID number is 728803. 

 
 lv NDE simulations: Critical tools in the integration of NDE and SHM (Plenary Paper) [7294-49 ]  
  R. B. Thompson, Iowa State Univ. (United States) 
 
 
 SESSION 1 KEYNOTE SESSION  
 
 7292 02 Passive sensors for infrastructure monitoring (Keynote Paper) [7292-01] 
  S. L. Wood, D. P. Neikirk, Univ. of Texas at Austin (United States) 
 
 
 SESSION 2 SMART MATERIALS AND SYSTEMS I  
 
 7292 04 In-situ damage detection using self-sensing composites [7292-03] 
  S. A. Malik, L. Wang, R. S. Mahendran, D. Harris, S. O. Ojo, D. Collins, M. Paget, S. D. Pandita, 

V. R. Machavaram, G. F. Fernando, Univ. of Birmingham (United Kingdom) 
 
 7292 05 Smart structures using shape memory alloys [7292-04] 
  J. Clarke, S. Tesfamariam, S. Yannacopoulos, The Univ. of British Columbia (Canada) 
 
 7292 06 Development of self-heating concrete using carbon nano-fiber paper [7292-05] 
  J. Feng, H. Li, X.-Y. Ji, Harbin Institute of Technology (China); C. Chang, Univ. of Houston 

(United States); Y. Koay, RMIT Univ. (Australia) 
 
 7292 07 Self powered system for civil structures [7292-06] 
  R. A. Shoureshi, Univ. of Denver (United States) 
 
 
  
 
 

iii



 SESSION 3 WIRELESS SENSORS AND NETWORKS I  
 
 7292 0A Structural damage detection using wireless sensors accounting for data loss [7292-09] 
  S. T. Quek, V. A. Tran, National Univ. of Singapore (Singapore); W. H. Duan, Monash Univ. 

(Australia); X. Y. Hou, National Univ. of Singapore (Singapore) 
 
 7292 0B Wireless sensor self-diagnosis for piezoelectric actuating/sensing networks [7292-10] 
  S. Park, S.-K. Park, Sungkyunkwan Univ. (Korea, Republic of); H.-H. Shin, C.-B. Yun, Korea 

Advanced Institute of Science and Technology (Korea, Republic of) 
 
 7292 0C Wireless acquisition and transmission system of smart cement-based sensors [7292-11] 
  Y. Yu, Dalian Univ. of Technology (China); B. Han, Harbin Institute of Technology (China);  
  J. Ou, Harbin Institute of Technology (China) and Dalian Univ. of Technology (China) 
 
 7292 0D Wireless sensing using piezo-ceramic transducers for structural health monitoring [7292-13] 
  Y. Yang, H. Liu, Nanyang Technological Univ. (Singapore); V. G. M. Annamdas, Univ. of 

Pittsburgh (United States) 
 
 7292 0E A low-cost wireless system for autonomous generation of road safety alerts [7292-14] 
  B. Banks, T. Harms, S. Sedigh Sarvestani, F. Bastianini, Missouri Univ. of Science and 

Technology (United States) 
 
 
 SESSION 4 SIGNAL PROCESSING AND DAMAGE DETECTION  
 
 7292 0F Near real-time analysis of extrinsic Fabry-Perot interferometric sensors under damped 

vibration using artificial neural networks [7292-15] 
  R. Dua, New York Institute of Technology (United States); S. E. Watkins, Missouri Univ. of 

Science and Technology (United States) 
 
 7292 0G Image thresholding in the high resolution target movement monitor [7292-16] 
  R. H. Moss, S. E. Watkins, T. H. Jones, Missouri Univ. of Science and Technology (United States); 

D. B. Apel, Missouri Univ. of Science and Technology (United States) and Univ. of Alberta 
(Canada); D. Bairineni, Missouri Univ. of Science and Technology (United States) 

 
 7292 0H Interrogation of structures using system augmentation and nonlinear feedback auxiliary 

signals [7292-17] 
  K. D'Souza, B. I. Epureanu, Univ. of Michigan (United States) 
 
 7292 0I Lamb waves decomposition and mode identification using matching pursuit method 

[7292-18] 
  B. Xu, V. Giurgiutiu, L. Yu, Univ. of South Carolina (United States) 
 
 7292 0J Bayesian segmentation for damage image using MRF prior [7292-19] 
  G. Li, F. G. Yuan, North Carolina State Univ. (United States); R. Haftka, N. H. Kim, Univ. of 

Florida (United States) 
 
 
 SESSION 5 ULTRASONICS FOR SHM  
 
 7292 0K Impact detection using ultrasonic waves based on artificial immune system [7292-20] 
  K. Okamoto, A. Mita, Keio Univ. (Japan) 

iv



 7292 0L Defect detection in stiffened plate structures using coupled Rayleigh-like waves [7292-21] 
  B. Masserey, P. Fromme, Univ. College London (United Kingdom) 
 
 7292 0M Lamb wave tuning curve calibration with improved PZT modeling [7292-22] 
  S. J. Lee, Carnegie Mellon Univ. (United States); H. Sohn, Korea Advanced Institute of 

Science and Technology (Korea, Republic of) 
 
 7292 0N Spectral element formulation for analysis of high-frequency dynamic responses induced by 

surface-bonded piezoelectric transducers [7292-23] 
  H. W. Park, K. L. Lim, E. J. Kim, Dong-A Univ. (Korea, Republic of); H. Sohn, Korea Advanced 

Institute of Science and Technology (Korea, Republic of) 
 
 7292 0O Torsional waves in clad cores [7292-24] 
  W. Kong, L. Zhou, Nanjing Univ. of Aeronautics and Astronautics (China); F.-G. Yuan, North 

Carolina State Univ. (United States) 
 
 7292 0P Coupling of highly nonlinear waves with linear elastic media [7292-25] 
  D. Khatri, C. Daraio, California Institute of Technology (United States); P. Rizzo, Univ. of 

Pittsburgh (United States) 
 
 
 SESSION 6 NOVEL SENSORS I  
 
 7292 0Q Crack detection using sonic infrared imaging in steel structures: experiments and theory of 

heating patterns [7292-26] 
  Q. He, X. Han, Wayne State Univ. (United States) 
 
 7292 0R Sensitivity of a MEMS acoustic emission sensor system [7292-27] 
  A. P. Wright, Carnegie Mellon Univ. (United States); D. W. Greve, Carnegie Mellon Univ. 

(United States) and National Energy Technology Lab. (United States); I. J. Oppenheim, 
Carnegie Mellon Univ. (United States) 

 
 7292 0S High-fidelity conical piezoelectric transducers and finite element models utilized to quantify 

elastic waves generated from ball collisions [7292-28] 
  G. C. McLaskey, S. D. Glaser, Univ. of California, Berkeley (United States) 
 
 
 SESSION 7 WIRELESS SENSORS AND NETWORKS II  
 
 7292 0T Reconfigurable wireless monitoring systems for bridges: validation on the Yeondae Bridge 

[7292-29] 
  J. Kim, J. P. Lynch, Univ. of Michigan (United States); D. Zonta, Univ. of Trento (Italy); J.-J. Lee, 

Sejong Univ. (Korea, Republic of); C.-B. Yun, Korea Advanced Institute of Science and 
Technology (Korea, Republic of) 

 
 7292 0U Design and testing of a low-power wireless sensor network for structural health monitoring of 

bridges [7292-30] 
  T. Harms, B. Banks, S. Sedigh Sarvestani, F. Bastianini, Missouri Univ. of Science and 

Technology (United States) 
 
 
 

v



 7292 0W Automated decentralized smart sensor network for modal analysis [7292-32] 
  S. H. Sim, B. F. Spencer, Jr., Univ. of Illinois at Urbana-Champaign (United States); M. Zhang, 

Shantou Univ. (China); H. Xie, Shenzhen Univ. (China) 
 
 
 SESSION 8 SHM AND DAMAGE DETECTION I  
 
 7292 0X Temperature effect on hybrid damage monitoring of PSC girder bridges by using 

acceleration and impedance signatures [7292-33] 
  D.-S. Hong, J.-H. Park, J.-T. Kim, W.-B. Na, Pukyong National Univ. (Korea, Republic of) 
 
 7292 0Y Detection and assessment of wood decay in glulam beams using a modified impulse-echo 

approach [7292-34] 
  A. Senalik, M. E. McGovern, Univ. of Illinois at Urbana-Champaign (United States); F. C. Beall, 

Univ. of California, Berkeley (United States); H. Reis, Univ. of Illinois at Urbana-Champaign 
(United States) 

 
 7292 0Z Estimation of low-temperature cracking threshold for asphalt binders using an acoustic 

emmission approach [7292-35] 
  A. K. Apeagyei, W. G. Buttlar, H. Reis, Univ. of Illinois at Urbana-Champaign (United States) 
 
 7292 10 Feature-specific optimal sensor placement for active sensing [7292-36] 
  E. B. Flynn, M. D. Todd, Univ. of California, San Diego (United States) 
 
 7292 11 Ultrasonic flaw detection in a monorail box beam [7292-37] 
  P. Zheng, Carnegie Mellon Univ. (United States); D. W. Greve, Carnegie Mellon Univ. (United 

States) and National Energy Technology Lab. (United States); I. J. Oppenheim, Carnegie 
Mellon Univ. (United States) 

 
 
 SESSION 9 NOVEL SENSORS II  
 
 7292 12 A novel long-period fiber grating sensor for large strain measurement [7292-38] 
  G. Chen, H. Xiao, Y. Huang, Missouri Univ. of Science and Technology (United States);  
  Z. Zhou, Missouri Univ. of Science and Technology (United States) and Harbin Institute of 

Technology (China); Y. Zhang, Missouri Univ. of Science and Technology (United States) 
 
 7292 13 A comparison of cure monitoring techniques [7292-39] 
  L. Wang, V. R. Machavaram, R. Mahendran, D. Harris, S. D. Pandita, A. Tomlin, E. Redmore,  
  S. A. Malik, G. F. Fernando, The Univ. of Birmingham (United Kingdom) 
 
 7292 14 A novel FBG-based accelerometer with high sensitivity and temperature self-compensation 

[7292-40] 
  L. Sun, Y. Shen, Tongji Univ. (China); C. Cao, Shanghai Sensorlead Co. Ltd. (China) 
 
 7292 15 Photonic crystals for monitoring fatigue phenomena in steel structures [7292-41] 
  D. Zonta, Univ. of Trento (Italy); A. Chiappini, A. Chiasera, M. Ferrari, CNR,  Istituto di Fotonica 

e Nanotecnologie (Italy); M. Pozzi, L. Battisti, M. Benedetti, Univ. of Trento (Italy) 
 
 
 
 

vi



 7292 16 Carbon nanotube structured hydrogen sensors [7292-42] 
  F. Rumiche, Univ. of Illinois at Chicago (United States) and Argonne National Lab. (United 

States); H.-H. Wang, Argonne National Lab. (United States); J. E. Indacochea, M. L. Wang, 
Univ. of Illinois at Chicago (United States) 

 
 7292 17 Interference color of anodized aluminum oxide (AAO) films for sensor application [7292-43] 
  Y. Liu, Northeastern Univ. (United States) and Argonne National Lab. (United States);  
  M. L. Wang, Northeastern Univ. (United States); J. E. Indacochea, Univ. of Illinois at Chicago 

(United States); H. H. Wang, Argonne National Lab. (United States) 
 
 7292 18 Novel sensor technology for NDE of concrete [7292-44] 
  X. Ni, P. Rizzo, Univ. of Pittsburgh (United States); C. Daraio, California Institute of Technology 

(United States) 
 
 7292 19 A biologically inspired sensor network framework for autonomous structural health 

monitoring [7292-91] 
  B. Chen, Michigan Technological Univ. (United States) 
 
 
 SESSION 10 DAMAGE DETECTION  
 
 7292 1A Intentionally mistuned piezoelectric networks for the enhancement of bladed disk structures 

[7292-45] 
  R. C. Struzik, K. W. Wang, Univ. of Michigan (United States) 
 
 7292 1B Damage detection using piezoelectric impedance approach with inductive circuitry 

[7292-46] 
  X. Wang, J. Tang, Univ. of Connecticut (United States) 
 
 7292 1C Prototyping a wireless sensing platform for acoustic emission signals collected by 

microphone arrays [7292-47] 
  Y. Lu, J. Tang, Univ. of Connecticut (United States) 
 
 
 SESSION 11 MODELING AND DESIGN OF SMART SYSTEMS  
 
 7292 1D Numerical simulation and experimental verification of semi-active control of cable 

vibration using MR damper [7292-48] 
  P.-Y. Lin, S.-K. Huang, National Ctr. for Research on Earthquake Engineering (Taiwan);  
  K.-S. Cheng, C.-H. Loh, National Taiwan Univ. (Taiwan) 
 
 7292 1E Parametric reduced order models for predicting the nonlinear vibration response of 

cracked structures with uncertainty [7292-49] 
  S.-K. Hong, M. P. Castanier, B. I. Epureanu, Univ. of Michigan (United States) 
 
 7292 1F Investigating energy loss mechanisms in an SOI-based tuning-fork gyroscope [7292-50] 
  Y. Xu, S. K. Durgam, Z. Hao, Old Dominion Univ. (United States); F. R. Williams, Norfolk State 

Univ. (United States); L. L. Vahala, Old Dominion Univ. (United States) 
 
 
 
 

vii



 7292 1G Active and passive interaction mechanism of smart materials for health monitoring of 
engineering structures: a review [7292-51] 

  V. G. M. Annamdas, Univ. of Pittsburgh (United States); K. K. Annamdas, Univ. of Miami 
(United States) 

 
 SESSION 12 INNOVATIVE SENSING TECHNOLOGIES  
 
 7292 1H Structural shape sensing for variable camber wing using FBG sensors [7292-52] 
  W. Yin, T. Fu, J. Liu, J. Leng, Harbin Institute of Technology (China) 
 
 7292 1I Self-contained harpoon and sample handling device for a remote platform [7292-53] 
  M. Badescu, S. Sherrit, J. Jones, J. Hall, Jet Propulsion Lab. (United States) 
 
 7292 1J Improved signal conditioning circuit design for ionic polymer transducers as sensors 

[7292-54] 
  B. J. Akle, N. Zahi, Lebanese American Univ. (Lebanon) 
 
 7292 1K Response of a structural health monitoring fastener to fatigue crack growth and loads in 

metallic joints [7292-55] 
  A. S. Rakow, F.-K. Chang, Stanford Univ. (United States) 
 
 7292 1L A practical system approach for fully autonomous multi-dimensional structural health 

monitoring [7292-56] 
  J. K. Kim, D. Zhou, D. S. Ha, D. Inman, Virginia Polytechnic Institute and State Univ. (United 

States) 
 
 
 SESSION 13 NANOTECHNOLOGY IN SHM/NDE  
 
 7292 1M Thin-film active nano-PWAS for structural health monitoring [7292-57] 
  B. Lin, V. Giurgiutiu, Univ. of South Carolina (United States); A. S. Bhalla, C. Chen, R. Guo, The 

Univ. of Texas at San Antonio (United States); J. Jiang, The Univ. of Texas at Arlington (United 
States) 

 
 7292 1N Investigation on thermo-mechanical behaviors of shape memory thin-walled tube [7292-88] 
  B. Zhou, Harbin Engineering Univ. (China) and Harbin Institute of Technology (China); Y. Liu, 

Harbin Institute of Technology (China); G. Zou, Harbin Engineering Univ. (China); J. Leng, 
Harbin Institute of Technology (China) 

 
 7292 1O Nano-enhanced aerospace composites for increased damage tolerance and service life 

damage monitoring [7292-59] 
  A. Paipetis, T. E. Matikas, N. M. Barkoula, Univ. of Ioannina (Greece); P. Karapappas,  
  A. Vavouliotis, V. Kostopoulos, Univ. of Patras (Greece) 
 
 7292 1P Sensor development for in situ detection of concentration polarization and fouling of reverse 

osmosis membranes [7292-60] 
  K. T. Detrich, N. C. Goulbourne, Virginia Polytechnic Institute and State Univ. (United States) 
 
 
 
 
 

viii



 SESSION 14 MODELING AND MECHANICS I  
 
 7292 1R Finite element-based damage identification of RC frames [7292-62] 
  J.-H. Weng, C.-H. Loh, S.-H. Chao, National Taiwan Univ. (Taiwan); W.-I. Liao, National Taipei 

Univ. of Technology (Taiwan) 
 
 7292 1T Data models and diagnosis algorithms to support structural health monitoring system for 

buildings [7292-64] 
  A. Mita, S. Ogawa, Keio Univ. (Japan) 
 
 
 SESSION 15 MODELING AND MECHANICS II  
 
 7292 1V Finite element modelling of fibre Bragg grating strain sensors and experimental validation 

[7292-66] 
  S. A. Malik, R. S. Mahendran, D. Harris, M. Paget, S. D. Pandita, V. R. Machavaram, D. Collins, 

J. M. Burns, L. Wang, G. F. Fernando, The Univ. of Birmingham (United Kingdom) 
 
 7292 1W Modeling high-frequency wave propagation in rail tracks for crack detection [7292-67] 
  S. Coccia, I. Bartoli, F. Lanza di Scalea, Univ. of California, San Diego (United States);  
  M. Fateh, G. Carr, Federal Railroad Administration (United States) 
 
 7292 1X Nonlinear identification of base-isolated buildings by reverse path method [7292-68] 
  L. Xie, A. Mita, Keio Univ. (Japan) 
 
 
 SESSION 16 PIEZO SENSORS AND GUIDED WAVE METHODS  
 
 7292 1Z A numerical study of wave propagation excited by a Lamb wave phased array [7292-70] 
  J.-W. Hong, Y. Qu, Michigan State Univ. (United States) 
 
 7292 20 Nonlinear ultrasonic guided waves for stress monitoring in prestressing tendons for 

post-tensioned concrete structures [7292-71] 
  I. Bartoli, C. Nucera, A. Srivastava, S. Salamone, R. Phillips, F. Lanza di Scalea, S. Coccia, 

Univ. of California, San Diego (United States); C. S. Sikorsky, California State Dept. of 
Transportation (United States) 

 
 7292 21 Application of a baseline-free damage detection technique to complex structures 

[7292-72] 
  C. Lee, Korea Advanced Institute of Science and Technology (Korea, Republic of); S. Kim, 

Carnegie Mellon Univ. (United States); H. Sohn, Korea Advanced Institute of Science and 
Technology (Korea, Republic of) 

 
 7292 22 Application of reusable PZT sensors for monitoring initial hydration of concrete [7292-73] 
  B. Sabet Divsholi, Y. Yang, Nanyang Technological Univ. (Singapore) 
 
 
 
 
 

ix



Part Two 
 
 
 SESSION 17 PIEZO SENSORS AND APPLICATIONS  
 
 7292 23 Monitoring strength gain of concrete using EMI sensing technique [7292-74] 
  H.-K. Lee, R. Tawie, Korea Advanced Institute of Science and Technology (Korea, Republic 

of) 
 
 7292 24 An image reconstruction from ECT data of complex flaws [7292-167] 
  A. Sasamoto, T. Suzuki, Y. Nishimura, National Institute of Advanced Industrial Science and 

Technology (Japan) 
 
 7292 25 Health monitoring of concrete structures using embedded PZT transducers based 

electromechanical impedance model [7292-76] 
  V. G. M. Annamdas, Univ. of Pittsburgh (United States); M. A. Radhika, Jawaharlal Nehru 

Technological Univ. (India); C. K. Soh, Nanyang Technological Univ. (Singapore) 
 
 7292 26 Crack monitoring for reinforced concrete columns based on piezoceramic transducers 

[7292-77] 
  S. Yan, Shenyang Jianzhu Univ. (China); W. Sun, Shenyang Jianzhu Univ. (China) and Dalian 

Univ. of Technology (China); Y. Meng, Shenyang Jianzhu Univ. (China), Dalian Univ. of 
Technology (China), and Beihua Univ. (China); P. Ni, Z. Liu, Shenyang Jianzhu Univ. (China) 

 
 7292 27 Easy installation method of piezoceramic (PZT) transducers for health monitoring of 

structures using electro-mechanical impedance technique [7292-78] 
  V. G. M. Annamdas, Univ. of Pittsburgh (United States); M. A. Radhika, Jawaharlal Nehru 

Technological Univ. (India); Y. Yang, Nanyang Technological Univ. (Singapore) 
 
 
 SESSION 18 MONITORING APPROACH AND SYSTEMS  
 
 7292 28 Wireless impedance device for electromechanical impedance sensing and low-frequency 

vibration data acquisition [7292-79] 
  S. G. Taylor, K. M. Farinholt, G. Park, C. R. Farrar, Los Alamos National Lab. (United States);  
  E. B. Flynn, D. L. Mascarenas, M. D. Todd, Univ. of California, San Diego (United States) 
 
 7292 29 Structural health monitoring for frame structure with semi-rigid joints [7292-80] 
  C.-H. Lin, H. T. Y. Yang, Univ. of California, Santa Barbara (United States) 
 
 7292 2A Structural health monitoring using power flow metric [7292-81] 
  A. Baz, Univ. of Maryland, (United States) 
 
 
 SESSION 19 PIEZOELECTRIC AND INTEGRATED SENSORS  
 
 7292 2B High temperature piezoelectric drill [7292-82] 
  X. Bao, J. Scott, K. Boudreau, Y. Bar-Cohen, S. Sherrit, M. Badescu, Jet Propulsion Lab. (United 

States); T. Shrout, S. Zhang, The Pennsylvania State Univ. (United States) 
 
 
 

x



 7292 2C Different types of piezoceramic-structure interaction models using electro mechanical 
impedance technique: a review [7292-83] 

  V. G. M. Annamdas, Univ. of Pittsburgh (United States); K. K. Annamdas, Univ. of Miami 
(United States) 

 
 7292 2D Design of optimal actuator design for piezoelastic structures based on analytical 

computations and measurement data [7292-84] 
  T. Rittenschober, A. Dantele, PROFACTOR GmbH (Austria) 
 
 7292 2E Asymptotically correct micro-mechanical model for non-linear behavior of piezo-fiber 

reinforced composites [7292-85] 
  S. S. Padhee, D. Harursampath, Indian Institute of Science (India) 
 
 
 SESSION 20 SMART MATERIALS AND SYSTEMS II  
 
 7292 2F Robust gain-scheduling for smart-structures in parallel robots [7292-86] 
  S. Algermissen, M. Rose, R. Keimer, M. Sinapius, Deutsches Zentrum für Luft- und Raumfahrt 

e.V. (Germany) 
 
 7292 2G Vehicle positioning using image processing [7292-87] 
  A. Kaur, S. E. Watkins, T. M. Swift, Missouri Univ. of Science and Technology (United States) 
 
 7292 2H Vibration control of a flexible beam with shaped piezoelectric films [7292-162] 
  T. Nishigaki, Kinki Univ. (Japan) 
 
 7292 2I A new design concept for multifunctional fasteners using smart materials [7292-89] 
  H.-S. Yoon, Tennessee Technological Univ. (United States) 
 
 
 SESSION 21 NOVEL SENSORS III  
 
 7292 2J Tunable mechanical monolithic horizontal accelerometer for low frequency seismic noise 

measurement [7292-90] 
  F. Acernese, Univ. degli Studi di Salerno (Italy) and Istituto Nazionale di Fisica Nucleare 

(Italy); R. De Rosa, G. Giordano, Univ. degli Studi di Napoli Federico II (Italy) and Istituto 
Nazionale di Fisica Nucleare (Italy); R. Romano, F. Barone, Univ. degli Studi di Salerno (Italy) 
and Istituto Nazionale di Fisica Nucleare (Italy) 

 
 7292 2K Fatigue crack growth monitoring at elevated temperatures using multiplexed Fiber Bragg 

Gratings [7292-92] 
  R. J. Black, D. J. Zare, L. Oblea, B. M. Moslehi, Intelligent Fiber Optic Systems Corp. (United 

States); S. Sathish, N. Schell, Univ. of Dayton Research Institute (United States); K. V. Jata, Air 
Force Research Lab. (United States) 

 
 7292 2L Fast parallel processing fiber Bragg grating interrogators [7292-93] 
  R. J. Black, B. M. Moslehi, Intelligent Fiber Optic Systems Corp. (United States); C. M. Lopatin, 

Naval Surface Warfare Ctr. (United States) 
 
 
 
 

xi



 7292 2M Understanding fly-ear inspired directional microphones [7292-95] 
  H. Liu, Univ. of Maryland, College Park (United States); X. Zhang, Hong Kong Polytechnic 

Univ. (Hong Kong, China); M. Yu, Univ. of Maryland, College Park (United States) 
 
 7292 2N On nonuniform resonator sensors [7292-165] 
  D. I. Caruntu, K. Lozano, A. Fuentes, J. Netro, The Univ. of Texas-Pan American (United States) 
 
 7292 2O A first approach to foot motion monitoring using conductive polymer sensors [7292-172] 
  L. M. Castano, A. E. Winkelmann, A. B. Flatau, Univ. of Maryland, College Park (United States) 
 
 7292 2P Normal free space coupling to fiber Bragg grating sensors [7292-173] 
  L. Qiu, M. E. Teitelbaum, K. W. Goossen, D. Heider, Univ. of Delaware (United States);  
  D. J. O'Brien, E. D. Wetzel, Army Research Lab. (United States) 
 
 SESSION 22 APPLICATION TO LARGE STRUCTURES  
 
 7292 2Q Surveillance of pedestrian bridge traffic using neural networks [7292-96] 
  S. E. Watkins, R. J. Stanley, A. Gopal, R. H. Moss, Missouri Univ. of Science and Technology 

(United States) 
 
 7292 2S Long-term structural health monitoring of the 2006 Torino's Olympic pedestrian 

cabled-stayed bridge [7292-98] 
  L. M. Giacosa, A. De Stefano, Politecnico di Torino (Italy) 
 
 
 SESSION 23 SMART SENSORS AND SHM  
 
 7292 2T Damage detection algorithm-embedded smart sensor node system for bridge structural 

health monitoring [7292-99] 
  J.-H. Park, D.-D. Ho, J.-T. Kim, Y.-S. Ryu, Pukyong National Univ. (Korea, Republic of);  
  C.-B. Yun, Korea Advanced Institute of Science and Technology (Korea, Republic of) 
 
 7292 2U Electromechanical coupling analysis of piezoelectric smart beams [7292-101] 
  J. Wang, S. Zeng, The Univ. of Alabama (United States) 
 
 7292 2V Turning the building into a smart structure: integrating health monitoring [7292-102] 
  K.-C. Lu, J.-H. Weng, C.-H. Loh, National Taiwan Univ. (Taiwan) 
 
 
 SESSION 24 SIGNAL PROCESSING I  
 
 7292 2X Robust identification of human activities in buildings using multiple sensor system [7292-104] 
  M. Ashihara, A. Mita, Keio Univ. (Japan) 
 
 7292 2Y Principal component analysis based system identification from digital camera 

measurement for frame structure [7292-105] 
  N. Hou, Z. Sun, Tongji Univ. (China) 
 
 7292 2Z Definition and study of life index for the needs of structural life-cycle design [7292-106] 
  C. Lin, Harbin Institute of Technology (China); J. Ou, Harbin Institute of Technology (China) 

and Dalian Univ. of Technology (China) 
 

xii



 7292 30 Comparison of various structural damage tracking techniques with unknown excitations 
based on experimental data [7292-107] 

  H. Huang, Tongji Univ. (China); J. N. Yang, Univ. of California, Irvine (United States); L. Zhou, 
Nanjing Univ. of Aeronautics and Astronautics (China) 

 
 
 SESSION 25 SIGNAL PROCESSING II  
 
 7292 31 Damage detection based on acceleration data using artificial immune system [7292-108] 
  S. Chartier, A. Mita, Keio Univ. (Japan) 
 
 7292 33 Vibration-based structural health monitoring technique using statistical features for data 

stability assessment and damage localization [7292-110] 
  Z. S. Wu, A. P. Adewuyi, Ibaraki Univ. (Japan) 
 
 7292 34 PCA-based leakage detection method for water supply systems considering complex 

Fourier components [7292-111] 
  C. Kondo, A. Mita, Keio Univ. (Japan) 
 
 7292 35 Recursive stochastic subspace identification for structural parameter estimation [7292-112] 
  C. C. Chang, Z. Li, Hong Kong Univ. of Science and Technology (Hong Kong, China) 
 
 7292 36 Monitoring data-based traffic load effect model statistical analysis for arch bridge 

suspender [7292-113] 
  X. Gao, Harbin Institute of Technology (China); J. Ou, Harbin Institute of Technology (China) 

and Dalian Univ. of Technology (China) 
 
 
 SESSION 26 SYSTEM IDENTIFICATION AND INTERPRETATION  
 
 7292 37 Ambient data analysis for robust and efficient structural identification [7292-114] 
  J. Zhang, F. Moon, A. Aktan, Drexel Univ. (United States) 
 
 7292 38 An SOI-based tuning-fork gyroscope with high quality factors [7292-115] 
  R. Wang, S. K. Durgam, Z. Hao, L. L. Vahala, Old Dominion Univ. (United States) 
 
 7292 39 Application of active base isolation control [7292-116] 
  C.-M. Chang, Z. Wang, B. F. Spencer, Univ. of Illinois at Urbana-Champaign (United States) 
 
 
 SESSION 27 SHM FOR COMPOSITE MATERIALS  
 
 7292 3A Self-deployable graphite/epoxy composites space structure with embedded SMA wires 

[7292-117] 
  A. Todoroki, K. Kumagai, R. Matsuzaki, Tokyo Institute of Technology (Japan) 
 
 7292 3B Structural health monitoring of glass/epoxy composite plates with MEMS PMN-PT sensors 

[7292-118] 
  B. R. Simon, H.-Y. Tang, D. A. Horsley, V. La Saponara, Univ. of California, Davis (United 

States); W. Lestari, Embry-Riddle Aeronautical Univ. (United States) 
 
 

xiii



 SESSION 28 FIBER OPTIC SENSORS FOR SHM I  
 
 7292 3D All-fiber optic ultrasonic structural health monitoring system [7292-120] 
  V. Kochergin, K. Flanagan, Z. Shi, M. Pedrick, B. Baldwin, T. Plaisted, B. Yellampelle, Luna 

Innovations, Inc. (United States); E. Kochergin, Donetsk National Univ. (Ukraine); L. Vicari, 
Luna Innovations Inc. (United States) 

 
 7292 3E Reliability analysis of fiber optic sensors for structural health monitoring applications 

[7292-122] 
  Y. Majeed, M. Al-Bassyiouni, A. Dasgupta, Univ. of Maryland, College Park (United States) 
 
 7292 3G Measurement of compressive and tensile strain in the railway structures with FBG sensor 

packages [7292-124] 
  K.-S. Kim, Hongik Univ. (Korea, republic of); Y.-J. Kim, Daewoo Engineering and Construction 

Co. (Korea, Republic of); S.-S. Nam, H.-S. Kwon, EJ-Tech (Korea, Republic of)  
 
 SESSION 29 FIBER OPTIC SENSORS FOR SHM II  
 
 7292 3H Characteristics of reflection-type optical fiber sensor system using one grating panel 

[7292-125] 
  Y.-G. Lee, S.-O. Park, Korea Advanced Institute of Science and Technology (Korea, Republic 

of); D.-H. Kim, Seoul National Univ. of Technology (Korea, Republic of); B.-W. Jang,  
  C.-G. Kim, Korea Advanced Institute of Science and Technology (Korea, Republic of) 
 
 7292 3I Temperature-independent Bragg grating-based sensor for monitoring regions of localised 

strain concentration [7292-126] 
  C. E. Davis, W. G. A. Brown, Defence Science and Technology Organisation (Australia);  
  P. R. Stoddart, Swinburne Univ. of Technology (Australia) 
 
 
 SESSION 30 SMART MATERIALS AND SYSTEMS III  
 
 7292 3N Enhanced modeling of resonant frequency of piezoelectric bimorph cantilever energy 

harvester [7292-130] 
  L. Zhang, K. A. Williams, The Univ. of Alabama (United States) 
 
 7292 3O Calibration and performance of laser steering system for dynamic in-flight tracking and 

measurement [7292-131] 
  J. Simpkins, R. Sollars, Trinity Univ. (United States); A. Jennings, C. Allen, J. T. Black, Air Force 

Institute of Technology (United States) 
 
 
 SESSION 31 SHM AND DAMAGE DETECTION II  
 
 7292 3P Damage detection using frequency response functions under ground excitation [7292-132] 
  T.-Y. Hsu, C.-H. Loh, National Taiwan Univ. (Taiwan) 
 
 7292 3R Wavelet entropy based damage identification using wireless smart sensors [7292-135] 
  G.-J. Yun, S.-G. Lee, J. Carletta, Univ. of Akron (United States); T. Nagayama, The Univ. of 

Tokyo (Japan) 
 
 

xiv



 SESSION 32 OPTICAL SENSORS AND APPLICATIONS  
 
 7292 3S Experimental study on sensing capability of fibre optic and piezoceramic sensors for load 

monitoring [7292-136] 
  Y. Yang, H. Liu, Nanyang Technological Univ. (Singapore); V. G. M. Annamdas, Univ. of 

Pittsburgh (United States) 
 
 7292 3T Experimental testing of a self-sensing FRP-concrete composite beam using FBG sensors 

[7292-137] 
  Y. Wang, Dalian Univ. of Technology (China); Q. Hao, Harbin Institute of Technology (China); 

J. Ou, Dalian Univ. of Technology (China) and Harbin Institute of Technology (China) 
 
 7292 3U Seismic damage monitoring for steel structure using smart distributed fiber optics [7292-138] 
  S. Hou, Dalian Univ. of Technology (China) and Louisiana State Univ. (United States);  

C. S. S. Cai, J. He, G. Zhang, Louisiana State Univ. (United States); J. Ou, Dalian Univ. of 
Technology (China) 

 
 7292 3V Cracking monitoring by FBG strain sensor in the small scale dam model [7292-139] 
  L. Ren, H.-N. Li, D. Li, Dalian Univ. of Technology (China) 
 
 
 SESSION 33 DAMPING AND RESPONSE MODIFICATION  
 
 7292 3X MR damper-based semiactive control system using electromagnetic induction device 

[7292-141] 
  H.-J. Jung, D.-D. Jang, Korea Advanced Institute of Science and Technology (Korea, 

Republic of); J.-H. Koo, Miami Univ. (United States) 
 
 7292 3Z Investigation on dynamic coupling between stay cable and magneto-rheological fluid 

(MR) damper [7292-143] 
  M. Liu, H. Li, X. Ch. Guan, Harbin Institute of Technology (China); J. H. Li, Dalian Univ. of 

Technology (China); J. P. Ou, Harbin Institute of Technology (China) and Dalian Univ. of 
Technology (China) 

 
 7292 40 Self-powered and sensing control system based on MR damper: presentation and 

application [7292-144] 
  Z. Wang, Hunan Univ. (China) and Univ.of Illinois at Urbana-Champaign (United States);  
  Z. Chen, Hunan Univ. (China); B. F. Spencer, Jr., Univ. of Illinois at Urbana-Champaign (United 

States) 
 
 7292 41 A temperature- and strain-rate-dependent model of NiTi shape memory alloys for seismic 

control of bridges [7292-145] 
  O. E. Ozbulut, S. Hurlebaus, Texas A&M Univ. (United States) 
 
 7292 42 Gain scheduled control of hysteretic systems [7292-146] 
  D. T. R. Pasala, S. Nagarajaiah, Rice Univ. (United States); K. Grigoriadis, Univ. of Houston 

(United States) 
 
 7292 43 GA-optimized fuzzy logic control of high-rise building for wind loads [7292-147] 
  S. Yan, Shenyang Jianzhu Univ. (China) and Univ. of Houston (United States); W. Zheng, 

Shenyang Jianzhu Univ. (China) and Dalian Univ. of Technology (China); G. Song, Univ. of 
Houston (United States) 

xv



  POSTER SESSION  
 
 7292 44 Seismic waves velocity measurement with mechanical monolithic sensors [7292-148] 
  F. Acernese, R. Romano, F. Barone, Univ. degli Studi di Salerno (Italy) and Istituto Nazionale 

di Fisica Nucleare (Italy) 
 
 7292 45 Development of viscosity sensor with long period fiber grating technology [7292-149] 
  J.-D. Lin, National Central Univ. (Taiwan); J.-N. Wang, National Yunlin Univ. of Science and 

Technology (Taiwan); S.-H. Chen, Feng Chia Univ. (Taiwan); J.-M. Wang, National Central 
Univ. (Taiwan) 

 
 7292 47 Detection of local damage in complex nonlinear structures based on substructural 

approach [7292-151] 
  Y. Lei, Z. Q. Xu, Y. H. Liu, Xiamen Univ. (China) 
 
 7292 48 Experimental investigation on dynamic properties of concrete columns embedded with 

shape memory alloy [7292-152] 
  D. Cui, Dalian Univ. (China); H. Li, Dalian Univ. of Technology (China); G. Song, Dalian Univ. 

of Technology (United States) and Univ. of Houston (United States) 
 
 7292 49 Health monitoring system for a tall building with Fiber Bragg grating sensors [7292-153] 
  D. S. Li, H. N. Li, L. Ren, Dalian Univ. of Technology (China); D. S. Guo, Qingdao Jiaozhou 

Construction Group Co. Ltd. (China); G. B. Song, Dalian Univ. of Technology (China) and 
Univ. of Houston (United States) 

 
 7292 4A Test bed bridge integration for safety network management system [7292-154] 
  K.-T. Park, B.-C. Joo, Y.-K. Hwang, J.-H. Lee, Korea Institute of Construction Technology 

(Korea, Republic of) 
 
 7292 4B Adaptive conjugate smoothing of digital images using photo-elastic coatings [7292-155] 
  A. Aleksa, M. Ragulskis, A. Palevicius, Kaunas Univ. of Technology (Lithuania); J. Ragulskiene, 

Kaunas College (Lithuania) 
 
 7292 4E Design and test of an Adaptive Optics system prototype for laser beam jitters reduction 

[7292-158] 
  S. Grasso, Univ. degli Studi di Roma Tre (Italy); F. Acernese, R. Romano, F. Barone, Univ. degli 

Studi di Salerno (Italy) and Istituto Nazionale di Fisica Nucleare (Italy) 
 
 7292 4H The streaming potential method for modeling the electromechanical responses of ionic 

polymer transducers [7292-161] 
  F. Gao, L. M. Weiland, Univ. of Pittsburgh (United States) 
 
 7292 4I Electromagnetic testing and image reconstruction with flexible scanning tablets [7292-166] 
  Y. Nishimura, National Institute of Advanced Industrial Science and Technology (Japan);  
  K. Kanev, Shizuoka Univ. (Japan); S. Akira, T. Suzuki, National Institute of Advanced Industrial 

Science and Technology (Japan); H. Inokawa, Shizuoka Univ. (Japan) 
 
   
  Author Index 

xvi



Symposium Committee 

 
Symposium Chairs 

Alison B. Flatau, University of Maryland, College Park (United States) 
George Y. Baaklini, NASA Glenn Research Center (United States) 
Donald J. Leo, Virginia Polytechnic Institute and State University  

(United States) 
Kara J. Peters, North Carolina State University (United States) 
 

Executive Committee 

Mehdi Ahmadian, Virginia Polytechnic Institute and State University 
(United States) 

Yoseph Bar-Cohen, Jet Propulsion Laboratory (United States) 
Jung-Chih Chiao, The University of Texas at Arlington (United States) 
Aaron A. Diaz, Pacific Northwest National Laboratory (United States) 
Wolfgang Ecke, Institut für Physikalische Hochtechnologie e.V. (Germany) 
Mehrdad N. Ghasemi-Nejhad, University of Hawai'i at Manoa  

(United States) 
Victor Giurgiutiu, University of South Carolina (United States) 
Benjamin K. Henderson, Air Force Research Laboratory (United States) 
Kumar V. Jata, Air Force Research Laboratory (United States) 
Tribikram Kundu, The University of Arizona (United States) 
Jiangyu Li, University of Washington (United States) 
Douglas K. Lindner, Virginia Polytechnic Institute and State University 

(United States) 
M. Brett McMickell, Honeywell, Inc. (United States) 
Norbert Meyendorf, University of Dayton (United States) 
Zoubeida Ounaies, Texas A&M University (United States) 
Peter J. Shull, The Pennsylvania State University (United States) 
Kyo D. Song, Norfolk State University (United States) 
Masayoshi Tomizuka, University of California, Berkeley (United States) 
Vijay K. Varadan, University of Arkansas (United States) 
Dietmar W. Vogel, Fraunhofer-Institut für Zuverlässigkeit und 

Mikrointegration (Germany) 
Thomas Wallmersperger, Universität Stuttgart (Germany) 
H. Felix Wu, National Institute of Standards and Technology  

(United States) 
Chung-Bang Yun, Korea Advanced Institute of Science and Technology 

(Korea, Republic of)  
  

xvii





Conference Committees 

 
Conference Chair 

Masayoshi Tomizuka, University of California, Berkeley (United States) 
 

Conference Cochairs 

Chung-Bang Yun, Korea Advanced Institute of Science and 
Technology (Korea, Republic of) 

Victor Giurgiutiu, University of South Carolina (United States) 
 

Program Committee 

H. Harry Asada, Massachusetts Institute of Technology (United States) 
Sourav Banerjee, The University of Arizona (United States) 
Amr M. Baz, University of Maryland, College Park (United States) 
Fabio Casciati, Università degli Studi di Pavia (Italy) 
Chih-Chen Chang, Hong Kong University of Science and Technology 

(Hong Kong China) 
Fu-Kuo Chang, Stanford University (United States) 
Genda Chen, Missouri University of Science and Technology (United 

States) 
Shirley J. Dyke, Washington University in St. Louis (United States) 
Silvia Ferrari, Duke University (United States) 
Alison B. Flatau, University of Maryland, College Park (United States) 
Yozo Fujino, The University of Tokyo (Japan) 
Robert X. Gao, University of Massachusetts, Amherst (United States) 
Steven D. Glaser, University of California, Berkeley (United States) 
Faramarz Gordaninejad, University of Nevada, Reno (United States) 
Xiaoyan Han, Wayne State University (United States) 
Benjamin K. Henderson, Air Force Research Laboratory (United States) 
Haiying Huang, Purdue University (United States) 
Jerry Q. Huang, Boeing Company (United States) 
Kumar V. Jata, Air Force Research Laboratory (United States) 
Jeong-Tae Kim, Pukyong National University (Korean, Republic of) 
Ki Soo Kim, Hoseo University (Korea, Republic of) 
Jan-Ming Ko, The Hong Kong Polytechnic University (Hong Kong China) 
Francesco Lanza di Scalea, University of California, San Diego (United 

States) 
Shih-Chi Liu, National Science Foundation (United States) 
Chin-Hsiung Loh, National Taiwan University (Taiwan) 
Jerome P. Lynch, University of Michigan (United States) 
Stephen A. Mahin, University of California, Berkeley (United States) 

xix



Sami F. Masri, University of Southern California (United States) 
Theodore E. Matikas, University of Ioannina (Greece) 
Eduardo Misawa, National Science Foundation (United States) 
Akira Mita, Keio University (Japan) 
Satish Nagarajaiah, Rice University (United States) 
Siavouche Nemat-Nasser, University of California, San Diego (United 

States) 
Irving J. Oppenheim, Carnegie Mellon University (United States) 
JinPing Ou, Harbin Institute of Technology (China) 
Ser-Tong Quek, National University of Singapore (Singapore) 
Tadanobu Sato, Kyoto University (Japan) 
Rahmat A. Shoureshi, University of Denver (United States) 
Andrew W. Smyth, Columbia University (United States) 
Hoon Sohn, Korea Advanced Institute of Science and Technology 

(Korea, Republic of) and Carnegie Mellon University (United States) 
Bill F. Spencer, Jr., University of Illinois at Urbana-Champaign (United 

States) 
Lizhi Sun, University of California, Irvine (United States) 
Tsu-Chin Tsao, University of California, Los Angeles (United States) 
Ming L. Wang, Northeastern University (United States) 
Jin Wen, Drexel University (United States) 
Zhishen Wu, Ibaraki University (Japan) 
Youlin Xu, The Hong Kong Polytechnic University (Hong Kong China) 
Hiroyuki Yamanouchi, Building Research Institute (Japan) 
Li Zhou, Nanjing University of Aeronautics and Astronautics (China) 

 

Session Chairs 

 1 Keynote Session 
Chung-Bang Yun, Korea Advanced Institute of Science and             
   Technology (Korea, Republic of) 
Victor Giurgiutiu, University of South Carolina (United States) 
 

 2 Smart Materials and Systems I 
Ming L. Wang, Northeastern University (United States) 
Rahmat A. Shoureshi, University of Denver (United States) 
 

 
 3 Wireless Sensors and Networks I 

Ser-Tong Quek, National University of Singapore (Singapore) 
Seunghee Park, Sungkyunkwan University (Korea, Republic of) 
 

 4 Signal Processing and Damage Detection 
Lingyu Yu, University of South Carolina (United States) 
Bogdan I. Epureanu, University of Michigan (United States) 
 
 

xx



 5 Ultrasonics for SHM 
Akira Mita, Keio University (Japan) 
Hoon Sohn, Korea Advanced Institute of Science and Technology  
   (Korea, Republic of) and Carnegie Mellon University (United States) 
 

 6 Novel Sensors I 
Irving J. Oppenheim, Carnegie Mellon University (United States) 
Steven D. Glaser, University of California, Berkeley (United States) 
 

 7 Wireless Sensors and Networks II 
Jerome P. Lynch, University of Michigan (United States) 
Ying Lei, Xiamen University (China) 
 

 8 SHM and Damage Detection I 
Jeong-Tae Kim, Pukyong National University (Korea, Republic of) 
Michael D. Todd, University of California, San Diego (United States) 
 

 9 Novel Sensors II 
Genda Chen, Missouri University of Science and Technology (United      
  States) 
Daniele Zonta, Università degli Studi di Trento (Italy) 
 

 10 Damage Detection 
Jiong Tang, University of Connecticut (United States) 
Kon-Well Wang, University of Michigan (United States) 
 

 11 Modeling and Design of Smart Systems 
Bogdan I. Epureanu, University of Michigan (United States) 
Venu G. M. Annamdas, University of Pittsburgh (United States) 
 

 12 Innovative Sensing Technologies 
Fabrizio Barone, Istituto Nazionale Di Fisica Nucleare (Italy) 
Miao Yu, University of Maryland, College Park (United States) 
 

 13 Nanotechnology in SHM/NDE 
Nakhiah C. S. Goulbourne, Virginia Polytechnic Institute and State         
   University (United States) 
Stephen A. Sarles, Virginia Polytechnic Institute and State             
   University (United States) 

 
 14 Modeling and Mechanics I 

Chin-Hsiung Loh, National Taiwan University (Taiwan) 
Kamal Bajoria, Indian Institute of Technology, Bombay (India) 
 
 
 
 

xxi



 15 Modeling and Mechanics II 
Lizhi Sun, University of California, Irvine (United States) 
Francesco Lanza di Scalea, University of California, San Diego (United   
  States) 

  
 16 Piezo Sensors and Guided Wave Methods 

Xiong Yu, Case Western Reserve University (United States) 
Jung-Wuk Hong, Michigan State University (United States) 
 

 17 Piezo Sensors and Applications 
Haeng-Ki Lee, Korea Advanced Institute of Science and Technology    
   (Korea, Republic of) 
Seunghee Park, Sungkyunkwan University (Korea, Republic of) 
 

 18 Monitoring Approach and Systems 
Amr M. Baz, University of Maryland, College Park (United States) 
Paul Fromme, University College London (United Kingdom) 
 

 19 Piezoelectric and Integrated Sensors 
Xiaoqi Bao, Jet Propulsion Laboratory (United States) 
Dineshkumar Harursampath, Indian Institute of Science (India) 
 

 20 Smart Materials and Systems II 
Daniele Zonta, Università degli Studi di Trento (Italy) 
Hwan-Sik Yoon, Tennessee Technological University (United States) 
 

 21 Novel Sensors III 
Alison B. Flatau, University of Maryland, College Park (United States) 
 

 22 Application to Large Structures 
Steve E. Watkins, Missouri University of Science and Technology (United 
   States) 
Alessandro De Stefano, Politecnico di Torino (Italy) 
 

 23 Smart Sensors and SHM 
Jeong-Tae Kim, Pukyong National University (Korea, Republic of) 
Jialai Wang, The University of Alabama at Tuscaloosa (United States) 
 

 24 Signal Processing I 
Zhi Sun, Tongji University (China) 
Hongwei Huang, Tongji University (China) 

 
 25 Signal Processing II 

Akira Mita, Keio University (Japan) 
Hoon Sohn, Korea Advanced Institute of Science and Technology         
   (Korea, Republic of) 
 

xxii



 26 System Identification and Interpretation 
Jian Zhang, University of California, San Diego (United States) 
Zhili Hao, Old Dominion University (United States) 
 

 27 SHM for Composite Materials 
Akira Todoroki, Tokyo Institute of Technology (Japan) 
Zafar Mahmood, National University of Science and Technology            
   (Pakistan) 
 

 28 Fiber Optic Sensors for SHM I 
Vladimir Kochergin, Luna Innovations Inc. (United States) 
Oluwaseyi Balogun, Northwestern University (United States) 
 

 29 Fiber Optic Sensors for SHM II 
Claire E. Davis, Defence Science and Technology Organisation             
   (Australia) 
Edgar A. Mendoza, Redondo Optics, Inc. (United States) 
 

 30 Smart Materials and Systems III 
Henry A. Sodano, Arizona State University (United States) 
Long Zhang, The University of Alabama at Tuscaloosa (United States) 
 

 31 SHM and Damage Detection II 
Caiqian Yang, Southeast University (China) 
 

 32 Optical Sensors and Applications 
Hui Liu, Nanyang Technological University (Singapore) 
Dongsheng Li, Dalian University of Technology (China) 
 

 33 Damping and Response Modification 
Hyung-Jo Jung, Korea Advanced Institute of Science and Technology 
   (Korea, Republic of) 
Satish Nagarajaiah, Rice University (United States) 
 

 
 

xxiii





Introduction 
 
 
This volume is a collection of technical papers presented at the 2009 SPIE 
Conference held in San Diego, California, on Sensors and Smart Technologies for 
Civil, Mechanical, and Aerospace Systems.  This conference is unique in the 
emerging area of sensors and smart structures technologies because of its 
multidisciplinary representations from the aerospace, civil, and mechanical 
engineering communities.  Participants were from more than 18 countries over 
the globe. The participation of the Asian-Pacific Network of Centers for Research 
in Smart Structure Technology (ANCRiSST) as the conference cosponsor 
strengthened international participations.  As you find in the roster of the program 
committee, members of the program committee represented the various fields of 
engineering.  The conference started with a plenary session with two excellent 
keynote presentations:  “Passive sensors for infrastructure monitoring” by Professor 
Sharon L. Wood, The Univ. of Texas at Austin, and “Some principles of active 
sensing revealed by study of the rat whisker system” by Professor Mitra J. Z. 
Hartmann, Northwestern University.   The opening plenary session was followed by 
33 topical sessions and one poster session. The papers in these sessions covered a 
wide range of topics in: fiber optics and other novel sensors, structural health 
monitoring, signal processing, damage detection and assessment, wireless 
technologies, and modeling and analysis of smart systems.  
 
In conjunction with the broad technical base of the current conference program 
and its objectives, it is apparent that we must continue to develop and build a 
large, diverse constituency. In light of the increased number of submissions to this 
conference that we witnessed in recent years, we are optimistic in this regard.  
We would like to thank authors and presenters of this year’s conference for their 
contributions.  The outstanding conference program was put together by the fine 
effort of the program committee, and we are thankful to the members of the 
program committee for their contributions.   
 
We trust that readers will find this conference volume useful and informative. 
 
 

Masayoshi Tomizuka 
Chung-Bang Yun 
Victor Giurgiutiu  
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