PROCEEDINGS OF SPIE

Smart Sensor Phenomenaq,
Technology, Networks, and
Systems Integration 2015

Kara J. Peters
Editor

9-10 March 2015
San Diego, Cadlifornia, United States

Sponsored by
SPIE

Cosponsored by
American Society of Mechanical Engineers (United States)

Cooperating Organizations

Intelligent Materials Forum (Japan)

Jet Propulsion Laboratory (United States)
National Science Foundation (United States)

Published by
SPIE

Volume 9436

Proceedings of SPIE 0277-786X, V. 9436

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

Smart Sensor Phenomena, Technology, Networks, and Systems Integration 2015,
edited by Kara J. Peters, Proc. of SPIE Vol. 9436, 943601 - © 2015 SPIE
CCC code: 0277-786X/15/$18 - doi: 10.1117/12.2195754

Proc. of SPIE Vol. 9436 943601-1



The papers included in this volume were part of the technical conference cited on the cover and
fitle 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 Smart Sensor Phenomena, Technology, Networks, and Systems
Integration 2015, edited by Kara J. Peters, Proceedings of SPIE Vol. 9436 (SPIE, Belingham, WA,
2015) Article CID Number.

ISSN: 0277-786X
ISBN: 9781628415391

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 © 2015, 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/15/$18.00.

Printed in the United States of America.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE &
Digital Liorary

SPIEDigitallibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model, with papers published
first online and then in print. Papers are published as they are submitted and meet publication
criteria. A unique citation identifier (CID) number is assigned fo each article at the time of the first
publication. Ufilization of CIDs allows articles to be fully citable as soon as 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 artficle 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 letfters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, OA, OB ... 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.

Proc. of SPIE Vol. 9436 943601-2



Contents

v Authors
Vi Conference Committee
SESSION 1 NEW SENSOR TECHNOLOGIES |
9436 02 Ultra-thin sensor array for 3D curvature sensing [9436-1]
9436 03 Monitoring the fracture behavior of metal matrix composites by combined NDE
methodologies [9436-31]
9436 05 Correction factors for cross-correlation processing of FBG sensor network data [9436-4]
SESSION 2 APPLICATIONS OF NEW SENSOR TECHNOLOGIES |
9436 06 Effective combination of DIC, AE, and UPV nondestructive techniques on a scaled model of
the Belgian nuclear waste container [9436-5]
9436 07 Implementation of a multi-modal mobile sensor system for surface and subsurface
assessment of roadways [9436-6]
9436 08 A Bayesian optimization approach for wind farm power maximization [9436-7]
9436 09 Assessment of NDE methods for detecting cracks and damage in environmental barrier
coated CMC tested under tension [9436-8]
9436 OA Engine rotor health monitoring: an experimental approach to fault detection and durability
assessment [9436-9]
SESSION 3 GUIDED WAVE SENSING
9436 0B Modeling, optimization, and experimental validation of a resonant piezo-optical ring
sensor for enhanced active and passive structural health monitoring [9436-10]
9436 0C New non-local lattice models for the description of wave dispersion in concrete [9436-11]
9436 0D Alternate solution for the cylindrical Helmholtz vector equation applied to helical elastic
guided waves in pipes [9436-12]
9436 OE The effect of CNTs reinforcement on thermal and electrical properties of cement-based
materials [9436-13]
9436 OF Nondestructive evaluation of the mechanical behavior of cement-based nanocomposites

under bending [9436-28]

Proc. of SPIE Vol. 9436 943601-3



SESSION 4

APPLICATIONS OF NEW SENSOR TECHNOLOGIES Il

9436 0l Rapid chloride permeability test for durability study of carbon nanoreinforced mortar
[9436-17]
SESSION 5 NEW SENSOR TECHNOLOGIES Il
9436 OL Optical excitation and detection of a quariz crystal resonator [9436-20]
9436 OM Temperature compensation in CNT-composite distributed strain sensors [9436-21]
SESSION 6 SPECTRAL GAP SENSORS
9436 0Q Chiral phononic structures [9436-25]
9436 0S Standardization in fiber-optic sensing for structural safety: activities in the ISHMIl and IEC
(Invited Paper) [9436-33]
POSTER SESSION
9436 OU Acoustic emission monitoring of recycled aggregate concrete under bending [9436-14]
9436 OV A novel processing route for carbon nanotube reinforced glass-ceramic matrix composites
[9436-27]
9436 OW The effect of different surfactants/plastisizers on the electrical behavior of CNT nano-
modified cement mortars [9436-29]
9436 0X Determination of the dynamic elastic constants of recycled aggregate concrete [9436-30]
9436 OY Parallel multi-join query optimization algorithm for distributed sensor network in the internet

of things [9436-32]

Proc. of SPIE Vol. 9436 943601-4



Authors

Numbers in the index correspond to the last two digits of the six-digit citation identifier (CID) article
numbering system used in Proceedings of SPIE. The first four digits reflect the volume number. Base 36
numbering is employed for the last two digits and indicates the order of articles within the volume.
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, OA, 0B...0Z, followed by 10-1Z, 20-2Z, etc.

Abdul-Aziz, Ali, 09, 0A

Aggelis, Dimitrios G., 06, 0C

Alafogianni, P., Ol, OW

Areias, Lou, 06

Baaklini, George, OA

Bao, Jingjing, OB

Barkoula, N.-M., OI, OU, OW, OX

Bhatt, Ramakrishna T., 09

Birken, Ralf, 07

Bonnefont, Guillaume, OV

Clem, Michelle, 0A

Coppenis, Erik, 06

Dalla, P. T., OE, OF, OI, OW

Dassios, Konstantinos G., OF, OV, OW

Daum, W., 0S

Dietzel, Andreas, 02

Exarchos, Dimitrios A., 03, OE, OF, 0Q, OW

Fantozzi, Gilbert, OV

Frankforter, Erik, OB

Giurgiutiu, Victor, OB

Gorican, Daniel, 09

Habel, Wolfgang R., 0S

lliopoulos, Sokratis N., 06, 0C

Jaskowiak, Martha H., 09

Kannajosyula, Haraprasad, 0D

Koch, Eugen, 02

Kordatos, E. Z., 03

Krebber, K., 0S

Law, Kincho H., 08

Lin, Bin, OB

Mahapatra, D. Roy, OM

Matikas, Theodore E., 03, OE, OF, OI, 0Q,
ou, OV, OW, 0X

Mpalaskas, A. C., 03

Nino, Giovanni F., 0D

Park, Jinkyoo, 08

Peters, Kara, 05

Polyzos, Demosthenes, 0C

Psarobas, loannis E., 0Q

Pyl, Lincy, 06

Rathod, V. T., OM

Rauser, Richard W., 09

Schultz, Stephen, 05

Shahini Shamsabadi, Salar, 07

Stewart, William, 05

Sundararaman, V., OM

Tragazikis, I. K., OE, OF, Ol, OW

Tsoumani, A. A., OU, OX

Van Hoe, Bram, 05

Van Marcke, Philippe, 06
Van Steenberge, Geert, 05
Vantomme, John, 06
Wang, Ming, 07

Wang., Xingwei, OL
Wilsdorf, Florian, 02
Woike, Mark R., OA
Wroblewski, Adam C., 09
Wu, Nan, OL

Yang, Lijun, OL

Zhang, Haifeng, OL
Zheng, Yan, OY

Proc. of SPIE Vol. 9436 943601-5



Proc. of SPIE Vol. 9436 943601-6



Conference Committee

Symposium Chairs

Victor Giurgiutiu, University of South Carolina (United States)
Christopher S. Lynch, University of California, Los Angeles
(United States)

Symposium Co-chairs

Jayanth N. Kudva, NextGen Aeronautics, Inc. (United States)
Theodoros E. Matikas, University of loannina (Greece)

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

Conference Co-chairs

Wolfgang Ecke, Institut fir Photonische Technologien e.V. (Germany)
Theodoros E. Matikas, University of loannina (Greece)
Norbert G. Meyendorf, Fraunhofer IKTS-MD (Germany) and

University of Dayton (United States)

Conference Program Committee

Farhad Ansari, University of lllinois at Chicago (United States)

George Y. Baaklini, NASA Glenn Research Center (United States)

Horst J. Baier, Technische Universitdt MUnchen (Germany)

Curtis E. Banks, NASA Marshall Space Flight Center (United States)

Xiaoyi Bao, University of Ottawa (Canada)

Hartmut Bartelt, Institut fUr Photonische Technologien e.V. (Germany)

Brian Culshaw, University of Strathclyde (United Kingdom)

Chiara Daraio, ETH ZUrich (Switzerland)

Wolfgang R. Habel, Bundesanstalt fir Materialforschung und —prifung
(Germany)

Kerop D. Janoyan, Clarkson University (United States)

Leszek R. Jaroszewicz, Military University of Technology (Poland)

Jinsong Leng, Harbin Institute of Technology (China)

Alexis Mendez, MCH Engineering LLC (United States)

Marc Nikles, Omnisens S.A. (Switzerland)

loannis E. Psarobas, University of Athens (Greece)

Stephen Schultz, Brigham Young University (United States)

Nobuo Takeda, The University of Tokyo (Japan)

Michael D. Todd, University of California, San Diego (United States)

vii

Proc. of SPIE Vol. 9436 943601-7



viii

Eric Udd, Columbia Gorge Research (United States)

Rosalind M. Wynne, Villanova University (United States)

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

Session Chairs

1

New Sensor Technologies |
Kara J. Peters, North Carolina State University (United States)
Sanne Sulejmani, Vrije Universiteit Brussel (Belgium)

Applications of New Sensor Technologies |
Sokratis N. lliopoulos, Vrije Universiteit Brussel (Belgium)

Guided Wave Sensing
Theodore E. Matikas, University of loannina (Greece)
Ali Abdul-Aziz, NASA Glenn Research Center (United States)

Applications of New Sensor Technologies I
Panagiota T. Dalla, University of loannina (Greece)

New Sensor Technologies |l
Kara J. Peters, North Carolina State University (United States)

Spectral Gap Sensors

loannis E. Psarobas, National and Kapodistrian University of Athens
(Greece)

Theodore E. Matikas, University of loannina (Greece)

Proc. of SPIE Vol. 9436 943601-8



