
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP14SEN-POD 
978-1-4799-0160-9 

2014 IEEE Sensors 
 
(SENSORS 2014) 

Valencia, Spain 
2-5 November 2014 

Pages 1-757 

1/3 



iii

TABLE OF CONTENTS 

MONDAY, NOVEMBER 3RD........................................................................................................................................... IV 

MONDAY, NOVEMBER 3RD – POSTER SESSION..................................................................................................... XIII 

TUESDAY, NOVEMBER 4TH.................................................................................................................................... XXVII 

TUESDAY, NOVEMBER 4TH – POSTER SESSION.............................................................................................. XXXVII 

WEDNESDAY, NOVEMBER 5TH.................................................................................................................................. LIII 

WEDNESDAY, NOVEMBER 5TH – POSTER SESSION............................................................................................ LXIII 

MESSAGE FROM THE CHAIRPERSONS.............................................................................................................. LXXVII 

SESSION GRID - SUNDAY, NOVEMBER 2ND - TUTORIALS ............................................................................. LXXVIII 

SESSION GRID – MONDAY, NOVEMBER 3RD ................................................................................................... LXXVIII 

SESSION GRID – TUESDAY, NOVEMBER 4TH..................................................................................................... LXXIX 

SESSION GRID – WEDNESDAY, NOVEMBER 5TH .............................................................................................. LXXIX 

GENERAL INFORMATION........................................................................................................................................ LXXX 

SOCIAL PROGRAM ................................................................................................................................................. LXXXI 

PROMOTIONAL PARTNERS.................................................................................................................................. LXXXII 

IEEE SENSORS 2014 COMMITTEE ...................................................................................................................... LXXXIII 

IEEE SENSORS 2014 TRACK CHAIRS ................................................................................................................ LXXXIV 

IEEE SENSORS 2014 TPC...................................................................................................................................... LXXXV 

IEEE SENSORS COUNCIL OFFICIALS ............................................................................................................... LXXXVII 

EXHIBITORS.................................................................................................................................................................. XCI 

TECHNICAL PROGRAM INFORMATION................................................................................................................... XCIII 

TECHNICAL PROGRAM INFORMATION - POSTERS............................................................................................. XCIV 

VALENCIA CONGRESS CENTRE FLOOR PLAN ..................................................................................................... XCV 

KEYNOTE SPEAKERS .............................................................................................................................................. XCVI 

IEEE SENSORS 2015 CALL FOR PAPERS.............................................................................................................. XCVII 

 

  



iv

MONDAY, NOVEMBER 3RD 

8:40 – 9:00 
OPENING REMARKS AND TECHNICAL ACHIEVEMENT AWARD 
Auditorium 1 

9:00 - 9:50 
KEYNOTE – CARLO RATTI  
Auditorium 1 
Session Chair: Càndid Reig (University of Valencia, Spain) 

THE SENSEABLE CITY 
Carlo Ratti  
MIT Senseable City Lab and Carlo Ratti Association, USA 

10:00 - 11:30 
A1L-A: SPECIAL SESSION: SMART CITIES SENSORS 
Auditorium 1 
Session Chair: Michele Penza (ENEA, Italy) 

10:00
INVITED TALK: COST ACTION TD1105: NEW SENSING TECHNOLOGIES FOR ENVIRONMENTAL 
SUSTAINABILITY IN SMART CITIES .......................................................................................................................1
Michele Penza 
ENEA, Italy 
 
10:30 
ANALYSIS OF EFFICIENT DENSE WIRELESS SENSOR NETWORK DEPLOYMENT IN SMART CITY 
ENVIRONMENTS .......................................................................................................................................................8
Peio López-Iturri, Erik Aguirre, Leire Azpilicueta, Carlos Fernández-Valdivielso, Ignacio Raúl Matías, Francisco 
Falcone 
Universidad Pública de Navarra, Spain 
 
10:45
A MAKER FRIENDLY MOBILE AND SOCIAL SENSING APPROACH TO URBAN  
AIR QUALITY MONITORING ..................................................................................................................................12
Luca Capezzuto2, Luigi Abbamonte2, Saverio De Vito1, Ettore Massera1, Fabrizio Formisano1, Grazia Fattoruso1, 
Girolamo Di Francia1 
1Italian National Agency for New Technologies, Energy and Sustainable Economic Development, Italy; 2Università 
degli Studi di Napoli Federico II, Italy 
 
11:00 
VCITY MAP: CROWDSENSING TOWARDS VISIBLE CITIES ..............................................................................17
Yoshito Tobe1, Itaru Usami1, Yusuke Kobana1, Junji Takahashi1, Guillaume Lopez1, Niwat Thepvilojanapong2 
1Aoyama Gakuin University, Japan; 2Mie University, Japan 
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11:15 
CALIBRATION OF A CLUSTER OF LOW-COST SENSORS FOR THE MEASUREMENT  
OF AIR POLLUTION IN AMBIENT AIR ..................................................................................................................21
Laurent Spinelle3, Michel Gerboles3, Maria Gabriella Villani2, Manuel Aleixandre1, Fausto Bonavitacola4 
1Consejo Superior de Investigaciones Científicas, Spain; 2ENEA, Italy; 3Joint Research Center, Italy; 4Phoenix Sistemi 
& Automazione s.a.g.l., Switzerland 

10:00 - 11:30 
A1L-B: OPTICAL FIBER SENSORS I 
Auditorium 2 
Session Chairs: Elfed Lewis (University of Limerick, Ireland), Jesus M. Corres (Public University of Navarra, 
Spain) 

10:00
NOVEL FBG FEMTOSECOND LASER INSCRIPTION METHOD FOR IMPROVED  
FPI SENSORS FOR MEDICAL APPLICATIONS ...................................................................................................25
Sven Poeggel2, Dinesh Babu Duraibabu2, Daniele Tosi2, Gabriel Leen2, Elfed Lewis2, Amedee Lacraz1, Michael 
Hambalis1, Charalambos Koutsides1, Kyricaos Kalli1 
1Cyprus University of Technology, Cyprus; 2University of Limerick, Ireland 

10:15 
HIGH-SPEED TUNABLE FDML LASER, INTERFACED TO A CONTINUOUS  
FPGA ACQUISITION SYSTEM, FOR FBG ACCELEROMETER INTERROGATION ...........................................29
Mourad Alexandre Ben Abdallah, Guillaume Laffont, Nicolas Roussel, Pierre Ferdinand 
Commissariat à l'Énergie Atomique et aux Énergies Alternatives, France 
 
10:30
NANOSECOND FLUORESCENCE LIFETIME LOW-COST SENSOR ..................................................................32
Zulay Franco2, Felix Sotelo1, Sara Gómez-de Pedro3, Jose Antonio Altabas1, Mar Puyol3, David Izquierdo1, Julian 
Alonso3, Ignacio Garcés1 
1Universidad de Zaragoza, Spain; 2Universidad Nacional Experimental Politécnica Antonio José de Sucre, Venezuela; 
3Univestitat Autonoma de Barcelona, Spain 
 
10:45
OPTICAL FIBER °BRIX SENSOR BASED ON LOSSY MODE RESONANCES (LMRS) .....................................36
Pablo Zubiate, Carlos Ruiz Zamarreño, Ignacio Raúl Matías, Francisco Javier Arregui 
Universidad Pública de Navarra, Spain 
 
11:00
DISTRIBUTED FIBER-OPTIC SENSORS FOR THERMAL MONITORING IN  
RADIOFREQUENCY THERMAL ABLATION IN PORCINE PHANTOM ................................................................39
Daniele Tosi4, Sven Poeggel4, Gabriel Leen4, Elfed Lewis4, Algredo Cigada2, Edoardo Gino Macchi3, Giovanni 
Braschi3, Mario Gallati3, Sandro Rossi1 
1IRCCS Policlinico San Matteo Foundation, Italy; 2Politecnico di Milano, Italy; 3Università degli studi di Pavia, Italy; 
4University of Limerick, Ireland 
 
11:15
FIBER OPTIC CURVATURE SENSOR ...................................................................................................................43
Patrick Leyendecker, Robert Haslinger 
German Aerospace Center, Germany 
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A1L-C: ADVANCED MATERIALS OR ARCHITECTURES FOR CHEMICAL SENSING 
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Session Chairs: Eduard Llobet (Universitat Rovira i Virgili, Spain), Massood Atashbar (Western Michigan 
University, USA) 
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COMPLEX IMPEDANCE CHARACTERIZATION OF HIGHLY SENSITIVE CARBON
NANOTUBE GAS SENSORS ..................................................................................................................................47
Ahmed Abdelhalim, Alaa Abdellah, Paolo Lugli 
Technische Universität München, Germany 

10:15
A RFID-ENABLED WIRELESS GAS SENSOR UTILIZING INKJET-PRINTED  
ANTENNA AND PEDOT/PSS .................................................................................................................................. N/A
Taoran Le, Manos Tentzeris 
Georgia Institute of Technology, USA 
 
10:30
SELECTIVE GAS SENSING WITH MOS2 THIN FILM TRANSISTORS ................................................................55
Michael Shur1, Sergey Rumyantsev1, Chenglong Jiang2, Rameez Samnakay2, Jacqueline Renteria2, Alexander 
Balandin2 
1Rensselaer Polytechnic Institute, USA; 2University of California, Riverside, USA 
 
10:45
PT/WO3 MICROSENSOR GROWN BY COLD WALL REACTOR AEROSOL ASSISTED  
CHEMICAL VAPOR DEPOSITION FOR C6H6 AND NO2 DETECTION ...............................................................58
Fatima Ezahra Annanouch2, Zouhair Haddi2, Eduard Llobet2, Stella Vallejos1 
1Instituto de Microelectrónica de Barcelona, Spain; 2Universitat Rovira i Virgili, Spain 
 
11:00
DUAL GATE ARCHITECTURE FOR HIGH SENSITIVITY, HIGH SELECTIVITY
CHEMICAL-SENSING FIELD EFFECT TRANSISTORS ........................................................................................62
Benjamin Bunes, Trevor Knowlton, Daniel Jacobs, Paul Slattum, Ling Zang 
University of Utah, USA 

10:00 - 11:30 
A1L-D: CIRCUITS AND DEVICES 
Auditorium 3B 
Session Chair: Andrea de Marcellis (Università degli Studi dell'Aquila, Italy) 

10:00 
A DIGITALLY-CALIBRATED 2-STAGE CYCLIC ADC FOR A 33-MPIXEL 120-FPS  
SUPER HIGH-VISION CMOS IMAGE SENSOR .....................................................................................................66
Toshihisa Watabe2, Kazuya Kitamura3, Tetsuya Hayashida3, Tomohiko Kosugi1, Hiroshi Ohtake3, Hiroshi Shimamoto3, 
Shoji Kawahito4 
1Brookman Technology, Inc., Japan; 2NHK Engineering System, Inc., Shizuoka University, Japan; 3Nippon Hoso 
Kyokai, Japan; 4Shizuoka University, Japan 
 
10:15
A BUILT-IN CMOS TOTAL IONIZATION DOSE SMART SENSOR ......................................................................70
Javier Agustin, Carlos Gil Soriano, Marisa Lopez Vallejo, Pablo Ituero 
Universidad Politécnica de Madrid, Spain 
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10:30
A WIDE-RANGE FREQUENCY TUNABLE SMR-CMOS OSCILLATOR FOR GAS SENSING ............................74
Taepyeong Kim1, Sunjae Lim1, Sanghun Lee1, Duho Kim1, Farah Al-Naimi1, Patrick Helfenstein1, Malcolm Spain1, Si 
Hoon Lee1, Girish Rughoobur2, Luis Garcia-Gancedo2, Andrew Flewitt2, Sang-Hyun Lee1 
1Samsung Electronics, USA; 2University of Cambridge, United Kingdom 
 
10:45
A CMOS 1.2-V 1.7-MW LOCK-IN AMPLIFIER FOR SENSING APPLICATIONS UP TO 0.7-MHZ ......................78
María de Rodanas Valero, Nicolás Medrano, Santiago Celma, Belén Calvo 
Universidad de Zaragoza, Spain 

11:00
ROLE OF PLATINUM FILMS IN THE MORPHOLOGICAL EVOLUTION OF ZNO NANORODS BY SOLUTION 
GROWTH METHOD ................................................................................................................................................. N/A
Venkateswarlu Gaddam, Rakesh Kumar Rajaboina, Mitesh Parmar, Konandur Rajanna, M.M. Nayak  
Indian Institute of Science, India 

11:15
A NOVEL THICK-FILM SCREEN PRINTED ELECTRICAL CONDUCTIVITY SENSOR FOR MEASUREMENT OF 
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John Atkinson, Marios Sophocleous 
University of Southampton, United Kingdom 

10:00 - 11:30 
A1L-E: ACOUSTIC TRANSDUCERS 
Rooms 1 & 2 
Session Chairs: Matteo Rinaldi (Northeastern University, USA), Libor Rufer (TIMA IMAG, France)

10:00
IN-AIR ULTRASONIC GESTURE SENSING WITH MEMS MICROPHONES ........................................................90
Douwe van Willigen, Erwin Mostert, Michiel Pertijs 
Technische Universiteit Delft, Netherlands 
 
10:15
ACOUSTIC VS ELECTRIC POWER RESPONSE OF A HIGH-PERFORMANCE  
MEMS MICROSPEAKER ........................................................................................................................................94
Alexandre Houdouin2, Stephane Durand2, Nourdin Yaakoubi2, Gilbert Sassine1, Iman Shahosseini4, Emile Martincic3, 
Marion Woytasik3, Johan Moulin3, Elie Lefeuvre3 
1Institut d'Electronique Fondamentale, France; 2Université du Maine, France; 3Université Paris Sud, France; 4University 
of Michigan, France 
 
10:30
A NOVEL SURFACE ACOUSTIC WAVE SENSOR WITH EMBEDDED MICROCAVITIES FOR SIZE 
DIFFERENTIATION OF SOLID MICROPARTICLES .............................................................................................. 98
Sukru Senveli, Onur Tigli 
University of Miami, USA 
 
10:45
ANNULAR MULTIFREQUENCY PIEZOELECTRIC ARRAY FOR ENHANCED WIDEBAND ULTRASONIC 
RESPONSE ............................................................................................................................................................102
Jorge Topete, Tomas Gomez Alvarez-Arenas 
Consejo Superior de Investigaciones Científicas, Spain 
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11:00
HIGHLY SENSITIVE STRUCTURES FOR ULTRASONIC MICROSENSORS BY BUCKLING CONTROL OF 
DIAPHRAGMS THROUGH INTRINSIC STRESS OF PZT FILMS .......................................................................106
Kaoru Yamashita, Hikaru Tanaka, Minoru Noda 
Kyoto Institute of Technology, Japan 

11:15
SUB-SECOND HUMIDITY SENSING USING SURFACE ACOUSTIC WAVES IN ELECTROSPRAY-DEPOSITED 
CARBON NANOFIBER AND REDUCED GRAPHENE OXIDE STRUCTURES ..................................................110
Daumantas Ciplys3, Romualdas Rimeika3, Oriol Monereo2, Elena Xuriguera2, Aida Varea2, Albert Cirera2, Michael 
Shur1 
1Rensselaer Polytechnic Institute, USA; 2Universitat de Barcelona, Spain; 3Vilnius University, Lithuania

10:00 - 11:30 
A1L-F: AGRICULTURE & WATER
Rooms 3 & 4 
Session Chairs: Aggelos Bletsas (Technical University of Crete, Greece), Daniele Trinchero (Politecnico di 
Torino, Italy) 

10:00
WIRELESS SENSOR MOTE FOR SNAIL PEST DETECTION ............................................................................114
Esteban Ferro, Victor Manuel Brea, Diego Cabello, Paula López, Francisco Javier Iglesias, José Castillejo 
Universidade de Santiago de Compostela, Spain
 
10:15 
ENERGY-EFFICIENT OR-BASED MAC PROTOCOL FOR UNDERWATER SENSOR NETWORKS ...............118
Ming-Te Chen2, Yu-Chen Shen2, Jose Luis1, Cheng-Fu Chou2 
1National Chi Nan University, Spain; 2National Taiwan University, Taiwan 
 
10:30 
SOIL MOISTURE WIRELESS SENSING WITH ANALOG SCATTER RADIO, LOW POWER, ULTRA-LOW COST 
AND EXTENDED COMMUNICATION RANGES ..................................................................................................122
Spyridon Daskalakis, Stylianos Assimonis, Eleftherios Kampianakis, Aggelos Bletsas 
Technical University of Crete, Greece 
 
10:45
LOW COST WIRELESS SENSOR NETWORK FOR SALINITY MONITORING  
IN MANGROVE FORESTS ....................................................................................................................................126
Lorena Parra2, Sandra Sendra2, Jaime Lloret2, Joel J. P. C. Rodrigues1 
1Universidade da Beira Interior, Portugal; 2Universitat Politècnica de València, Spain 
 
11:00
UAVS IN WSNS FOR AGRICULTURAL APPLICATIONS: AN ANALYSIS OF THE TWO-RAY RADIO 
PROPAGATION MODEL .......................................................................................................................................130
Felice Manlio Bacco2, Erina Ferro1, Alberto Gotta1 
1Consiglio Nazionale delle Ricerche, Italy; 2Università degli Studi di Siena / Consiglio Nazionale delle Ricerche, Italy 

11:15
EXPERIMENTAL EVALUATION OF DATA AGGREGATION METHODS APPLIED TO SOIL MOISTURE 
MEASUREMENTS ................................................................................................................................................. N/A
Camilo Lozoya, Gilberto Mendoza, Carlos Mendoza, Velentin Torres, Miguel Grado 
Instituto Tecnologico y de Estudios Superiores de Monterrey, Mexico  
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12:00 - 13:45 
A2L-A: SPECIAL SESSION: DISTRIBUTED FIBER-OPTIC SENSORS USING BRILLOUIN SCATTERING 
Auditorium 1 
Session Chairs: Avi Zadok (Bar-Ilan University, Israel), Alayn Loayssa (Public University of Navarra, Spain) 

12:00
INVITED TALK: RECENT PROGRESS IN DISTRIBUTED BRILLOUIN SCATTERING  
FIBER SENSORS ..................................................................................................................................................138
Moshe Tur, Avi Motil, Ido Sovran, Arik Bergman 
Tel-Aviv University, Israel 

12:30
RECENT ACHIEVEMENTS IN BOCDA/BOCDR ..................................................................................................142
Kazuo Hotate 
University of Tokyo, Japan 
 
12:45
BRILLOUIN DISTRIBUTED FIBER SENSORS: PRACTICAL LIMITATIONS AND GUIDELINES  
FOR THE MAKING OF A GOOD SENSOR ..........................................................................................................146
Luc Thévenaz, Marcelo Soto 
École Polytechnique Fédérale de Lausanne, Switzerland 
 
13:00
LONG-RANGE STATIC AND DYNAMIC DISTRIBUTED SENSING ....................................................................150
Miguel Gonzalez-Herraez2, Alejandro Dominguez-Lopez2, Alexia Lopez-Gil2, Hugo Martins2, Sonia  
Martin-Lopez2, Xabier Angulo-Vinuesa1, Pedro Corredera1 
1Consejo Superior de Investigaciones Científicas, Spain; 2Universidad de Alcalá, Spain 
 
13:15
DISTRIBUTED FIBER SENSORS BASED ON BRILLOUIN DYNAMIC GRATINGS ..........................................154
Kwang Yong Song 
Chung-Ang University, South Korea 
 
13:30
BRILLOUIN TIME-DOMAIN AND CORRELATION-DOMAIN ANALYSES COMBINED  ....................................158
Yair Antman, David Elooz, Raphael Cohen, Yosef London, Avi Zadok 
Bar-Ilan University, Israel 

12:00 - 13:30 
A2L-B: ACTUATION & ENERGY HARVESTING 
Auditorium 2 
Session Chairs: Rajashree Baskaran  (INTEL, USA), Eugene Hwang (Analog Devices, Inc., USA) 

12:00
CMOS-NEM RELAY BASED ON TUNGSTEN VIA LAYER .................................................................................162
Martín Riverola, Gabriel Vidal-álvarez, Francesc Torres, Núria Barniol 
Universitat Autonoma de Barcelona, Spain 

12:15
ENERGY EFFICIENT CHIP TRANSIENCE WITH SUPERABSORBENT POLYMER ACTUATORS .................166
Shashank Pandey, Niladri Banerjee, Carlos Mastrangelo 
University of Utah, USA 
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PDMS MEMBRANE WITH INTEGRATED OPEN-POROUS FOAM FEATURING A GRADIENT IN  
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Wolfgang Hilber, Stefan Clara, Johannes Sell, Bernhard Jakoby 
Johannes Kepler Universität Linz, Austria 
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Hitoshi Kitayoshi, Kunio Sawaya, Hiroki Kuwano 
Tohoku University, Japan 

13:00
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Middle East Technical University, Turkey 

12:00 - 13:30 
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Farah Al-Naimi1, Malcolm Spain1, Patrick Helfenstein1, Taepyeong Kim1, Yongin Lee1, Si Hoon Lee1, Girish 
Rughoobur2, Luis Garcia-Gancedo2, Andrew Flewitt2 
1Samsung Electronics, South Korea; 2University of Cambridge, United Kingdom 
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1APIX Technology, France; 2Commissariat à l'Énergie Atomique et aux Énergies Alternatives, France 
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Session Chair: Diana Leitao (INESC Microsistemas e Nanotecnologias & IN and Instituto Superior Tecnico, 
Portugal) 

12:00
A COST-EFFECTIVE ANGLE DEMODULATOR IC FOR PATH MATCHED DIFFERENTIAL  
INTERFEROMETRY BASED SENSORS ..............................................................................................................209
Hao-Chiao Hong2, Yun-Tse Chen2, Shao-Feng Hung2, Chin-Cheng Wu1, Yi Chiu2 
1Chung-Shan Institute of Science & Technology, Taiwan; 2National Chiao Tung University, Taiwan 
 
12:15
DESIGN OF SH-SAW PHONONIC DEVICES FOR HIGHLY SENSITIVE AND ULTRA-LOW  
POWER SENSING APPLICATIONS ..................................................................................................................... 213
Mandek Richardson2, Venkat Bhethanabotla2, Subramanian Sankaranarayanan1 
1Argonne National Laboratory, United States; 2University of South Florida, United States 
 
12:30
OPTICAL DATA LINK ASSEMBLY FOR 360 μM DIAMETER IVUS ON GUIDEWIRE  
IMAGING DEVICES ...............................................................................................................................................217 
Ronald Stoute2, Marcus Louwerse2, Jeannet van Rens1, Vincent Henneken1, Ronald Dekker2 
1Philips Research, Netherlands; 2Technische Universiteit Delft, Netherlands 
 
12:45
AN ENERGY-EFFICIENT RECONFIGURABLE READOUT CIRCUIT FOR RESONANT SENSORS BASED ON 
RING-DOWN MEASUREMENT .............................................................................................................................221
Yuxin Yan3, Zeng Zeng1, Chao Chen3, Hui Jiang3, Zu-Yao Chang3, Devrez Karabacak2, Michiel Pertijs3 
1Broadcom Corporation, Netherlands; 2Holst Centre/IMEC, Netherlands; 3Technische Universiteit Delft, Netherlands 
 
13:00
A NEW SMALL-SIZED PIERCE CRYSTAL OSCILLATOR READOUT WITH NOVEL ON-CHIP ALL-DIGITAL 
TEMPERATURE SENSING AND COMPENSATION ............................................................................................225
Hsuan-Wen Peng1, Chung-Hsin Su2, Paul C.-P. Chao1, Jing-Wen Hsieh1, Chun-Kai Chang1 
1National Chiao Tung University, Taiwan; 2Sitronix Technology Corp., Taiwan 

13:15
TABLET-TYPE GPS TRACKING RADIATION DETECTION SYSTEM AND VIEWER SOFTWARE .................229
Yoshinori Matsumoto1, Masatoshi Satoh2 
1Keio University, Japan; 2Yaguchi Denshi Corp., Japan 
 



xii

12:00 - 13:30 
A2L-E: FLUIDIC SENSORS 
Rooms 1 & 2 
Session Chairs: Istvan Barsony (University of Pannonia), Gary O'Brien (Robert Bosch LLC, United States) 

12:00
TWO-PHASE FLOW MEASUREMENTS USING AN ELECTROLOCATION METHOD INSPIRED  
BY WEAKLY ELECTRIC FISH ..............................................................................................................................N/A
Herbert Bousack1, Qi Zheng1, Medisa Jabbari1, Gerhard von der Emde2 
1Forschungszentrum Jülich, Germany; 2Universität Bonn, Germany 

12:15
CAPACITIVE SENSOR BASED ON PCB TECHNOLOGY FOR AIR BUBBLE INSIDE FLUIDIC  
FLOW DETECTION ...............................................................................................................................................237
T. Vu Quoc2, T. Pham Quoc2, Trinh Chu Duc2, T. T. Bui1, K. Kikuchi1, M. Aoyagi1 
1National Institute of Advanced Industrial Science and Technology, Japan; 2Vietnam National University, Hanoi, 
Vietnam 
 
12:30
DENSITY-VISCOSITY SENSOR BASED ON PIEZOELECTRIC MEMS RESONATOR  
AND OSCILLATOR CIRCUIT................................................................................................................................241
Tomás Manzaneque2, Víctor Ruiz-Díez2, Jorge Hernando-García2, Elisabeth Wistrela1, Martin Kucera1, Ulrich Schmid1, 
José Luis Sánchez-Rojas2 
1Technische Universität Wien, Austria; 2Universidad de Castilla-La Mancha, Spain 
 
12:45
PARALLEL PLATES SHEAR-WAVE TRANSDUCERS FOR THE CHARACTERIZATION OF VISCOUS  
AND VISCOELASTIC FLUIDS ..............................................................................................................................245
Ali Abdallah2, Erwin K. Reichel2, Martin Heinisch2, Bernhard Jakoby2, Thomas Voglhuber-Brunnmaier1 
1Donau-Universität Krems / Johannes Kepler Universität Linz, Austria; 2Johannes Kepler Universität Linz, Austria 
 
13:00
INVESTIGATION OF HIGHER MODE EXCITATION OF RESONANT MASS DENSITY  
AND VISCOSITY SENSORS ................................................................................................................................. 249
Martin Heinisch2, Erwin K. Reichel2, Bernhard Jakoby2, Thomas Voglhuber-Brunnmaier1, Isabelle Dufour3 
1Donau-Universität Krems / Johannes Kepler Universität Linz, Austria; 2Johannes Kepler Universität Linz, Austria; 
3Université Bordeaux 1, France 
 
13:15
IMPLANTABLE CATHETER FLOW SENSOR WITH LEGS IN AIR PASSAGE  
FOR LABORATORY ANIMAL ...............................................................................................................................253
Takayuki Yamada2, Ryota Ono2, Takuya Matsuyama2, Miyoko Matsushima2, Tsutomu Kawabe2, Mitsuhiro Shikida1 
1Hiroshima City University, Japan; 2Nagoya University, Japan 

12:00 - 13:15 
A2L-F: ENABLING TECHNOLOGIES 
Rooms 3 & 4 
Session Chairs: Georgios Papadopoulos (University of Strasbourg, France), Dennis Laurijssen (Universiteit 
Antwerpen, Belgium) 

12:00
ENHANCING CONTIKIMAC FOR BURSTY TRAFFIC IN MOBILE SENSOR NETWORKS ...............................257
Georgios Papadopoulos2, Antoine Gallais2, Thomas Noel2, Vasilis Kotsiou1, Periklis Chatzimisios1 
1Hellenic Open University, Greece; 2Université de Strasbourg, France 



xiii

12:15
ANTENNA ARRAYS FOR RSS BASED INDOOR LOCALIZATION SYSTEMS .................................................261
Dennis Laurijssen, Jan Steckel, Maarten Weyn 
Universiteit Antwerpen, Belgium 
 
12:30
AN ACCELEROMETER DIGITAL FRONT END FOR EFFICIENT SEISMIC EVENT DETECTION SUPPORT IN A 
WIRELESS SENSOR NODE ................................................................................................................................. 265
Fabio Federici, Roberto Alesii, Andrea Colarieti, Fabio Graziosi, Marco Faccio 
Università degli Studi dell'Aquila, Italy 

12:45
FRAME SYNCHRONIZATION FOR NETWORKED HIGH-SPEED VISION SYSTEMS ......................................269
Akihito Noda, Yuji Yamakawa, Masatoshi Ishikawa 
University of Tokyo, Japan 
 
13:00
ONE INPUT - MULTI OUTPUT SENSORS: A RELEVANT CONCEPT? .............................................................273
Didier Robbes3, Gilles Allègre3, Stéphane Flament2, Sylvain Lebargy3, Adrian Swinton1, Olivier Masséglia1 
1Bartington Ltd, United Kingdom; 2École nationale supérieure d'ingénieurs de Caen, France; 3Université de Caen 
Basse Normandie, France 

MONDAY, NOVEMBER 3RD – POSTER SESSION 

15:00 - 16:20 
A3P-H: METAL OXIDES AND CARBON NANOMATERIALS FOR GAS SENSING  
Poster Area - Foyer 
Session Chair: Roman Beigelbeck (Danube University Krems, Autria) 

ONE-POT SYNTHESIS RGO-NIO COMPOSITES FOR HIGHLY SENSITIVE ROOM  
TEMPERATURE NO2 GAS SENSOR ...................................................................................................................277
Jian Zhang, Dawen Zeng  
Huazhong University of Science and Technology, China 

A NEW METHOD IN THE GAS IDENTIFICATION BY USING MOS GAS SENSOR BASED ON THE 
TEMPERATURE-PROGRAMMED TECHNIQUE ..................................................................................................281
Guozhu Zhang, Changsheng Xie, Shunping Zhang 
Huazhong University of  Science and Technology, China 

NOISE ANALYSIS OF METAL-OXIDE GAS MICROSENSORS RESPONSE  
TO A MIXTURE OF NO2 AND CO ........................................................................................................................285
Thierry Contaret, Jean-Luc Seguin, Khalifa Aguir 
Aix-Marseille Université, France 

CONDUCTION OF DIFFERENT CARRIERS IN (SR1-XYX)1-ZTI1-YFEYO3-DELTA .........................................289
Xing-Min Guo, Ke Shan 
University of Science and Technology Beijing, China 

NANOCRYSTALLINE P-TIO2 BASED MIS DEVICE FOR EFFICIENT ACETONE DETECTION .......................293
Basanta Bhowmik, Arnab Hazra, Koushik Dutta, Partha Bhattacharyya 
Indian Institute of Engineering Science and Technology Shibpur, India 



xiv

SNO2 AND CE MODIFIED SNO2 MESOSTRUCTURED FOR SELECTIVE ETHANOL DETECTION ...............297
Laura Navarrete2, Fidel Toldra-Reig2, Jose Manuel Serra2, Simona Somacescu1  
1Institute of Physical Chemistry Ilie Murgulescu, Romania; 2Universitat Politècnica de València, Spain 

SELECTIVE ROOM-TEMPERATURE SENSING OF NO2 BY WO3 FILM/GRAPHENE LAYERS .....................301
Malcolm Govender1, Bonex Mwakikunga1, Sanjay Mathur2, Trilok Singh2, Ali Kaouk2, Yakup Gönüllü2, Augusto 
Machatine3, Herbert Kunert3 
1Council for Scientific and Industrial Research, South Africa; 2Universität zu Köln, Germany; 3University of Pretoria, 
South Africa 

GRAPHENE OXIDE/SNO2 NANOCOMPOSITES FOR ENHANCED SENSING OF ETHANOL  
IN PRESENCE OF VOCS ...................................................................................................................................... N/A
Maedeh Arvani, Hamide Mohammad Aliha, Abbasali Khodadadi, Yadollah Mortazavi 
University of Tehran, Iran 

ELECTROCHEMICAL DETECTION OF SEROTONIN USING POLYETHYLENEDIOXYTHIOPHENE  
AND CORE-SHELL MOLECULARLY IMPRINTED POLYMER NANOPARTICLES ...........................................309
Barbara Introna2, Elisabetta Mazzotta2, Antonio Turco2, Cosimino Malitesta2, Reza Mohammadi1,  
Farid Ramezany1, Börje Sellergren1 
1Technische Universität Dortmund, Germany; 2Università del Salento, Italy 

15:00 - 16:20 
A3P-J: MECHANICAL AND PHOTONIC BIOSENSORS 
Poster Area - Foyer 
Session Chairs: Anna G. Mignani (CNR-Institute of Applied Physics 'Nello Carrara', Italy) 

LOW LEVEL DETECTION OF MICROCYSTIN USING A PLASMONIC BIOSENSOR .......................................313
Jayson Briscoe, Sang-Yeon Cho 
New Mexico State University, United States 

BIOASSAY OF PROTEINS IN STABLE SOLUTION STATE USING A NOVEL  
CANTILEVER-BASED LIPOSOME BIOSENSOR ................................................................................................317
Ziyang Zhang2, Toshio Akai1, Keisuke Takada2, Kaoru Yamashita2, Minoru Noda2, Masayuki Sohgawa3 
1Kyoto Institute of Technolog, Japan; 2Kyoto Institute of Technology, Japan; 3Niigata University, Japan 

SURFACE ACOUSTIC WAVE SENSOR BASED ON NICKEL(II) PHTHALOCYANINE THIN FILMS FOR 
ORGANOPHOSPHOROUS PESTICIDES SELECTIVE DETECTION ................................................................. 321
Idriss Bakas4, Najla Fourati2, Chouki Zerrouki2, Mahamadou Seydou4, Naima Maouche3, Ajay Singh1, Soumen 
Samanta1, Dinesh Aswal1, Mohamed Chehimi4  
1Bhabha Atomic Research Center, India; 2Conservatoire National des Arts et Métiers, France; 3Université Ferhat 
Abbas, Algeria; 4Université Paris Diderot, France 

SENSITIVE DETECTION OF 2,4,6-TRINITROTOLUENE BY SURFACE PLASMON FLUORESCENCE 
SPECTROSCOPY ..................................................................................................................................................325
Satoshi Ito, Shuhei Tanaka, Rui Yatabe, Takeshi Onodera, Kiyoshi Toko 
Kyushu University, Japan

TOWARDS A BIOSENSING MULTIPLE PLATFORM BASED ON AN ARRAY OF HOLLOW MICROBRIDGE 
RESONATORS ......................................................................................................................................................329
Salomon Marquez1, Mar Alvarez1, David Fariña1, Carlos Domínguez2, Laura Lechuga1 
1Centre d'Investigació en Nanociència i Nanotecnologia, Spain; 2Institut de Ciència de Materials de Barcelona, 
Consejo Superior de Investigaciones Científicas, Spain 



xv

CONCEPTUAL SPACES AND LANGUAGE GAMES FOR AN ARTIFICIAL FINGERTIP ..................................332
Patrick McGovern, Jonathan Lawry, Jonathan Rossiter, Ute Leonards 
University of Bristol, United Kingdom 

LASER INDUCED FLUORESCENCE READER FOR SANDWICHTYPE NANOPARTICLE  
IMMUNOASSAY TO DETERMINE SALINOMYCIN ..............................................................................................336
Y. H. Kim, K J. Son, Heung Bin Lim 
Dankook University, South Korea 

MINIATURE PH SENSOR FOR CAPSULE ENDOSCOPY WITH COMPOSITE DIAGNOSIS ............................339
Qi Shao2, Hao Liu2, Hongyi Li2, Yunsheng Yang1 
1Chinese PLA General Hospital, China; 2Shenyang Institute of Automation Chinese Academy of Sciences, China 

CANTILEVER ARRAY SENSOR FOR MULTIPLE LIVER CANCER BIOMARKERS DETECTION ...................343
Jingjing Wang, Shuaipeng Wang, Xing Wang, Yinfang Zhu, Jinling Yang, Fuhua Yang 
Chinese Academy of Sciences, China 

A NON-ENZYMATIC MICRO-NEEDLE PATCH SENSOR FOR FREE-CHOLESTEROL  
CONTINUOUS MONITORING ...............................................................................................................................347
Hyo Sang Yoon2, Su Jin Lee2, Jae Yeong Park2, Seung Joon Paik1, Mark Allen1 
1Georgia Institute of Technology, United States; 2Kwangwoon University, South Korea 

15:00 - 16:20 
A3P-K: OPTICAL SENSORS I 
Poster Area - Foyer 
Session Chairs: Jesus M. Corres (Public University of Navarra, Spain), Carlos Ruiz Zamarreño (Public 
University of Navarra, Spain) 

RAMAN SIGNATURES OF TABLE-TOP ARTIFICIAL SWEETENERS ..............................................................351
Anna Grazia Mignani1, Leonardo Ciaccheri1, Andrea Azelio Mencaglia1, Mariateresa Russo2 
1Consiglio Nazionale delle Ricerche, Italy; 2Università degli Studi Mediterranea di Reggio Calabria, Italy 

SENSING LIGHT AND SOUND VELOCITIES OF FLUIDS IN A TWO-DIMENSIONAL  
PHOXONIC CRYSTAL...........................................................................................................................................355
Samira Amoudache2, Rayisa Moiseyenko5, Yan Pennec5, Bahram Djafari Rouhani5, Antoine Khater1, Ralf Lucklum4, 
Rachi Tigrine3 
1Institut des Molécules et Matériaux du Mans, France; 2Institut d’Electronique, de Microélectronique et de 
Nanotechnologie, France; 3Laboratoire de Physique et Chimie Quantique, Algeria; 4Otto-von-Guericke-Universität 
Magdeburg, Germany; 5Université des Sciences et Technologies de Lille, France 

HIGH-SENSITIVE REFRACTIVE INDEX SENSOR BASED ON SLOW LIGHT ENGINEERED  
PHOTONIC CRYSTAL CAVITY ............................................................................................................................358
Ya-Nan Zhang, Yong Zhao, Jin Li, Ri-Qing Lv 
Northeastern University, China 

OPTICAL FEEDBACK INTERFEROMETRY SENSOR FOR FLOW CHARACTERIZATION  
INSIDE EX-VIVO VESSEL .....................................................................................................................................362
Adam Quotb2, Evelio Esteban Ramírez-Miquet1, Clement Tronche2, Julien Perchoux2 
1Centro de Aplicaciones Tecnológicas y Desarrollo Nuclear, Cuba; 2LAAS / CNRS / Université de Toulouse, France 

MULTI POINT, HIGH SENSITIVE TACTILE SENSING MODULE FOR ROBOTS AND DEVICES .....................366
Utku Büyüksahin, Ahmet Kirli 
Yildiz Technical University, Turkey 



xvi

COMPENSATED INTENSITY-MODULATED OPTICAL FIBRE BENDING SENSOR BASED  
ON TILT ANGLE LOSS MEASUREMENT............................................................................................................370
Mohd Anwar Zawawi, Sinead O'Keeffe, Elfed Lewis 
University of Limerick, Ireland 

CMOS INTEGRATED ACTIVE-PIXEL SENSOR IN CRYOGENIC TEMPERATURE ..........................................374
Luciana Pedrosa Salles, Pedro Vitor Ferreira do Rosário, Artur Soares Bezerra de Mello, Davies William de Lima 
Monteiro 
Universidade Federal de Minas Gerais, Brazil 

CHARACTERIZATION OF GLUCOSE RESPONSIVE PHENYLBORONIC ACID-BASED HYDROGEL  
USING OPTICAL COHERENCE TOMOGRAPHY ................................................................................................378
Brian Stevens, Gymama Slaughter 
University of Maryland Baltimore County, United States 

DESIGN AND OPTIMIZATION TAPERED FIBER WITH NEGATIVE DIELECTROPHORETIC  
EFFECT FOR OIL-IN-WATER CONCENTRATION SENSOR ..............................................................................382
Sheng Hu, Yong Zhao 
Northeastern University, China 

INCREASING PHOTO-THERMAL EFFICIENCY OF VO2-BASED DEVICES USING  
CARBON NANOTUBE THIN-FILMS .....................................................................................................................386
Tongyu Wang, David Torres, Chuan Wang, Nelson Sepulveda 
Michigan State University, United States 

TEMPERATURE SENSOR BASED ON A LIQUID CRYSTAL PLASMONIC WIRE GRATING ..........................390
José Francisco Algorri, Braulio Garcia-Cámara, Virginia Urruchi, José Manuel Sánchez-Pena 
Universidad Carlos III de Madrid, Spain 

NOVEL MINIATURE PRESSURE AND TEMPERATURE OPTICAL FIBRE SENSOR BASED  
ON AN EXTRINSIC FABRY-PEROT INTERFEROMETER (EFPI) AND FIBRE BRAGG
GRATINGS (FBG) FOR THE OCEAN ENVIRONMENT .......................................................................................394
Dinesh Babu Duraibabu2, Sven Poeggel2, Edin Omerdic2, Kyricaos Kalli1, Romano Capocci2, Amedee Lacraz1, Gerard 
Dooly2, Elfed Lewis2, Thomas Newe2, Gabriel Leen2, Daniel Toal2 
1Cyprus University of Technology, Cyprus; 2University of Limerick, Ireland 

AN ADJUSTABLE SENSOR PLATFORM USING DUAL WAVELENGTH MEASUREMENTS  
FOR OPTICAL COLORIMETRIC SENSITIVE FILMS ...........................................................................................398
Carlos Machado2, Carlos Gouveia1, João Ferreira2, Barna Kovacs3, Pedro Jorge2, Luis Lopes2 
1Institute for Systems and Computer Engineering of Porto, Portugal; 2Universidade do Porto, Portugal; 3University of 
Pécs, Hungary 

HIGH-SPEED INTERROGATION OF MULTIPLEXED FIBER BRAGG GRATINGS ENABLING REAL-TIME 
VISUALIZATION OF DYNAMIC EVENTS SUCH AS IMPACT LOADING ...........................................................402
Bram Van Hoe2, Kyle Oman3, Kara Peters3, Geert Van Steenberge2, Nikola Stan1, Stephen Schultz1 
1Brigham Young University, United States; 2Ghent University / IMEC, Belgium; 3North Carolina State University, United 
States 

A MINIATURIZED COMPOUND-EYE CAMERA FOR COMBINED POSITION, PROXIMITY  
AND TACTILE SENSING ......................................................................................................................................406
Kazuhiro Shimonomura1, Hiroto Nakashima1, Keiichiro Kagawa2 
1Ritsumeikan University, Japan; 2Shizuoka University, Japan  



xvii

15:00 - 16:20 
A3P-L: MECHANICAL AND PHYSICAL SENSORS I 
Poster Area - Foyer
Session Chair: Siavash Pourkamali (University of Texas at Dallas) 

AN INTEGRATED MICROWAVE POWER AND FREQUENCY SENSOR BASED ON GAAS  
MMIC PROCESS AND MEMS TECHNOLOGY ....................................................................................................408
Zhenxiang Yi, Xiaoping Liao 
Southeast University, China 

MAGNETOSTRICTIVE-RING TYPE TORQUE SENSOR USING TWO HALL ICS WITH DIFFERENTIAL  
MAGNETIC FIELD DETECTION ...........................................................................................................................412
Hideo Muro1, Chihiro Saito3, Munekatsu Shimada2, Yasubumi Furuya2 
1Chiba Institute of Technology, Japan; 2Hirosaki University, Japan; 3Namiki Precision Jewel Co., Ltd., Japan 

IONIZING RADIATION SENSORS UTILIZING OPTICALLY STIMULATED LUMINESCENCE  
IN SNO-DOPED SRO-B2O3 AND ZNO-P2O5 GLASS ........................................................................................416
Hidehito Nanto3, Ryouta Nakagawa2, Yoshinori Takei3, Kazuki Hirasawa3, Shin-Ich Taniguchi3, Yuka Miyamoto1, 
Hitrokazu Masai5, Toshio Kurobori4, Takayuki Yanagida6 
1Chiyoda Technol Co., Japan; 2Kanazawa Insitiute of Technology, Japan; 3Kanazawa Institute of Technology, Japan; 
4Kanazawa University, Japan; 5Kyoto University, Japan; 6Kyusyu Institute of Technology, Japan 

A MEMS-BASED HOT-FILM THERMAL ANEMOMETER WITH WIDE DYNAMIC
MEASUREMENT RANGE .....................................................................................................................................420
Somaie Saremi, Alborz Alyari, Dare Feili, Helmut Seidel 
Universität des Saarlandes, Germany 

FLEXIBLE THERMAL MEMS FLOW SENSOR BASED ON CU ON POLYIMIDE SUBSTRATE .......................424
Shunji Shibata2, Yosuke Niimi2, Mitsuhiro Shikida1 
1Hiroshima City University, Japan; 2Nagoya University, Japan 

AN ALL-METAL PASSIVE THRESHOLD SENSOR FOR OMNI-DIRECTIONAL VIBRATION MONITORING 
APPLICATION .......................................................................................................................................................428
Wenguo Chen, Guifu Ding, Yan Wang, Hong Wang, Xiaoling Zhao, Chunsheng Yang, Zhuoqing Yang 
Shanghai Jiao Tong University, China 

TEMPERATURE SENSING PROPERTIES OF THE PASSIVE WIRELESS SENSOR BASED  
ON GRAPHENE OXIDE FILMS .............................................................................................................................432
Qing-Ying Ren, Jian-Qiu Huang, Li-Feng Wang, Shu Wan, Li-Tao Sun, Qing-An Huang 
Southeast University, China 

A NOVEL CAPACITIVE TEMPERATURE SENSOR FOR A LAB-ON-A-CHIP SYSTEM ...................................436
Qing-Ying Ren, Li-Feng Wang, Jian-Qiu Huang, Cong Zhang, Qing-An Huang 
Southeast University, China 

BIOMIMETIC MEMS DIRECTIONAL MICROPHONE STRUCTURES FOR MULTI-BAND OPERATION ..........440
Yansheng Zhang, James Windmill, Deepak Uttamchandani
University of Strathclyde, United Kingdom 

GIANT MAGNETORESISTANCE (GMR) SENSORS FOR 0.35μM CMOS TECHNOLOGY  
SUB-MA CURRENT SENSING .............................................................................................................................444
Andrea De Marcellis3, Candid Reig4, Maria-Dolores Cubells4, Jordi Madrenas5, Filipe Cardoso1, Susana Cardoso2, 
Paulo P. Freitas1 
1INESC Microsistemas e Nanotecnologias, Portugal; 2INESC Microsistemas e Nanotecnologias & IN and Instituto 
Superior Tecnico, Portugal; 3Università degli Studi dell'Aquila, Italy; 4Universitat de València, Spain; 5Universitat 
Politècnica de Catalunya, Spain 



xviii

MEMS ARTIFICIAL CANAL NEUROMAST SENSOR ARRAYS FOR UNDERWATER SENSING ....................448
Ajay Giri Prakash Kottapalli3, Mohsen Asadnia2, Jianmin Miao2, Michael Triantafyllou1 
1Massachusetts Institute of Technology, United States; 2Nanyang Technological University, Singapore;  
3Singapore-MIT Alliance for Research and Technology, Singapore 

15:00 - 16:20 
A3P-M: ACTUATION 
Poster Area - Foyer 
Session Chairs: Oliver Paul (University of Freiburg, Germany), Gijs Krijnen (University of Twente, Netherlands) 

A NOVEL GEOMETRY FOR A CORONA WIND ELECTROHYDRODYNAMIC PUMP ...................................... N/A
Olutosin Fawole, Massood Tabib-Azar 
University of Utah, United States 

POLYMERIC MULTI-POINT PRESSURE SENSOR AND PLASMA ACTUATOR COUPLED SYSTEM FOR 
AIRCRAFT ACTIVE FLOW SEPARATION CONTROL ........................................................................................ N/A
Luca Francioso, Chiara De Pascali, Giovanni Montagna, Pietro Siciliano 
Consiglio Nazionale delle Ricerche, Italy 

SELF-POWERED MICRO-SENSORS TO IMPROVE CONTROL AND MANEUVERING  
OF A ROBOTIC STINGRAY .................................................................................................................................. N/A
Mohsen Asadnia2, Jianmin Miao2, Ajay Giri Prakash Kottapalli3, Pablo Valdivia y Alvarado3, Michael Triantafyllou1 
1Massachusetts Institute of Technology, United States; 2Nanyang Technological University, Singapore;  
3Singapore-MIT Alliance for Research and Technology, Singapore

15:00 - 16:20 
A3P-N: SENSOR NETWORKS I 
Poster Area - Foyer 
Session Chairs: Konstantin Mikhaylov (University of Oulu, Finland), Spyridon Daskalakis (Technical University 
of Crete, Greece) 

LOW POWER WIRELESS HUMAN DETECTOR UTILIZING THERMOPILE INFRARED  
ARRAY SENSOR ...................................................................................................................................................462
Junichi Tanaka2, Hiroshi Imamoto1, Tomonori Seki2, Masatoshi Oba2 
1Micro Machine Center, Japan; 2Omron Corporation, Japan 

HIERARCHICAL REGULATION OF SENSOR DATA TRANSMISSION FOR NETWORKED  
TELEROBOTS .......................................................................................................................................................466
Ángel Martínez-Tenor, Ana Gago-Benítez, Juan-Antonio Fernández-Madrigal, Ana Cruz-Martín, Rafael Asenjo, 
ángeles Navarro 
Universidad de Málaga, Spain 

MODULAR WIRELESS SENSOR AND ACTUATOR NETWORK NODES WITH PLUG-AND-PLAY  
MODULE CONNECTION  ......................................................................................................................................470
Konstantin Mikhaylov, Martti Huttunen  
University of Oulu, Finland 

EMERGENCY NAVIGATION WITHOUT AN INFRASTRUCTURE ......................................................................474
Huibo Bi 
Imperial College London, United Kingdom 



xix

A WEARABLE WIRELESS SENSOR NODE FOR SAFETY APPLICATIONS .................................................... N/A
Francisco Pérez, Diego Antolín Cañada, Nicolás Medrano, Belén Calvo, Daniel García-Romeo 
Universidad de Zaragoza, Spain 

SEMANTIC ATTACKS ON WIRELESS MEDICAL DEVICES ..............................................................................482
Renchi Yan, Teng Xu, Miodrag Potkonjak 
University of California, Los Angeles, United States  

ROBUST ACTIVITY RECOGNITION USING WEARABLE IMU SENSORS ........................................................ N/A
Yashaswini Raghuram Prathivadi, Jian Wu, Terrell Bennett, Roozbeh Jafari 
University of Texas at Dallas, United States

15:00 - 16:20 
A3P-P: MEDICAL APPLICATIONS I 
Poster Area - Foyer 
Session Chairs: Giuseppe Barillaro (Univerisity of Pisa, Italy), Olga Conde (University of Cantabria, Spain) 

A RESPIRATION SENSOR FOR A CHEST-STRAP BASED WIRELESS BODY SENSOR ...............................490
Marc Hesse, Peter Christ, Timm Hörmann, Ulrich Rückert 
Universität Bielefeld, Germany 
 
AN ADVANCED, LOW COST PROSTHETIC ARM ..............................................................................................494
Ciarán O'Neill 
Trinity College Dublin, Ireland 
 
A LOW-COST MOBILE DEVICE FOR SKIN TONE MEASUREMENT USING FILTER ARRAY  
SPECTRUM SENSOR ...........................................................................................................................................499
Cheng-Chun Chang2, Yung-Chi Chuang2, Chien-Ta Wu2, Byung Il Choi1, Kwansik Lee1, Seongsu Woo1, Saifullah 
Rao1, Jihoon Kim1 
1NanoLambda, Inc., South Korea; 2National Taipei University of Technology, Taiwan 
 
TOWARDS INJECTABLE BIOPHOTONIC SENSORS FOR PHYSIOLOGICAL MONITORING  
OF ANIMALS .........................................................................................................................................................503
Jose Valero-Sarmiento2, Suprio Bhattacharya2, Andrew Krystal1, Alper Bozkurt2 
1Duke University, United States; 2North Carolina State University, United States 
 
A DIRECTION OF ARRIVAL ESTIMATION METHOD TO IDENTIFY EPILEPTIC ACTIVITY  
FROM INTRACRANIAL EEG ................................................................................................................................ N/A
Patrizia Vergallo2, Aimé Lay-Ekuakille2, Radek Janca1, Roman Cmejla1, Pavel Krsek1 
1Czech Technical University, Czech Rep.; 2Università del Salento, Italy 
 
SALAD LEAF DISEASE DETECTION USING MACHINE LEARNING BASED HYPER  
SPECTRAL SENSING ...........................................................................................................................................511
Ritaban Dutta1, Daniel Smith1, Yanfeng Shu1, Qing Liu1, Petra Doust2, Shaun Heidrich2 
1Commonwealth Scientific and Industrial Research Organisation, Australia; 2Houston's Farm & Commonwealth 
Scientific and Industrial Research Organisation, Australia 

OPTICAL SYSTEM FOR RAPID DETECTION OF ESCHERICHIA COLI IN DRINKING WATER ......................515
Francisco Javier Ferrero2, Marta Valledor2, Juan Carlos Campo2, L. Marín2, I. Gutiérrez2, Felipe Lombó2, Natalia 
Cobián1, F. Olmos1, I. Méndez1 
1HIPSITEC, S.A, Spain; 2Universidad de Oviedo, Spain 
 



xx

SENSORY-EVOKED POTENTIAL USING A NON-INVASIVE FLEXIBLE MULTI-CHANNEL DRY  
EEG ELECTRODE WITH VIBRATION MOTOR STIMULATION..........................................................................519
Chanmi Yeon, Donghyeon Kim, Kiseon Kim, Euiheon Chung 
Gwangju Institute of Science and Technology, South Korea

15:00 - 16:20 
A3P-Q: SENSOR MATERIALS AND DEVICES I 
Poster Area - Foyer
Session Chair: Antonio Lopez (Public University of Navarra, Spain) 

INVESTIGATION OF AMORPHOUS HYDROGENATED CARBON LAYERS AS SACRIFICIAL  
STRUCTURES FOR MEMS APPLICATIONS .......................................................................................................523
Andre Röth3, Thoralf Kautzsch2, Mirko Vogt2, Maik Stegemann2, Heiko Fröhlich2, Cornelia Breitkopf1 
1Dresden University of Technology, Germany; 2Infineon Technologies Dresden GmbH, Germany; 3Infineon 
Technologies Dresden GmbH / Technische Universität Dresden, Germany 
 
CMOS SC-SPINNING, CURRENT-FEEDBACK HALL SENSOR FOR HIGH SPEED AND LOW COST 
APPLICATIONS .....................................................................................................................................................527
Tiger Chang, Kai-Cheung Juang 
Industrial Technology Research Institute, Taiwan 
 
MEMS PRESSURE SENSORS EMBEDDED INTO FIBER COMPOSITE AIRFOILS ......................................... 531
Martin Schwerter2, Monika Leester-Schädel2, Stephanus Büttgenbach2, Andreas Dietzel2, Christian Behr2, Michael 
Sinapius2, Peter Wierach1 
1German Aerospace Center, Germany; 2Technische Universität Braunschweig, Germany 
 
A CAPACITIVELY COUPLED DATA TRANSMISSION SYSTEM FOR RESISTANCE BASED  
SENSOR ARRAYS FOR IN-SITU MONITORING OF LITHIUM-ION BATTERY CELLS .....................................535
Nora Martiny3, Andre Hornung2, Martin Schüßler1, Andreas Jossen2 
1Technische Universität Darmstadt, Germany; 2Technische Universität München, Germany; 3TUM CREATE Ltd., 
Singapore 
 
CAPACITOR CHARGING USING PHOSPHATE-BASED ABIOTIC FUEL CELL ...............................................N/A
Joshua Sunday, Gymama Slaughter 
University of Maryland Baltimore County, United States 

HIGH-RESOLUTION ANALOG QUADRATURE SINE OSCILLATOR FOR LOCK-IN  
AMPLIFIERS APPLICATIONS ..............................................................................................................................543
Daniel García-Romeo, Pedro Martínez, Belén Calvo, Nicolás Medrano 
Universidad de Zaragoza, Spain 
 
DETECION OF SUB-MICROLITER LIQUID DROPLETS USING A METAMATERIAL MESH SENSOR ...........547
Takashi Kondo2, Seiji Kamba2, Tetsuhito Suzuki1, Yuichi Ogawa1, Naoshi Kondo1 
1Kyoto University, Japan; 2Murata Manufacturing Company, Japan 
 
NOISE EFFECTS ON RESONATOR BIAS POLARIZATION IN CMOS-MEMS OSCILLATORS .......................551
Guillermo Sobreviela, Martín Riverola, Arantxa Uranga, Núria Barniol 
Universitat Autònoma de Barcelona, Spain 

ENHANCING RF INTERFEROMETER SENSITIVITY WITH A RESONATOR .................................................... N/A
Zhe Chen, Pingshan Wang 
Clemson University, United States 
 



xxi

SHARP NEEDLE TIP FORMATION BASED ON TRIANGULAR PYRAMIDAL STRUCTURE ...........................558
Kodai Imaeda2, Katsuhiko Bessho2, Mitsuhiro Shikida1

1Hiroshima City University, Japan; 2Nagoya University, Japan 

EMBEDDED WIRE DIAGNOSIS SENSOR FOR INTERMITTENT FAULT LOCATION ......................................562
Luca Incarbone, Fabrice Auzanneau, Wafa Ben Hassen, Yannick Bonhomme 
Commissariat à l'Énergie Atomique et aux Énergies Alternatives, France 

15:00 - 16:20 
A3P-R: PHENOMENA, MODELING AND EVALUATION 
Poster Area - Foyer 
Session Chairs: Srinivas Tadigadapa (The Pennsylvania State University, United States), Bernhard Jakoby 
(Johannes Kepler University Linz, Austria) 

FIRST-PRINCIPLES STUDY ON THE MECHANICAL AND ELECTRICAL PROPERTIES  
OF UNPASSIVATED SI NANOWIRES IN <111> DIRECTION .............................................................................566
Jianbo Zhu, Ruifeng Han, Shuangying Lei, Chu-Ping Wen, Hong Yu, Qing-An Huang 
Southeast University, China 
 
THREE-DIMENSIONAL MODELING AND SIMULATION OF THE BOSCH PROCESS WITH  
THE LEVEL SET METHOD ...................................................................................................................................570
Xiao-Qian Li, Zai-Fa Zhou, Wei-Hua Li, Qing-An Huang 
Southeast University, China 
 
FINITE ELEMENT MODELLING OF PARTICLE SENSORS BASED ON SOLIDLY
MOUNTED RESONATORS ...................................................................................................................................574
Farah-Helúe Villa-López, Sanju Thomas, Marina Cole, Julian William Gardner 
University of Warwick, United Kingdom 
 
NEAR-REAL-TIME ANALYSIS OF BINARY MIXTURES OF ORGANIC COMPOUNDS IN WATER  
USING SH-SAW SENSORS AND ESTIMATION THEORY ..................................................................................578
Karthick Sothivelr2, Florian Bender2, Edwin Yaz2, Fabien Josse2, Rachel Mohler1, Antonio Ricco3 
1Chevron Energy Technology Co., United States; 2Marquette University, United States; 3Stanford University, United 
States 
 
THREE DIMENSIONAL ELECTRIC FIELD MEASUREMENT METHOD BASED ON COPLANAR  
DECOUPLING STRUCTURE ................................................................................................................................582
Xiaolong Wen1, Dongming Fang1, Chunrong Peng1, Pengfei Yang2, Fengjie Zheng1, Shanhong Xia1 
1Chinese Academy of Sciences, China; 2Peking University, China  

MATHEMATICAL MODEL AND SOFTWARE ARCHITECTURE FOR THE SOLUTION OF INVERSE  
PROBLEMS INVOLVING SENSOR ARRAYS ......................................................................................................586
Paul O'Leary, Christoph Gugg, Matthew Harker, Gerhard Rath 
University of Leoben, Austria 
 
AIR DAMPING MODEL FOR LATERALLY OSCILLATING MOEMS VIBRATION SENSORS ..........................590
Andreas Kainz2, Franz Keplinger2, Wilfried Hortschitz1, Michael Stifter1 
1Donau-Universität Krems, Austria; 2Technische Universität Wien, Austria 

SEMI-NUMERIC BOUNDARY ELEMENT METHOD FOR PIEZOELECTRIC FLUID SENSORS USING  
A FOURIER SPECTRAL APPROACH ..................................................................................................................594
Thomas Voglhuber-Brunnmaier2, Roman Beigelbeck1, Bernhard Jakoby3 
1Donau-Universität Krems, Austria; 2Donau-Universität Krems / Johannes Kepler Universität Linz, Austria;  
3Johannes Kepler Universität Linz, Austria 
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ENHANCEMENT OF ULTRASOUND GENERATED BY EVANESCENT LIGHT  
IN CONFINED GEOMETRY ...................................................................................................................................598
Iwao Matsuya, Kento Matozaki, Yuki Takahashi, Ikuo Ihara 
Nagaoka University of Technology, Japan 

INTRODUCTION OF A GENERAL MODEL FOR THE RESONANCE PARAMETERS OF FLUID  
SENSORS AND VALIDATION WITH RECENT SENSOR SETUPS ....................................................................602
Martin Heinisch2, Bernhard Jakoby2, Thomas Voglhuber-Brunnmaier1, Isabelle Dufour3 
1Donau-Universität Krems / Johannes Kepler Universität Linz, Austria; 2Johannes Kepler Universität Linz, Austria; 
3Université Bordeaux 1, France 
 
A GEOMETRY DEPENDENT PREDICTIVE FEM MODEL OF A HIGH TEMPERATURE CLOSED  
MEMBRANE SOI CMOS MEMS THERMAL CONDUCTIVITY SENSOR ............................................................606
Sohab Sarfraz2, Vasant Kumar2, Florin Udrea2, Syed Zeeshan Ali1 
1Cambridge CMOS Sensors Ltd, United Kingdom; 2University of Cambridge, United Kingdom 

16:30 - 18:15 
A4L-A: SPECIAL SESSION: TIME OF FLIGHT IMAGING, SENSORS & ALGORITHMS  
Auditorium 1 
Session Chairs: Erez Tadmor (Microsoft, Israel), Micha Feigin (Massachusetts Institute of Technology, United 
States) 

16:30
INVITED TALK: INTRODUCTION TO TIME-OF-FLIGHT IMAGING ....................................................................610
Edoardo Charbon 
Technische Universiteit Delft, Netherlands 
 
17:00
RESOLVING MULTIPATH INTERFERENCE IN KINECT: AN INVERSE PROBLEM APPROACH  ..................614
Ayush Bhandari1, Micha Feigin1, Shahram Izadi2, Christoph Rhemann2, Mirko Schmidt2, Ramesh Raskar1 
1Massachusetts Institute of Technology, United States; 2Microsoft R&D, United States 
 
17:15
A FAST GLOBAL SHUTTER IMAGE SENSOR BASED ON THE VOD MECHANISM .......................................618
Erez Tadmor, Idan Bakish, Shlomo Felzenshtein, Eli Larry, Giora Yahav, David Cohen 
Microsoft R&D, Israel 
 
17:30
DEPTH-RANGE EXTENSION WITH FOLDING TECHNIQUE FOR SPAD-BASED TOF  
LIDAR SYSTEMS ...................................................................................................................................................622
Daniele Perenzoni, Leonardo Gasparini, Nicola Massari, David Stoppa 
Fondazione Bruno Kessler, Italy 
 
17:45
A LOW-POWER PIXEL-LEVEL CIRCUIT FOR HIGH DYNAMIC RANGE TIME-OF-FLIGHT CAMERA ...........625
Nicola Massari1, David Stoppa1, Lucio Pancheri2 
1Fondazione Bruno Kessler, Italy; 2Università degli Studi di Trento, Italy 

18:00
REVIEW OF METHODS FOR RESOLVING MULTI-PATH INTERFERENCE IN TIME-OF-FLIGHT  
RANGE CAMERAS ................................................................................................................................................629
Refael Whyte, Lee Streeter, Michael Cree, Adrian Dorrington 
University of Waikato, New Zealand 
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A4L-B: SPECTROSCOPY  
Auditorium 2 
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16:30
FT-IR SPECTROSCOPY AND HYPERSPECTRAL IMAGING APPLIED TO POST-CONSUMER PLASTIC 
PACKAGING CHARACTERIZATION AND SORTING .........................................................................................633
Giuseppe Bonifazi1, Francesco Di Maio2, Fabio Potenza1, Silvia Serranti1 
1Sapienza - Università di Roma, Italy; 2Technische Universiteit Delft, Netherlands 
 
16:45 
COLORIMETRIC ANALYSIS FOR ON-LINE ARC-WELDING DIAGNOSTICS BY MEANS OF PLASMA  
OPTICAL SPECTROSCOPY ................................................................................................................................. 637
Jesus Mirapeix Serrano, Ruben Ruiz Lombera, Jose Julian Valdiande, José Miguel López-Higuera 
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17:00
CHARACTERISTICS OF WHISPERING GALLERY MODE IN MICROSPHERE COVERED  
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Takeshi Tajiri1, Shuzo Matsumoto1, Toshihiko Imato2, Toshihiro Okamoto3, Masanobu Haraguchi3 
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Irsigler1, Bernhard Lendl3 
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17:45
DEVELOPMENT OF A 3D LASER SCANNING SYSTEM FOR LASER-INDUCED  
BREAKDOWN SPECTROSCOPY  .......................................................................................................................653
Satoshi Ikezawa, Yury L'vovich Zimin, Toshitsugu Ueda 
Waseda University, Japan 

16:30 - 18:00 
A4L-C: MEMS CHEMICAL SENSORS II 
Auditorium 3A 
Session Chair: Eduard Llobet (Universitat Rovira i Virgili, Spain) 

16:30
A PASSIVE WIRELESS INTEGRATED HUMIDITY SENSOR BASED ON DUAL-LAYER  
SPIRAL INDUCTORS ............................................................................................................................................657
Cong Zhang, Li Guo, Lifeng Wang, Jian-Qiu Huang, Qing-An Huang 
Southeast University, China 
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ON PCB TECHNOLOGY .......................................................................................................................................665
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ELECTROCHEMICAL SENSOR ...........................................................................................................................669
Sai Guruva Reddy Avathu, Binu Baby Narakathu, Ali Eshkeiti, Sepehr Emamian, Brad Bazuin, Margaret Joyce, 
Massood Zandi Atashbar 
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ZEBRA GC: A FULLY INTEGRATED MICRO GAS CHROMATOGRAPHY SYSTEM .......................................673
Apoorva Garg, Muhammad Akbar, Shree Narayanan, Leyla Nazhandali, Masoud Agah 
Virginia Polytechnic Institute and State University, United States 
 
17:45
A LOW-POWER GAS SENSOR FOR ENVIRONMENTAL MONITORING USING A CAPACITIVE  
MICROMACHINED ULTRASONIC TRANSDUCER .............................................................................................677
Marzana Mantasha Mahmud, J. Li, Jean E. Lunsford, Xiao Zhang, Feysel Yamaner, H. Troy Nagle, Ömer Oralkan 
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PERMITTIVITY MEASUREMENTS FOR THE QUANTIFICATION OF EDEMA IN HUMAN BRAIN  
TISSUE - OPEN-ENDED COAXIAL AND COPLANAR PROBES FOR FAST TISSUE SCANNING ..................681
Tobias Reinecke1, Lars Hagemeier2, Sebastian Ahrens1, Michael Klintschar2, Stefan Zimmermann1 
1Gottfried Wilhelm Leibniz Universität Hannover, Germany; 2Medizinische Hochschule Hannover, Germany 
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WEARABLE SELF-POWERED DIAPER-SHAPED URINARY-INCONTINENCE SENSOR SUPPRESSING 
RESPONSE-TIME VARIATION WITH 0.3-V START-UP CONVERTER ..............................................................684
Ami Tanaka, Fumiyasu Utsunomiya, Takakuni Douseki 
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17:00
AN INVESTIGATION ON E-NOSE PLATFORM RELEVANCE TO RESPIRATORY DISEASES .......................688
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Emad Mehdizadeh, Varun Kumar, Xiaobo Guo, Siavash Pourkamali 
University of Texas at Dallas, United States 
 
17:00
EQUIVALENT MAGNETIC NOISE OF THIN FILM BASED GIANT  
MAGNETO-IMPEDANCE MICROSENSORS........................................................................................................710
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MASS VIBRATING SYSTEM ................................................................................................................................. 714
Chien-Wei Kung, Feng-Yu Lee, Chun-I Chang, Sheng-Shian Li, Weileun Fang 
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JUNCTION SENSORS ...........................................................................................................................................718
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FOR MAGNETO-ENCEPHALOGRAPHY .............................................................................................................722
Pradeep Pai2, Lingyao Chen1, Massood Tabib-Azar2 
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NETWORKS (WSNS) FOR LUNAR SURFACE EXPLORATION ........................................................................726
Francisco Álvarez1, David Millen1, Cayetano Rivera1, Carlos Benito1, Jesus Lopez1, Diego Fernández1, Luis Moreno2 
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Sebastian Bader, Matthias Krämer, Najeem Lawal, Mattias O'Nils, Bengt Oelmann 
Mid Sweden University, Sweden 
 
17:00
A CARD SIZE ENERGY HARVESTING ELECTRIC POWER SENSOR FOR IMPLEMENTING  
EXISTING ELECTRIC APPLIANCES INTO HEMS ..............................................................................................734
Yuki Tsunoda3, Chikara Tsuchiya2, Yuji Segawa2, Hajime Sawaya1, Minoru Hasegawa1, Koichiro Ishibashi3 
1REVSONIC Corporation, Japan; 2TM Link Co.,Ltd., Japan; 3University of Electro-Communications, Japan 
 
17:15
PERFORMANCE ASSESSMENT OF AN ENHANCED RFID SENSOR TAG FOR LONG-RUN
SENSING APPLICATIONS ....................................................................................................................................738
Massimo Merenda, Ivan Farris, Corrado Felini, Leonardo Militano, Silverio Carlo Spinella, Francesco  
Giuseppe Della Corte, Antonio Iera 
Università degli Studi Mediterranea di Reggio Calabria, Italy 

17:30
THIN FILM BASED FLEXIBLE CURRENT CLAMP SENSOR FOR GREEN WIRELESS  
SENSOR NETWORKS...........................................................................................................................................742
Takahiro Yamashita, Yi Zhang, Hironao Okada, Toshihiro Itoh, Ryutaro Maeda 
National Institute of Advanced Industrial Science and Technology, Japan 

17:45
WDM SENSOR NETWORK APPROACH: BRIDGING THE GAP TOWARDS POF-BASED  
PHOTONIC SENSING............................................................................................................................................746
Alberto Tapetado2, David Sánchez Montero2, Carmen García Vázquez2, David J. Webb1 
1Aston University, United Kingdom; 2Universidad Carlos III de Madrid, Spain 
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9:00 - 9:50 
KEYNOTE – HERRE VAN DER ZANT  
Auditorium 1 
Session Chair: Lina Sarro (TUDelft, The Netherlands) 

GRAPHENE SENSORS IN THE EUROPEAN GRAPHENE FLAGSHIP 
Herre van der Zant 
Kavli Institute of Nanoscience, Delft University of Technology, The Netherlands 

9:40 - 9:50 
Early Career Award 
Auditorium 1 

10:00 - 11:45 
B1L-A: SPECIAL SESSION: LASER SELF-MIXING SENSORS 
Auditorium 1 
Session Chairs: Thierry Bosch (Tsinghua Laboratory of Analysis and Architecture of Systems- CNRS, France), 
Santiago Royo (Universitat Politècnica de Catalunya, Spain) 

10:00
INVITED TALK: PLENOPTIC MICROSCOPE BASED ON LASER OPTICAL  
FEEDBACK IMAGING (LOFI) ...............................................................................................................................750
Wilfried Glastre, Olivier Hugon, Olivier Jacquin, Hugues Guillet de Chatellus, Eric Lacot 
Université Joseph Fourier, France 
 
10:30
CARRIERS DENSITY IMAGING BY SELF-MIXING INTERFEROMETRY IN A THZ QUANTUM  
CASCADE LASER .................................................................................................................................................754
Lorenzo Luigi Columbo2, Francesco Paolo Mezzapesa2, Maurizio Dabbicco2, Massimo Brambilla2,  
Gaetano Scamarcio2 , Miriam Serena Vitiello1 
1Istituto Nanoscienze and Scuola Normale Superiore, Italy; 2Università degli Studi di Bari Aldo Moro, Italy 
 
10:45
MEASUREMENT OF RELATIVE VELOCITY OF INDEPENDENT TARGETS BY A QUANTUM  
CASCADE LASER SUBJECT TO OPTICAL FEEDBACK ...................................................................................758
Francesco Paolo Mezzapesa, Lorenzo Luigi Columbo, Massimo Brambilla, Maurizio Dabbicco,  
Vincenzo Spagnolo, Gaetano Scamarcio 
Università degli Studi di Bari Aldo Moro, Italy 
 
11:00
ANALYTIC PHASE RETRIEVAL OF DYNAMIC OPTICAL FEEDBACK SIGNALS  
FOR LASER VIBROMETRY ..................................................................................................................................762
Antonio Luna Arriaga, Francis Bony, Thierry Bosch 
LAAS / CNRS / Université de Toulouse, France 
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11:15
TOWARDS ATOMIC FORCE MICROSCOPY MEASUREMENTS USING DIFFERENTIAL SELF-MIXING 
INTERFEROMETRY ..............................................................................................................................................766
Francisco Javier Azcona, Santiago Royo, Ajit Jha 
Universitat Politècnica de Catalunya, Spain 

11:30
ULTIMATE ERROR SOURCES IN SELF-MIXING INTERFEROMETRY .............................................................771
Giuseppe Martini2, Silvano Donati2, Tiziana Tambosso1 
1Dayeh University, Taiwan; 2Università degli Studi di Pavia, Italy  

10:00 - 11:15
B1L-B: SENSORS & SENSING SYSTEMS I 
Auditorium 2 
Session Chairs: Libor Rufer (TIMA IMAG, France), Oliver Paul (University of Freiburg, Germany) 

10:00
MICROFLUIDIC-BASED REAL-TIME DETECTOR FOR FINE PARTICULATE MATTER ................................. 775
Leon Yuen2, Winnie Chu1, Boris Stoeber2 
1Nanozen Inc., Canada; 2University of British Columbia, Canada 
 
10:15
A NOVEL SMART PRODDER WITH SENSOR FEEDBACK FOR MATERIAL RECOGNITION  
IN HUMANITARIAN DEMINING APPLICATIONS ................................................................................................779
Salvatore Baglio, Luciano Cantelli, Fabio Giusa, Giovanni Antonio Muscato, Alessio Noto 
Università degli Studi di Catania, Italy 

10:30
THE DEVELOPMENT OF MAGNETIC POWDERY SENSOR..............................................................................783
Shunsuke Nagahama2, Yosuke Kimura2, Chyon.Hae Kim1, Shigeki Sugano2 
1Iwate University, Japan; 2Waseda University, Japan 
 
10:45
DUAL TOUCH AND GESTURE RECOGNITION IN 4-WIRE RESISTIVE TOUCHSCREENS ............................787
Javier Calpe-Maravilla1, Italo Medina2, Mariajose Martínez1, Alberto Carbajo1 
1Analog Devices Inc., Spain; 2Analog Devices, Inc, Ireland 
 
11:00
NOVEL HIGH RESOLUTION TACTILE ROBOTIC FINGERTIPS ........................................................................791
Alin Drimus, Vince Jankovics, Matija Gorsic, Stefan Mátéfi-Tempfli 
University of Southern Denmark, Denmark 

10:00 - 11:30 
B1L-C: METAL OXIDE GAS SENSORS 
Auditorium 3A 
Session Chair: Eduard Llobet (Universitat Rovira i Virgili, Spain) 

10:00
ENERGY-EFFICIENT ATMOSPHERIC CO CONCENTRATION SENSING WITH ON-DEMAND  
OPERATING MOX GAS SENSOR ........................................................................................................................795
Dinko Oletic, Vana Jelicic, Dario Antolovic, Vedran Bilas 
University of Zagreb, Croatia 
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10:15
INTERPLAY BETWEEN ACTIVE SITES OF MODIFIED NANOCRYSTALLINE TIN DIOXIDE  
AND SELECTIVITY TO CO AND NH3 GASES ....................................................................................................799
Artem Marikutsa, Marina Rumyantseva, Alexander Gaskov 
Moscow State University, Russia 

10:30
ZNO AS FUNCTIONAL MATERIAL FOR SUB-PPM ACETONE DETECTION ...................................................803
Ambra Fioravanti1, Antonino Bonanno1, Maria Cristina Carotta1, Sandro Gherardi2, Stefano Lettieri1, Pasqualino 
Maddalena3, Emanuele Orabona3, Deborah Katia Pallotti3, Roberto Paoluzzi1 
1Consiglio Nazionale delle Ricerche, Italy; 2Università degli Studi di Ferrara, Italy; 3Università degli Studi di Napoli 
Federico II, Italy 
 
10:45
SELECTIVE HYDROGEN DETECTION WITH TIO2 NANOFILM VIA THE POROUS-ALUMINA-ASSISTED 
ANODIZING OF TITANIUM LAYERS ....................................................................................................................807
Rosa Maria Vázquez2, Francesc Gispert-Guirado2, Eduard Llobet2, Alexander Mozalev1  
1Brno University of Technology, Czech Rep.; 2Universitat Rovira i Virgili, Spain 
 
11:00
A COMPARATIVE STUDY ON METHANOL SENSING PERFORMANCE OF ZNO NANOFLOWER  
AND NANOROD BASED RESISTIVE DEVICES ..................................................................................................811
Debanjan Acharyya, Nabaneeta Banerjee, Partha Bhattacharyya 
Indian Institute of Engineering Science and Technology Shibpur, India 

11:15
THERMAL METHOD OF GAS SEPARATION WITH MICRO-PORES ................................................................. 815
Shoeji Nakaye1, Hiroshi Sugimoto1, Naveen Gupta2, Yogesh Gianchandani2 
1Kyoto University, Japan; 2University of Michigan, United States 

10:00 - 11:30 
B1L-D: NOVEL SENSORS - PHENOMENA AND EVALUATION 
Auditorium 3B 
Session Chair: Bernhard Jakoby (Johannes Kepler University Linz, Austria) 

10:00
QUANTIZED CURRENT CONDUCTION IN MEMRISTORS AND ITS PHYSICAL MODEL ...............................819
Yuying Zhang, Nurunnahar Islam Mou, Pradeep Pai, Massood Tabib-Azar 
University of Utah, United States 

10:15
STUDY OF A PIEZORESISTIVE CANTILEVER USED AS A TEMPERATURE SENSING STRUCTURE IN LOW 
TEMPERATURE ENVIRONMENTS ......................................................................................................................823
Jian-Qiu Huang2, Qing-Hai Liu2, Chun-Hua Cai1 
1Hohai University, China; 2Southeast University, China 
 
10:30
ELECTRO-THERMAL SIMULATION AND CHARACTERIZATION OF VERTICALLY ALIGNED CNTS  
DIRECTLY GROWN ON A SUSPENDED MICROHOPLATE FOR THERMAL  
MANAGEMENT APPLICATIONS ..........................................................................................................................827
Cinzia Silvestri, Paolo Picciafoco, Bruno Morana, Fabio Santagata, Kouchi Zhang, Pasqualina M. Sarro 
Technische Universiteit Delft, Netherlands 
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10:45
TIME DOMAIN RESONANCE FREQUENCY MEASUREMENT OF INDUCTIVELY COUPLED RESONANT 
SENSORS USING THE MATRIX PENCIL METHOD ............................................................................................831
Sebastian Sauer, Wolf-Joachim Fischer 
Technische Universität Dresden, Germany 

11:00
INVESTIGATION OF AN ENCIRCLING PULSED EDDY CURRENT PROBE  
FOR CORROSION DETECTION ...........................................................................................................................835
Shiva Majidnia1, Rajogopal Nilavalan1, John Rudlin2 
1Brunel University, United Kingdom; 2TWI Ltd., United Kingdom 
 
11:15
RFID-BASED SENSING TECHNOLOGY WITH MICROSTRIP LINES ................................................................839
Hiroshi Fukuda, Keishi Kosaka, Wataru Hattori 
NEC Corporation, Japan 

10:00 - 11:30 
B1L-E: MEDICAL FORCE SENSORS 
Rooms 1 & 2 
Session Chairs: Seong Ho Kong (Kyungpook National University, South Korea), Mitsuhiro Shikida (Hiroshima 
City University, Japan; Nagoya University, Japan) 

10:00
A MULTIPOINT THIN FILM POLYMER PRESSURE/FORCE SENSOR TO VISUALIZE TRADITIONAL  
MEDICINE PALPATIONS ......................................................................................................................................843
Xiaoyu Mi, Fumihiko Nakazawa 
Fujitsu Laboratories Ltd., Japan 
 
10:15
A FLEXIBLE SKIN PILOERECTION MONITORING SENSOR ............................................................................847
Jaemin Kim, Dae Geon Seo, Young-Ho Cho 
Korea Advanced Institute of Science and Technology,South Korea 
 
10:30
ON-CHIP FLEXIBLE MULTI-LAYER SENSORS FOR HUMAN STRESS MONITORING ...................................851
Sunghyun Yoon, Jai Kyoung Sim, Young-Ho Cho 
Korea Advanced Institute of Science and Technology, South Korea 

10:45
FLEXIBLE 3-AXES CAPACITIVE PRESSURE SENSOR ARRAY FOR MEDICAL APPLICATIONS ................855
Thi-Hong-Nhung Dinh, Pierre-Yves Joubert, Emile Martincic, Elisabeth Dufour-Gergam 
Université Paris Sud, France 
 
11:00
A SMART CATHETER PROTOTYPE WITH 3D CONTACT FORCE SENSING AT DISTAL END ..................... N/A
Shenshen Zhao, Chang Liu 
Northwestern University, United States 
 
11:15
CONFORMABLE TACTILE SENSING USING SCREEN PRINTED P(VDF-TRFE) AND MWCNT-PDMS 
COMPOSITES ........................................................................................................................................................862
Saleem Khan2, Ravinder Singh Dahiya4, Sajina Tinku3, Leandro Lorenzelli1 
1Fondazione Bruno Kessler, Italy; 2Università degli Studi di Trento, Italy; 3Università degli Studi  
di Trento & Fondazione Bruno Kessler, Italy; 4University of Glasgow , United Kingdom 
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10:00 - 11:30 
B1L-F: NANOBIOSENSORS 
Rooms 3 & 4 
Session Chair: Avi Zadok (Bar-Ilan University, Israel) 

10:00
HIGH SENSITIVE DETECTION IN TUMOR EXTRACTS WITH SINW-FET IN-AIR BIOSENSORS ....................866
Francesca Puppo1, Marie-Agnès Doucey3, Jean-François Delaloye4, Thomas Moh2, Gregory Pandraud2, Pasqualina 
M. Sarro2, Giovanni De Micheli1, Sandro Carrara1 
1École Polytechnique Fédérale de Lausanne, Switzerland; 2Technische Universiteit Delft, Netherlands; 3Université de 
Lausanne, Switzerland; 4University Hospital of Lausanne, Switzerland 
 
10:15
FLUIDICALLY AND ELECTRICALLY INTEGRATED SOLID STATE NANOPORE ARRAYS  
FOR BIOCHEMICAL SENSING ............................................................................................................................870
Mate Varga2, Zsofia Bérczes2, Levente Illés2, Gyorgy Sáfrány2, István Bársony2, Péter Fürjes2, Robert Gyurcsányi1, 
Gyula Jágerszki1 
1Budapest University of Technology and Economics, Hungary; 2Hungarian Academy of Sciences, Hungary 
 
10:30
TIO2 AND SHRINK INDUCED TUNABLE GRAPHENE COMPOSITES BASED ON NANO  
SELF ASSEMBLY FOR BIOSENSORS ................................................................................................................873
Peng Li2, Gaoshan Jing1, Tianhong Cui4, Bo Zhang3 
1Tsinghua University, China; 2Tsinghua University & University of Minnesota, China; 3University of Minnesota, United 
States; 4University of Minnesota & Tsinghua University, United States 
 
10:45
A PARYLENE-C BASED 16 CHANNELS FLEXIBLE BIO-ELECTRODE FOR ECOG RECORDING ................877
Lei-Chun Chou, Shang-Wei Tsai, Wun-Lun Chang, Jin-Chern Chiou, Tzai-Wen Chiu 
National Chiao Tung University, Taiwan 
 
11:00
MICROFLUIDIC ELISA FOR SENSING OF PROSTATE CANCER BIOMARKERS USING  
INTEGRATED A-SI:H P-I-N PHOTODIODES .......................................................................................................881
Narayanan Madaboosi1, Catarina R. Pedrosa1, Miguel F. Reis2, Ruben R.G. Soares2, Virginia Chu1, João Pedro 
Conde3 
1INESC Microsistemas e Nanotecnologias, Portugal; 2Instituto Superior Tecnico, Universidade de Lisboa, Portugal; 
3Universidade de Lisboa, Portugal 

11:15
INTEGRATED POINT-OF-CARE SINW BIOSENSORS .......................................................................................885
Mohd Azraie Mohd Azmi, Zari Tehrani, Daniel Thomas, Gareth Blayney, Owen Guy 
Swansea University, United Kingdom 

12:00 - 13:45 
B2L-A: SPECIAL SESSION: PHOTONIC & PHONONIC CRYSTAL SENSORS 
Auditorium 1 
Session Chair: Ralf Lucklum (Otto von Guericke Universitaet, Germany), Giuseppe Barillaro (Univerisity of 
Pisa, Italy) 

12:00 
INVITED TALK: PHOTONIC CRYSTAL BIOSENSORS ...........................................................paper not available
Brian Cunningham 
University of Illinois at Urbana-Champaign, United States 



xxxii

12:30
PHOTONIC CRYSTAL CAVITIES FOR INTEGRATED SENSING ......................................................................889
Mark G. Scullion2, Thomas F. Krauss2, Andrea Di Falco1 
1University of St Andrews, United Kingdom; 2University of York, United Kingdom 

12:45
HIGH SENSITIVITY GAS DETECTION USING HOLLOW CORE PHOTONIC BANDGAP FIBRES  
DESIGNED FOR MID-IR OPERATION .................................................................................................................891
Marco Petrovich, Natalie Wheeler, Alexander Heidt, Naveen Baddela, Seyed Reza Sandoghchi, Yong Chen, 
Francesco Poletti, David J. Richardson 
University of Southampton, United Kingdom 
 
13:00
Impulsively Excited Surface Phononic Crystals: a Route Towards Novel Sensing Schemes .....................895
Damiano Nardi3, Margaret Murnane3, Henry Kapteyn3, Marco Travagliati1, Gabriele Ferrini2, Claudio Giannetti2, 
Francesco Banfi2 
1Scuola Normale Superiore and Istituto Nanoscienze / Consiglio Nazionale delle Ricerche, Italy; 2Università Cattolica 
del Sacro Cuore, Italy; 3University of Colorado Boulder, United States 
 
13:15
DETECTION OF BIOMOLECULES WITH 1D PHOTONIC CRYSTALS BASED ON POROUS SILICON ..........899
Claudia Pacholski 
Max-Planck-Gesellschaft zur Förderung der Wissenschaften e. V., Germany 

13:30
PHONONIC CYSTAL SENSOR FOR MEDICAL APPLICATIONS ......................................................................903
Ralf Lucklum2, Mikhail Zubtsov2, Ralf Grundmann2, Simon Villa Arango1 
1Escuela de Ingenieria de Antioquia, Colombia; 2Otto-von-Guericke-Universität Magdeburg, Germany 

12:00 - 13:30 
B2L-B: INTERFACING & RESONANT SENSORS 
Auditorium 2 
Session Chairs: Michael Maharbiz (UC Berkeley, United States), Patrick Pons (CNRS LAAS, Toulouse, France) 

12:00
COMPACT DDS-BASED SYSTEM FOR CONTACTLESS INTERROGATION OF RESONANT  
SENSORS BASED ON TIME-GATED TECHNIQUE ............................................................................................907
Marco Ferrari, Marco Baù, Manuel Pagnoni, Vittorio Ferrari 
Università degli Studi di Brescia, Italy 

12:15
CMOS 0.18 μM STANDARD PROCESS CAPACITIVE MEMS HIGH-Q OSCILLATOR WITH ULTRA  
LOW-POWER TIA READOUT SYSTEM ...............................................................................................................911
Fu-Yen Kuo, Chia-Fong Chang, Kuei-Ann Wen 
National Chiao Tung University, Taiwan 
 
12:30
A ROTATIONAL CAPACITIVE MICROMACHINED ULTRASONIC TRANSDUCER (RCMUT) .........................915
Donghwan Kim, Michael Kuntzman, Neal Hall 
University of Texas at Austin, United States 
 
12:45
NONLINEARITY CHARACTERISTIC OF DISK RESONATOR ............................................................................918
Wei Luo, Hui Zhao, Bohua Peng, Jicong Zhao, Quan Yuan, Jinling Yang, Fuhua Yang 
Chinese Academy of Sciences, China 
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13:00
BACKGROUND CALIBRATED MEMS GYROSCOPE .........................................................................................922
Burak Eminoglu2, Mitchell Kline1, Igor Izyumin2, Yu-Ching Yeh2, Bernhard Boser2 
1Nest Labs, United States; 2University of California, Berkeley, United States 

13:15
MUTUAL INDUCTANCE SUPPRESSED STACKED INDUCTORS FOR PASSIVE WIRELESS  
MULTI-PARAMETER SENSORS ..........................................................................................................................926
Ralf Lei Dong, Li-Feng Wang, Qing-Ying Ren, Qing-An Huang 
Southeast University, China 

12:00 - 13:30 
B2L-C: OPTICAL CHEMICAL SENSOR SYSTEMS 
Auditorium 3A  
Session Chairs: Eduard Llobet (Universitat Rovira i Virgili, Spain) 

12:00
FUNCTIONALIZED NANOPOROUS MATERIALS FOR VOLATILE METABOLITES MONITORING  
WITH DIRECT OPTICAL TRANSDUCTION .........................................................................................................930
Marjorie Vrignaud, Zoé Buniazet, Pierre Marcoux, Jean Hue, Isabelle Texier-Nogues, Florence Ricoul 
Commissariat à l'Énergie Atomique et aux Énergies Alternatives, France 

12:15
LOW POWER NDIR CO2 SENSOR BASED ON CMOS IR EMITTER FOR BOILER APPLICATIONS .............934
Syed Zeeshan Ali1, Andrea De Luca3, Zoltan Racz4, Piers Tremlett2, Tracy Wotherspoon2, Julian William Gardner5, 
Florin Udrea3 
1Cambridge CMOS Sensors Ltd, United Kingdom; 2Microsemi Ltd, United Kingdom; 3University of Cambridge, United 
Kingdom; 4University of Durham, United Kingdom; 5University of Warwick, United Kingdom 
 
12:30
DESIGN OF A MULTILAYERED ABSORBER STRUCTURE BASED ON SU-8 EPOXY  
FOR BROAD AND EFFICIENT ABSORPTION IN MID-IR SENSITIVE THERMAL DETECTORS .....................938
Shakeel Ashraf1, Claes Mattsson1, Göran Thungström1, Henrik Rödjegård2 
1Mid Sweden University, Sweden; 2SenseAir AB, Sweden 
 
12:45
LINEAR SENSOR FOR AREAL SUBSURFACE GAS MONITORING - CALIBRATION ROUTINE  
AND VALIDATION EXPERIMENTS ......................................................................................................................942
Matthias Bartholmai1, Patrick Paul Neumann1, Klaus-Dieter Werner1, Sebastian Ebert1, Detlef Lazik2 
1Federal Institute for Materials Research and Testing, Germany; 2Helmholtz Centre for Environmental Research, 
Germany 

13:00
FUNCTIONLIZED AUNPS BY DYE MATERIALS FOR CHEMICAL SENSOR APPLICATION ..........................946
Masashi Watanabe, Rhohei Yokoyama, Ayana Oiwa, Chuanjun Liu, Kenshi Hayashi 
Kyushu University, Japan 

13:15
OPTOCHEMICAL SENSORS BASED ON POLYMER NANOFIBERS WITH ULTRA-FAST RESPONSE 
CHARACTERISTICS .............................................................................................................................................950
Christian Wolf1, Martin Tscherner1, Stefan Köstler1, Volker Ribitsch2 
1Joanneum Research Forschungsgesellschaft mbH, Austria; 2Karl-Franzens-Universität Graz, Austria 
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12:00 - 13:30 
B2L-D: SENSOR MODELING AND OPTIMIZATION 
Auditorium 3B 
Session Chairs: Srinivas Tadigadapa (The Pennsylvania State University, United States), Sebastian Wöckel 
(Institute for Automation and Communication, Magdeburg, Germany) 

12:00
MODELLING OF A MICRO CORIOLIS MASS FLOW SENSOR FOR SENSITIVITY IMPROVEMENT ..............954
Jarno Groenesteijn1, Bert van de Ridder1, Joost Lötters2, Remco Wiegerink1 
1Universiteit Twente, Netherlands; 2Universiteit Twente & Bronkhorst High-Tech BV, Netherlands 
 
12:15
EFFICIENT NUMERICAL MODELING OF OSCILLATORY FLUID-STRUCTURE INTERACTION ....................958
Erwin K. Reichel2, Martin Heinisch2, Bernhard Jakoby2, Thomas Voglhuber-Brunnmaier1 
1Donau-Universität Krems / Johannes Kepler Universität Linz, Austria; 2Johannes Kepler Universität Linz, Austria 
 
12:30
ANALYSIS OF ENERGY CONSUMPTION FOR WEARABLE ECG DEVICES ...................................................962
Jungyoon Kim2, Chao-Hsien Chu1 
1Pennsylvania State University, United States; 2Singapore Management University, Singapore 

12:45
ALN SHEAR MODE SOLIDLY MOUNTED RESONATOR WITH TEMPERATURE COMPENSATION  
FOR IN-LIQUID SENSING .....................................................................................................................................966
Mario DeMiguel-Ramos, Jimena Olivares, Marta Clement, Teona Mirea, Jesús Sangrador, Enrique Iborra, Mariano 
Barba 
Universidad Politécnica de Madrid, Spain
 
13:00
EVALUATION OF GAS PERMEABILITY FOR MICRO-SCALE THIN POLYMER FILM WITH  
ENCAPSULATED MEMS DAMPED OSCILLATOR .............................................................................................970
Ryunosuke Gando, Naofumi Nakamura, Yumi Hayashi, Daiki Ono, Kei Masunishi, Yasushi Tomizawa, Hiroaki 
Yamazaki, Tamio Ikehashi, Yoshiaki Sugizaki, Hedeki Shibata 
Toshiba Corporation, Japan 

13:15
CONTACT RESISTANCE, STICTION FORCE, AND FIELD-ASSISTED GROWTH AND MIGRATION  
IN MEMS AND NEMS METALS ............................................................................................................................974
Massood Tabib-Azar, Nazmul Hassan, Hoorad Pourzand, Pradeep Pai 
University of Utah, United States 

12:00 - 13:30 
B2L-E: MEMS RESONANT TRANSDUCERS 
Rooms 1 & 2 
Session Chairs: Ajit Sharma (Texas Instruments, United States), Michiel Pertijs (Technische Universiteit Delft, 
Netherlands) 

12:00
DESIGN OF A NOVEL MICROMACHINED NON-CONTACT RESONANT VOLTAGE SENSOR  
FOR POWER DISTRIBUTION SYSTEMS.............................................................................................................978
Chunrong Peng1, Pengfei Yang2, Xiaolong Wen1, Dongming Fang1, Shanhong Xia1 
1Chinese Academy of Sciences, China; 2Peking University, China 
 



xxxv

12:15
SUBWAVELENGTH PLASMONIC ABSORBERS FOR SPECTRALLY SELECTIVE RESONANT  
INFRARED DETECTORS ......................................................................................................................................982
Vikrant Gokhale, Paul Myers, Mina Rais-Zadeh 
University of Michigan, United States 

12:30
HIGH RESOLUTION CALORIMETRIC SENSING BASED ON ALUMINUM NITRIDE MEMS RESONANT  
THERMAL DETECTORS .......................................................................................................................................986
Zhenyun Qian, Raul Vyas, Yu Hui, Matteo Rinaldi 
Northeastern University, United States 
 
12:45
AN ULTRA HIGH-Q MICROMECHANICAL IN-PLANE TUNING FORK ..............................................................990
Xiaobo Guo, Emad Mehdizadeh, Varun Kumar, Alireza Ramezany, Siavash Pourkamali 
University of Texas at Dallas, United States
 
13:00
OUT-OF-PLANE ELECTRODE ARCHITECTURE FOR FUSED SILICA MICRO-GLASSBLOWN  
3-D WINEGLASS RESONATORS.........................................................................................................................994
Doruk Senkal, Mohammed Ahamed, Mohammad Asadian, Sina Askari, Andrei Shkel 
University of California, Irvine, United States  

13:15
ELECTROSTATIC STABILIZATION OF THERMAL VARIATION IN QUALITY FACTOR USING  
ANCHOR LOSS MODULATION............................................................................................................................998
Jie Han, Sergei A. Zotov, Brenton R. Simon, Igor P. Prikhodko, Gunjana Sharma, Alexander Trusov, Andrei Shkel 
University of California, Irvine, United States 
 

12:00 - 13:15 
B2L-F: ELECTROCHEMICAL BIOSENSORS AND APPLICATIONS 
Rooms 3 & 4 
Session Chair: Stefan Rupitsch (Erlangen University, Germany) 

12:00
LOW-COST AND HIGH-PERFORMANCE MICRO-CHANNEL INTEGRATED BIOSENSOR SYSTEMS ........1002
Peng Li1&2, Gaoshan Jing1, Tianhong Cui1&2, Bo Zhang2 
1Tsinghua University, China; 2University of Minnesota, United States 
 
12:15
CONVECTION-BASED REALTIME POLYMERASE CHAIN REACTION (PCR) UTILIZING  
TRANSPARENT GRAPHENE HEATERS ...........................................................................................................1006
Kwang Hyo Chung, Yo Han Choi, Hong Kyw Choi, Jin Tae Kim, Young-Jun Yu, Jin Sik Choi, Doo-Hyeb Youn, Choon-
Gi Choi 
Electronics and Telecommunications Research Institute, South Korea 
 
12:30
DNA DETECTION USING MICROBEADS-BASED DIELECTROPHORETIC  
IMPEDANCE MEASUREMENT ...........................................................................................................................1010
Michihiko Nakano, Zhenhao Ding, Hiromichi Kasahara, Junya Suehiro 
Kyushu University, Japan 
 



xxxvi

12:45
RESPONSE PREDICTION OF AN INSECT'S OLFACTORY RECEPTOR NEURON BY USING  
STRUCTURAL PARAMETERS OF ODORANT AND SELF-ORGANIZING MAP .............................................1014
Yuki Harada1, Tomoki Kazawa2, Ryohei Kanzaki2, Takamichi Nakamoto1 
1Tokyo Institute of Technology, Japan; 2University of Tokyo, Japan
 
13:00
FLEXIBLE MICROFLUIDIC BIO-LAB-ON-A-CHIP MULTI-SENSOR PLATFORM FOR  
ELECTROCHEMICAL MEASUREMENTS ..........................................................................................................1018
Ana Moya1, Xavier Illa1, Elisabet Prats-Alfonso1, Nadia Zine2, Gemma Gabriel1, Abdelhamid Errachid2,  
Rosa Villa1 
1Consejo Superior de Investigaciones Científicas, Spain; 2Université Claude-Bernard Lyon 1, France 

12:00 - 13:30 
B2L-G: LATE NEWS: OTHER SENSING APPLICATIONS 
Rooms 6 & 7 
Session Chair: Francisco Falcone (Universidad Pública de Navarra, Spain) 

12:00
A NOVEL APPROACH FOR ATTITUDE ESTIMATION USING MEMS INERTIAL SENSORS ........................1022
Zheming Wu, Zhenguo Sun, Wenzeng Zhang, Qiang Chen 
Tsinghua University, China 
 
12:15
ULTRASOUND-BASED AIR LEAK DETECTION USING A RANDOM MICROPHONE ARRAY  
AND SPARSE REPRESENTATIONS .................................................................................................................1026
Jan Steckel, Herbert Peremans 
Universiteit Antwerpen, Belgium 
 
12:30
ROTATION AND TRANSLATION INVARIANT OBJECT RECOGNITION WITH A TACTILE SENSOR ..........1030
Shan Luo1, Wenxuan Mou2, Min Li1, Kaspar Althoefer1, Hongbin Liu1 
1King's College London, United Kingdom; 2Queen Mary University, United Kingdom 
 
12:45
AUTOMATIC DETECTION OF TRANSMISSION TOWERS...............................................................................1034
Olivier Steiger, Erwan Lucas, Yannick Maret 
ABB Ltd., Switzerland
 
13:00
SUPER RESOLUTION INFRARED CAMERA USING SINGLE CARBON  
NANOTUBE PHOTODETECTOR........................................................................................................................1038
Liangliang Chen, Zhanxin Zhou, Ning Xi, Ruiguo Yang, Bo Song, Zhiyong Sun, Chengzhi Su 
Michigan State University, United States 

13:15
A CARBON NANOTUBE BASED RESETTABLE SENSOR FOR MEASURING FREE CHLORINE  
IN DRINKING WATER .........................................................................................................................................1042
Leo Huan-Hsuan Hsu, Enamul Houqe, Ravi Selvaganapathy, Peter Kruse 
McMaster University, Canada 
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TUESDAY, NOVEMBER 4TH – POSTER SESSION 

15:00 - 16:20 
B3P-H: OPTICAL AND TRACE LEVEL DETECTION 
Poster Area - Foyer 
Session Chair: Bernhard Jakoby (Johannes Kepler University Linz, Austria) 

IMPROVEMENT OF ADSORPTION PERFORMANCE OF MICROPRECONCENTRATOR BY USING  
CNT FOR TRACE LEVEL BIOMARKER DETECTION ......................................................................................1046
Koji Oyama2, Naoki Kakita2, Hidetoshi Miyashita2, Satoru Kishida2, Jeong-O Lee1, Sang-Seok Lee2 
1Korea Research Institute of Chemical Technology, South Korea; 2Tottori University, Japan 

VIBRATION SENSITIVITY REDUCTION OF PHOTOACOUSTIC GAS ANALYZERS .....................................1050
Yannick Maret, Daniele Angelosante, Olivier Steiger, Detlef Pape, Miklos Lenner 
ABB Ltd., Switzerland 

OPTICAL GAS SENSOR BASED ON AN ANDROID APPLICATION FOR REAL-TIME, RECONFIGURABLE 
SPECTROSCOPIC DATA ANALYSIS ................................................................................................................1054
Dmitry Duda, Pedro Martín-Mateos, Borja Jerez, Marta Ruiz-Llata, Pablo Acedo 
Universidad Carlos III de Madrid, Spain 

DETECTION OF VAPOUR EXPLOSIVES BY A MULTI-SENSOR PROTOTYPE-PERFORMANCE  
EVALUATION UNDER LABORATORY AND REAL CONDITIONS ..................................................................1057
Celine Frenois, Christelle Barthet, Franck Pereira, Benoit Minot, Florian Veignal, Stephanie Besnard, Rodrigue 
Rousier, Aurelien Mayoue 
Commissariat à l'Énergie Atomique et aux Énergies Alternatives, France 

MACROPOROUS SILICON FOR SPECTROSCOPIC CO2 DETECTION .........................................................1061
Didac Vega, Ferran Martí, Angel Rodriguez, Trifon Trifonov 
Universitat Politècnica de Catalunya, Spain 

REDOX CHEMO-CHROMIC SENSORS FOR DETECTING BLOOD GLUCOSE LEVELS IN DIABETICS ..... N/A
Rakesh Nair, Akhil Moorthi 
Technische Universität Chemnitz, Germany 

DETECTION OF 2,4-DINITROTOLUENE (DNT) USING GRAVURE PRINTED SURFACE  
ENHANCEMENT RAMAN SPECTROSCOPY (SERS) FLEXIBLE SUBSTRATE .............................................1069
Sepehr Emamian, Ali Eshkeiti, Binu Baby Narakathu, Sai Guruva Reddy Avathu, Massood Zandi Atashbar 
Western Michigan University, United States 

NO2 OPTICAL FIBER SENSOR BASED ON TFBG COATED WITH LUPC2...................................................1073
Antonio Bueno2, Marc Debliquy2, Driss Lahem1, Alexandre Van Baekel2, Patrice Mégret2, Christophe Caucheteur2 
1MateriaNova ASBL, Belgium; 2Université de Mons, Belgium 

MICROPLASMA CHAMBER FOR MOLECULAR EMISSION SPECTROSCOPY ............................................1077
Tamás Kárpáti, István Bársony, Péter Fürjes 
Hungarian Academy of Sciences, Hungary 

ALL-FIBER MACH-ZEHNDER INTERFEROMETER USING A TAPERED PHOTONIC CRYSTAL  
FIBER FOR REFRACTIVE INDEX MEASUREMENT .........................................................................................1080
Yong Zhao, Di Wu, Qi Wang 
Northeastern University, China 
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15:00 - 16:20 
B3P-J: ELECTROCHEMICAL BIOSENSORS 
Poster Area - Foyer
Session Chairs: Cecilia Jimenez (IMB-CNM (CSIC), Spain), Francesco Giuseppe Della Corte (Università degli 
Studi Mediterranea di Reggio Calabria, Italy) 

A THREE SENSOR EYE TRACKING SYSTEM BASED ON ELECTROOCULOGRAPHY ..............................1084
Natasha Steinhausen, Robert Prance, Helen Prance 
University of Sussex, United Kingdom 

INKJET PRINTING OF ORGANIC ELECTROCHEMICAL IMMUNOSENSORS ...............................................1088
Rita Faddoul, Romain Coppard, Thomas Berthelot 
Commissariat à l'Énergie Atomique et aux Énergies Alternatives, France 

MULTICHANNEL MULTIMODAL NANO-WATT CMOS IMPLANTABLE BIOSENSOR FOR SIMULTANEOUS 
NEUROCHEMICAL AND AP RECORDING WITH RESOURCE SHARING ......................................................N/A
Mohammad Poustinchi, Sam Musallam 
McGill University, Canada 

CMOS POTENTIOSTAT AND SENSOR WITH MULTILAYER MEMBRANE FOR WIDE RANGE  
MEASUREMENTS OF GLUCOSE CONCENTRATIONS ...................................................................................1096
Stefan Mross, Peter Fürst, Sebastien Pierrat, Tom Zimmermann, Michael Kraft 
Fraunhofer-Gesellschaft zur Förderung der angewandten Forschung, Germany

INKJET PRINTED SILVER PATTERNING ON PDMS TO FABRICATE MICROELECTRODES  
FOR MICROFLUIDIC SENSING ..........................................................................................................................1100
Jianwei Wu1, Robert Roberts2, Norman C. Tien2, Dachao Li1 
1Tianjin University, China; 2University of Hong Kong, Hong Kong 

DEVELOPMENT OF A NOVEL ISONIAZID-MEMBRANE-FIELD-EFFECT TRANSISTOR ..............................1104
Safae Merzouk4, Michael Lee4, Nicole Jaffrezic-Renault3, Abdelhamid Errachid3, Nadia Zine3, Joan Bausells2, Clara 
Vinas1, Francesc Teixidor1 
1Institut de Ciència de Materials de Barcelona, Consejo Superior de Investigaciones Científicas, Spain; 2Instituto de 
Microelectronica de Barcelona, Spain; 3Université Claude-Bernard Lyon 1, France; 4Université de Lyon, France 

CIRCUIT MODELS FOR NON-FARADAIC CMOS ELECTROCHEMICAL SENSING ......................................1107
Philip Gordon2, Krishna Jayant1, Yingqui Cao2, Kshitij Auluck2, Joshua Phelps2, Edwin Kan2 
1Columbia University, United States; 2Cornell University, United States 

A NON-INVASIVE FLEXIBLE MULTI-CHANNEL ELECTRODE FOR IN VIVO MOUSE  
EEG RECORDING ...............................................................................................................................................1111
Donghyeon Kim, Chanmi Yeon, Euiheon Chung, Kiseon Kim 
Gwangju Institute of Science and Technology, South Korea 
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15:00 - 16:20 
B3P-K: OPTICAL SENSORS II 
Poster Area - Foyer 
Session Chairs: Anna G. Mignani  (CNR-Institute of Applied Physics 'Nello Carrara', Italy), Francisco J. Arregui 
(Public University of Navarra, Spain) 

VERY HIGH SENSITIVITY ELECTRICALLY MODULATED SI-PHOTODIODE IN PHOTOVOLTAIC-MODE  
AS PHASE-SENSITIVE DETECTOR OF LIGHT POWER ..................................................................................1115
Andrea De Marcellis, Elia Palange, Riccardo Giuliani, Mohammed Janneh 
Università degli Studi dell'Aquila, Italy 

MICRO-X-RAY SOURCES FROM FLOWING GASES AND PZT CRYSTALS ..................................................1118
Olutosin Fawole, Massood Tabib-Azar 
University of Utah, United States 

RELIABILITY OF AN ALL-OPTICAL DIFFERENTIAL CURRENT DETECTION TECHNIQUE DURING 
ENVIRONMENTAL TEMPERATURE PERTURBATIONS..................................................................................1121
Grzegorz Fusiek, Philip Orr, Pawel Niewczas 
University of Strathclyde, United Kingdom 
 
USING THE TAGUCHI METHOD TO OPTIMIZE THE INSPECTION EQUIPMENT FOR HUMAN  
CHORIONIC GONADOTROPIN DETECTION ....................................................................................................1125
Chia-Hsien Yeh2, Zi-Qi Zhao2, Yu-Cheng Lin2, Pi-Lan Shen1 
1Firstep Bioresearch, Inc., Taiwan; 2National Cheng Kung University, Taiwan 

TEMPERATURE GRADIENT MEASUREMENTS BASED ON A LONG FIBER BRAGG GRATING  
AND TIME-DOMAIN ANALYSIS .........................................................................................................................1128
Amelia Lavinia Ricchiuti2, David Barrera2, Salvador Sales2, Koji Nonaka1 
1Kochi University of Technology, Japan; 2Universitat Politècnica de València, Spain 

DESIGN OF A HYBRID OPTOFLUIDIC RING RESONATOR ............................................................................1131
Genni Testa, Gianluca Persichetti, Romeo Bernini 
Consiglio Nazionale delle Ricerche, Italy 

DEVELOPMENT AND CHARACTERIZATION OF A FIBRE BRAGG GRATING TEMPERATURE  
PROBE FOR MEDICAL LASER ABLATION THERAPY ....................................................................................1134
Davide Polito2, Emiliano Schena2, Paola Saccomandi2, Sergio Silvestri2, Andrea Polimadei1, Michele A Caponero1 
1Italian National Agency for New Technologies, Energy and Sustainable Economic Development, Italy;  
2Università Campus Bio-Medico di Roma, Italy 

UNDERWATER LASER-BASED STRUCTURED LIGHT SYSTEM FOR ONE-SHOT  
3D RECONSTRUCTION ......................................................................................................................................1138
Miquel Massot-Campos, Gabriel Oliver-Codina 
Universitat de les Illes Balears, Spain 

EXHALED BREATH OPTICAL FIBER SENSOR BASED ON LMRS FOR  
RESPIRATION MONITORING .............................................................................................................................1142
Pedro Sanchez, Carlos Ruiz Zamarreño, Miguel Hernaez, Ignacio Raúl Matías, Francisco Javier Arregui 
Universidad Pública de Navarra, Spain 

FIBER OPTIC AMMONIA SENSOR USING BROMOCRESOL GREEN PH INDICATOR ................................1146
Adolfo Josue Rodríguez Rodríguez1, Daniel Alberto May-Arrioja1, Rene Fernando Domínguez Cruz1, Carlos Ruiz 
Zamarreño2, Ignacio Raúl Matías2, Francisco Javier Arregui2 
1Universidad Autónoma de Tamaulipas, Mexico; 2Universidad Pública de Navarra, Spain 
 



xl

FLUID TURBULENCE MONITORING BY MEANS OF FBG MESH ..................................................................1150 
Carlos Ruiz Zamarreño1, Francisco Javier Arregui1, Ignacio Raúl Matías1, Cicero Martelli2,  
Virginia Helena Baroncini2, Eduardo dos Santos2, Marco Jose da Silva2, Rigoberto Eleazar Morales2 
1Universidad Pública de Navarra, Spain; 2Universidade Tecnológica Federal do Paraná, Brazil 

AN INFRARED DETECTOR BASED ON SWNT FILM SUSPENDED ON DOUBLE-CANTILEVER ................1153
Seongho Han, Donggeon Jung, Seongho Kong 
Kyungpook National University, South Korea  

A HIGH-SPEED/POWER LASER TRANSMITTER FOR SINGLE PHOTON IMAGING APPLICATIONS ........1157
Lauri Hallman, Jaakko Huikari, Juha Kostamovaara 
University of Oulu, Finland 

15:00 - 16:20 
B3P-L: MECHANICAL AND PHYSICAL SENSORS II 
Poster Area - Foyer
Session Chair:  Seong Ho Kong (Kyungpook National University, South Korea) 

WEARABLE DISPLACEMENT SENSOR SYSTEM BASED ON ELEVATING TUBE FOR MEASURING  
BREATHING PATTERN ......................................................................................................................................1161
Ryota Ono2, Miyoko Matsushima2, Tsutomu Kawabe2, Mitsuhiro Shikida1 
1Hiroshima City University, Japan; 2Nagoya University, Japan 

WIRELESS PASSIVE HIGH-DOSES RADIATION SENSOR.............................................................................1165
Emilie Debourg1, Ayoub Rifai1, Hervé Aubert1, Patrick Pons1, Izabela Augustyniak4, Pawel Knapkiewicz4, Jan 
Dziuban4, Michal Matusiak2, Michal Olszacki2, D. Lavielle3, C. Chatry3 
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STEERING WHEEL PHOTONIC CRYSTAL FIBER FOR HUMAN IGG DETECTION ......................................1403 
Jad Rabah, Alpha Mansaray, Rosalind Wynne, Metin Duran 
Villanova University, United States 
 

16:30 - 18:00 
B4L-C: TRACE DETECTION IN SECURITY AND MEDICAL APPLICATIONS 
Auditorium 3A 
Session Chair: Eduard Llobet (Universitat Rovira i Virgili, Spain) 

16:30
EXPLOSIVES DETECTION BY ARRAY OF SI μ-CANTILEVERS COATED WITH TITANOSILICATE TYPE 
NANOPOROUS MATERIALS .............................................................................................................................1407 
Maria Pilar Pina, Fernando Almazán, Adela Eguizábal, Ismael Pellejero, Miguel Urbiztondo, Javier Sesé, Jesús 
Santamaría, Daniel García-Romeo, Belen Calvo, Nicolás Medrano 
Universidad de Zaragoza, Spain 
 
16:45
MOX/SAW E-NOSE FOR THE IDENTIFICATION OF NERVE AGENT SIMULANT IN THE  
PRESENCE OF DIESEL ...................................................................................................................................... N/A 
Harpreet Singh, V. Bhasker Raj, Jitender Kumar, Upendra Mittal, Meena Mishra, Archibald Theodore Nimal, Manoj 
Umesh Sharma, Vinay Gupta 
University of Delhi, India 
 
17:00
CONJUGATED POLYMER-BASED EXPLOSIVES SENSOR: PROGRESSES IN THE DESIGN OF  
A HANDHELD DEVICE........................................................................................................................................1415 
Tiago Neves, Lino Marques, Liliana Martelo, Hugh Burrows 
University of Coimbra, Portugal 
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17:15
PORTABLE LOCK-IN AMPLIFIER FOR MICROCANTILEVER BASED SENSOR ARRAY. APPLICATION  
TO EXPLOSIVES DETECTION USING CO-BEA TYPE ZEOLITES AS SENSING MATERIALS .....................1419 
Daniel García-Romeo, Belén Calvo, Nicolás Medrano, María Pilar Pina, Fernando Almazán, Ismael Pellejero, Miguel 
Urbiztondo, Javier Sesé, Jesús Santamaría 
Universidad de Zaragoza, Spain 
 
17:30
STABLE AND REUSABLE ELECTROCHEMICAL SENSOR FOR CONTINUOUS MONITORING  
OF PHOSPHATE IN WATER  .............................................................................................................................1423 
Leo Huan-Hsuan Hsu, Ravi Selvaganapathy 
McMaster University, Canada 

17:45
MONITORING OF DISEASE-RELATED VOLATILE ORGANIC COMPOUNDS IN  
SIMULATED ROOM AIR  ....................................................................................................................................1427 
Toshio Itoh2, Takafumi Akamatsu2, Noriya Izu2, Woosuck Shin2, Hyung-Gi Byun1 
1Kangwon National University, South Korea; 2National Institute of Advanced Industrial  
Science and Technology, Japan 

16:30 - 18:00 
B4L-D: SAFETY AND SECURITY APPLICATIONS I 
Auditorium 3B 
Session Chairs: Omer Oralkan (North Carolina State University, USA), Giuseppe Barillaro (University of Pisa, 
Italy) 

16:30
GAS-DRONE: PORTABLE GAS SENSING SYSTEM ON UAVS FOR GAS  
LEAKAGE LOCALIZATION ................................................................................................................................1431 
Maurizio Rossi2, Davide Brunelli2, Andrea Adami1, Leandro Lorenzelli1, Fabio Menna1, Fabio Remondino1 
1Fondazione Bruno Kessler, Italy; 2Università degli Studi di Trento, Italy 
 
16:45
ARTIFICIAL OLFACTION TOOL AND TECHNIQUES FOR SAFETY CONTROLS IN AEROSPACE  
ASSEMBLY AND MAINTENANCE .....................................................................................................................1435 
Saverio De Vito, Maria Salvato, Ettore Massera, Antonio Buonanno, Mara Miglietta, Grazia Fattoruso,  
Girolamo Di Francia 
Italian National Agency for New Technologies, Energy and Sustainable Economic Development, Italy 

17:00
A CMOS DIGITIZED SALINITY TRANSDUCER WITH CALIBRATION CIRCUITS FOR MONITORING  
SALINITY OF OCEAN ENVIRONMENT AND AQUACULTURE ........................................................................1439 
Cheng-Ta Chiang, Che-Wei Chang 
National Chiayi University, Taiwan 
 
17:15
APPLICATION OF MEMS TO MONITORING SYSTEM FOR NATURAL DISASTER REDUCTION ................1443 
Nao Minakata2, Satoshi Nishiyama3, Takao Yano2, Meiji Ryu1 
1Earthtech Toyo Co.,Ltd, Japan; 2Kyoto University, Japan; 3Okayama University, Japan 
 
17:30
MARINE MONITORING USING OPTICAL FIBER-BASED SENSING SYSTEM ............................................... N/A 
Giuseppe Griffo, Aimé Lay-Ekuakille, Patrizia Vergallo, Luigi Piper, Fabrizio Spano, Alessandro Massaro,  
Giuseppe Gigli 
Università del Salento, Italy 



li

17:45
SMART METER LED PROBE FOR REAL-TIME APPLIANCE LOAD MONITORING ......................................1451 
Paolo Barsocchi1, Erina Ferro1, Filippo Palumbo2, Francesco Potortì1 
1Consiglio Nazionale delle Ricerche, Italy; 2Università degli Studi di Pisa / Consiglio Nazionale delle Ricerche, Italy 

16:30 - 18:00 
B4L-E: MONOLITHIC AND CMOS SENSORS 
Rooms 1 & 2 
Session Chairs: Siavash Pourkamali (University of Texas at Dallas, USA), Ajit Sharma (Texas Instruments, 
USA) 

16:30
A BRIDGE-TYPE RESISTIVE TEMPERATURE SENSOR IN CMOS TECHNOLOGY WITH  
LOW STRESS SENSITIVITY...............................................................................................................................1455 
Samuel Huber2, Arnaud Laville2, Christian Schott2, Oliver Paul1 
1Albert-Ludwigs-Universität Freiburg, Germany; 2Melexis Technologies SA, Switzerland 
 
16:45
A CMOS INTERDIGITAL CAPACITIVE HUMIDITY SENSOR ENHANCED BY  
A MULTI-LAYERED STRUCTURE .....................................................................................................................1459 
Jian-Qiu Huang, Wen-Hao Chen, Dong-Ping Zhu, Lei Han 
Southeast University, China 
 
17:00
AN INLINE INSERTION MICROWAVE MEMS POWER SENSOR BASED ON GAAS MMIC  
TECHNOLOGY WITH ULTRA REFLECTION LOSSES .....................................................................................1463 
Zhiqiang Zhang, Xiaoping Liao 
Southeast University, China 

17:15
A 0.18-μM CMOS CURRENT-MODE HALL MAGNETIC SENSOR WITH VERY LOW BIAS CURRENT  
AND HIGH SENSITIVE FRONT-END ..................................................................................................................1467 
Hadi Heidari, Edoardo Bonizzoni, Umberto Gatti, Franco Maloberti 
Università degli Studi di Pavia, Italy 

17:30
CMOS IMPLEMENTATION OF A 3-AXIS THERMAL CONVECTIVE ACCELEROMETER ..............................1471 
Frederick Mailly, Huy Binh Nguyen, Laurent Latorre, Pascal Nouet 
Laboratoire d'Informatique, de Robotique et de Microélectronique de Montpellier, France 

17:45
A TUNGSTEN BASED SOI CMOS MEMS WALL SHEAR STRESS SENSOR .................................................1475 
Ibraheem Haneef1, Muhammad Umer1, Mohtashim Mansoor1, Suhail Akhtar1, Muhammad Aftab Rafiq3, Syed Zeeshan 
Ali2, Florin Udrea4 
1Air University, Pakistan; 2Cambridge CMOS Sensors Ltd, United Kingdom; 3Pakistan Institute of Engineering and 
Applied Sciences, Pakistan; 4University of Cambridge, United Kingdom 
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16:30 - 17:45 
B4L-F: PHOTONIC AND ACOUSTIC BIOSENSORS 
Rooms 3 & 4 
Session Chair: Stefan Rupitsch (Erlangen University, Germany) 

16:30
ENHANCED FLUORESCENCE THROUGH THE INCORPORATION OF NANOCONES/GAPS  
INTO A PLASMONIC GRATINGS SENSOR PLATFORM .................................................................................1479 
Aaron Wood, Sheila Grant, Sagnik Basuray, Avinash Pathak, Sangho Bok, Cherian Mathai, Keshab Gangopadhyay, 
Shubhra Gangopadhyay 
University of Missouri, USA 
 
16:45
BIOMARKER QUANTIFICATION AT CLINICALLY RELEVANT CONCENTRATIONS USING METAL  
ENHANCED FLUORESCENCE COMBINED WITH SURFACE ACOUSTIC WAVES .......................................1483 
Samuel Morrill, Venkat Bhethanabotla, Mandek Richardson 
University of South Florida, USA 

17:00
SEPARATION AND SENSING OF WHOLE CELLS USING METAMATERIAL MESH SENSOR WITH  
PERIODIC MICROSTRUCTURES .......................................................................................................................1487 
Makoto Hasegawa3, Kosuke Mori3, Yasuyo Inagaki3, Koki Yamamoto3, Nobuaki Shirai4, Yuichi Ogawa1,  
Seiji Kamba2, Takashi Kondo2 
1Kyoto University, Japan; 2Murata Manufacturing Company, Japan; 3Nagahama Institute of Bio-Science  
and Technology, Japan; 4Northeastern Industrial Research Center of Shiga Prefecture, Japan 
 
17:15
RESPONSE ANALYSIS OF ODOR SENSOR BASED UPON INSECT OLFACTORY RECEPTORS  
USING IMAGE PROCESSING METHOD ............................................................................................................1491 
Takamichi Nakamoto1, Miki Kakizaki1, Yoshinori Suzuki1, Hidefumi Mitsuno2, Ryohei Kanzaki2 
1Tokyo Institute of Technology, Japan; 2University of Tokyo, Japan 
 
17:30
THIN-FILM AMORPHOUS SILICON PHOTODIODES WITH INTEGRATED FLUORESCENT FILTERS FOR 
MONITORING LIVE-CELL GPROTEIN COUPLED RECEPTORS (GPCR) .......................................................1495 
Sofia Martins2, João Mateus1, Virginia Chu1, Miguel Prazeres2, João Pedro Conde3 
1INESC Microsistemas e Nanotecnologias, Portugal; 2Instituto Superior Técnico, Portugal; 3Universidade de Lisboa, 
Portugal 
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WEDNESDAY, NOVEMBER 5TH

9:00 - 9:50 
KEYNOTE – JUN OHTA 
Auditorium 1 
Session Chair: Ignacio R. Matías (Public University of Navarra, Spain) 

9:00 
COMMUNICATION WITH CELLS BY ELECTRICITY AND LIGHT – IMPLANTABLE  
MICROELECTRONICS DEVICES 
Jun Ohta 
Nara Institue of Science and Technology, Japan 

10:00 - 11:30 
C1L-A: SPECIAL SESSION: BATTERY-LESS RF-ENABLED SENSORS FOR WIRELESS SENSOR NETWORKS 
Auditorium 1 
Session Chair: Roc Berenguer (CEIT and Tecnun, University of Navarra,Spain) 

10:00
INVITED TALK: BATTERY-FREE WIRELESS SENSORS FOR INDUSTRIAL APPLICATIONS BASED ON UHF  
RFID TECHNOLOGY  ..........................................................................................................................................1499 
Ibon Zalbide1, Eduardo D'Entremont1, Ainara Jiménez1, Héctor Solar2, Andoni Beriain2, Roc Berenguer2 
1Farsens SL, Spain; 2Universidad Pública de Navarra, Spain 
 
10:30
SENSING OF THERMAL THRESHOLDS USING UWB RFID PASSIVE TAGS................................................1503 
Angel Ramos, Antonio Lazaro, Ramon Villarino, David Girbau 
Universitat Rovira i Virgili, Spain 

10:45
AN RFID-ENABLED INKJET-PRINTED SOIL MOISTURE SENSOR ON PAPER FOR "SMART"  
AGRICULTURAL APPLICATIONS .....................................................................................................................1507 
Sangkil Kim3, Taoran Le3, Manos Tentzeris3, Amal Harrabi2, Ana Collado1, Apostolos Georgiadis1 
1Centre Tecnologic de Telecomunicacions de Catalunya, Spain; 2Faculty of Mathematical, Physical and Natural 
Sciences of Tunis, Tunisia; 3Georgia Institute of Technology, USA 
 
11:00
PASSIVE SENSORS FOR FOOD QUALITY MONITORING AND COUNTERFEITING....................................1511 
Ricardo Goncalves2, Jimmy Hester1, Nuno Carvalho2, Pedro Pinho2, Manos Tentzeris1 
1Georgia Institute of Technology, USA; 2Instituto de Telecomunicacoes, Portugal 

11:15
MULTI-BAND SIMULTANEOUS INDUCTIVE WIRELESS POWER AND DATA TRANSMISSION .................1515 
Tobias Dräger, Iker Mayordomo, Jochen Schuster 
Fraunhofer-Gesellschaft zur Förderung der angewandten Forschung, Germany 



liv

10:00 - 11:30 
C1L-B: OPTICAL FIBER SENSORS II 
Auditorium 2 
Session Chairs: Marco Petrovich (University of Southampton, England), Carlos Ruiz Zamarreño (Public 
University of Navarra, Spain) 

10:00
FIBER OPTIC TEMPERATURE SENSOR BASED ON IMAGE PROCESSING OF INTERMODAL  
INTERFERENCE PATTERN ................................................................................................................................1519 
Frederic Musin, Patrice Mégret, Marc Wuilpart 
Université de Mons, Belgium 
 
10:15
TORSION SENSOR WITH AN YB-DOPED PHOTONIC CRYSTAL FIBER BASED ON  
A MACH-ZEHNDER INTERFEROMETER ..........................................................................................................1523 
Juan Sierra-Hernandez2, Julián Estudillo-Ayala2, Daniel Jauregui-Vazquez2, Roberto Rojas-Laguna2, Roberto Robledo-
Fava1, Arturo Castillo-Guzman1, Romeo Selvas-Aguilar1, Everardo Vargas-Rodriguez2, Eloisa Gallegos-Arellano2 
1Universidad Autónoma de Nuevo León, Mexico; 2Universidad de Guanajuato, Mexico 
 
10:30
SIMPLE AND ADJUSTABLE FABRICATION PROCESS FOR GRADED-INDEX POLYMER OPTICAL
FIBERS WITH TAILORED PROPERTIES FOR SENSING.................................................................................1527 
Christian-Alexander Bunge1, Markus Beckers2, Thomas Gries2 
1Hochschule für Telekommunikation Leipzig, Germany; 2Rheinisch-Westfälische Technische Hochschule Aachen, 
Germany 
 
10:45
NEW TOPOLOGIES FOR FIBER LASER NON-CONTACT VIBROMETERS ...................................................1531 
David A. Jackson2, Julio E. Posada-Roman1, Jose A. Garcia-Souto1 
1Universidad Carlos III de Madrid, Spain; 2University of Kent, United Kingdom 
 
11:00
FIBER BRAGG GRATINGS FOR DISTRIBUTED CRYOGENIC TEMPERATURE MEASUREMENT IN  
A TUBE IN TUBE HELICALLY COILED HEAT EXCHANGER ..........................................................................1535 
Viswanath Kumar Bharathwaj2, Akshit Markan1, Milind Atrey1, Holger Neumann2, Rajinikumar Ramalingam2 
1Indian Institute of Technology Bombay, India; 2Karlsruher Institut für Technologie, Germany 

11:15
AUTOMATIC STRAIN DETECTION IN A BRILLOUIN OPTICAL TIME DOMAIN SENSOR USING  
PRINCIPAL COMPONENT ANALYSIS AND ARTIFICIAL NEURAL NETWORKS ..........................................1539 
Ruben Ruiz Lombera, Jesus Mirapeix Serrano, José Miguel López-Higuera 
Universidad de Cantabria, Spain 
 

10:00 - 11:30 
C1L-C: DEVICES AND SIGNALS
Auditorium 3A 
Session Chair:  José L. Sanchez de Rojas (Universidad Castilla-La Mancha, Spain) 

10:00
DIELECTRIC AND INDUCTIVE SENSING USING FRINGING ELECTROMAGNETIC FIELDS FROM 
TEMPERATURE-STABILIZED LC OSCILLATORS ...........................................................................................1543 
Nathaniel Gaskin, Richard Brown 
University of Utah, USA 
 



lv

10:15
INSTRUMENTATION TO INVESTIGATE THE MAGNETORECEPTION OF HOMING PIGEONS BY  
USING APPLIED MAGNETIC FIELDS................................................................................................................1547 
Noor Aldoumani, Tomasz Kutrowski, John Barnes, Turgut Meydan, Jonathan Erichsen 
Cardiff University, United Kingdom
 
10:30
REMOLDABLE INDUCTORS BASED ON SELF-HEATING FUSIBLE ALLOYS..............................................1551 
Nathan Lazarus, Sarah Bedair, Chris Meyer 
U.S. Army Research Laboratory, USA 
 
10:45
ATTOFARAD-LEVEL CAPACITANCE VARIATION DETECTOR USES RF-SENSOR WITH 98/100 MHZ 
OSCILLATOR/LOCAL SUPERHETERODYNE SCHEME FOR WIRELESS PEST SENSOR ..........................1555 
Hisashi Nishikawa, Takaki Matsumoto, Ami Tanaka, Takakuni Douseki 
Ritsumeikan University, Japan 

11:00
A CROSSTALK ERROR CORRECTION ALGORITHM FOR CAPACITIVE SENSOR PANELS ......................1559 
Ramon Tortosa2, Javier Calpe-Maravilla2, John Cleary1 
1Analog Devices, Ireland; 2Analog Devices Inc., Spain 

11:15
FIBER-REINFORCED COMPOSITE STRUCTURES WITH EMBEDDED PIEZOELECTRIC SENSORS .........1563 
Robert Schulze3, Petra Streit2, Thomas Fischer2, Alexander Tsapkolenko2, Michael Heinrich2, Martynas Sborikas1, 
Lothar Kroll2, Thomas Gessner3, Michael Wegener1 
1Fraunhofer-Gesellschaft zur Förderung der angewandten Forschung, Germany; 2Technische Universität Chemnitz, 
Germany; 3Technische Universität Chemnitz and Fraunhofer Institute for Electronic Nano Systems, Germany 
 

10:00 - 11:30 
C1L-D: SENSING PLATFORMS 
Auditorium 3B 
Session Chairs: Vittorio Ferrari (University of Brescia, Italy),  Troy Nagle (North Carolina State University, USA) 

10:00
DESIGN OF A QUASI-CHIPLESS HARMONIC RADAR SENSOR FOR AMBIENT  
TEMPERATURE SENSING ................................................................................................................................. 1567 
Bernd Kubina, Jordi Romeu, Christian Mandel, Martin Schüßler, Rolf Jakoby 
Technische Universität Darmstadt, Germany 
 
10:15
ENERGY AUTONOMOUS WIRELESS FILLING DETECTOR ...........................................................................1571 
Risang Yudanto1, Riccardo Carta1, Frederik Petre1, Victor Van Acht2, Marc Tutelaers2, Sebren Schaafsma2, Koen 
Maertens3 
1Flanders' Mechatronics Technology Centre, Belgium; 2Holst Centre/IMEC, Netherlands; 3PicoCal Inc., Belgium 

10:30
SELF-POWERED HEAT-SINK SOC AS TEMPERATURE SENSORS WITH WIRELESS INTERFACE:  
DESIGN AND VALIDATION ................................................................................................................................1575
Luca Rizzon, Maurizio Rossi, Roberto Passerone, Davide Brunelli 
Università degli Studi di Trento, Italy 
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10:45
CMOS-INTEGRATED PHOTODETECTORS FOR NEUROMORPHIC AND SMART IMAGING  
APPLICATIONS: A LOW-COST DESIGN AND MEASUREMENT METHOD ....................................................1579 
Nikola Katic, Alexandre Schmid, Yusuf Leblebici 
École Polytechnique Fédérale de Lausanne, Switzerland 
 
11:00
A WIRELESS SENSOR NODE POWERED BY NONLINEAR ENERGY HARVESTER....................................1583 
Bruno Andò2, Salvatore Baglio2, Vincenzo Marletta2, Adi Ratan Bulsara1 
1U.S. Navy Space and Naval Warfare Systems, USA; 2Università degli Studi di Catania, Italy 
 
11:15
LOW FREQUENCY RADIO SIGNAL POLARISATION SENSOR WITH APPLICATIONS IN  
ATTITUDE ESTIMATION .....................................................................................................................................1587 
Sean Maguire, Paul Robertson 
University of Cambridge, United Kingdom 
 

10:00 - 11:30 
C1L-E: POSITIONING AND INERTIAL SENSORS 
Rooms 1 & 2 
Session Chair: Eugene Hwang (Analog Devices, Inc., USA) 

10:00
A 1MG-TO-20G INTEGRATED MEMS INERTIAL SENSOR ..............................................................................1591 
Daisuke Yamane2, Toshifumi Konishi1, Takaaki Matsushima1, Hiroshi Toshiyoshi3, Kazuya Masu2,  
Katsuyuki Machida1 
1NTT Advanced Technology Corporation, Japan; 2Tokyo Institute of Technology, Japan;  
3University of Tokyo, Japan 
 
10:15
DEVELOPMENT OF A MEMS ROTATION SENSOR FOR OILFIELD APPLICATIONS ..................................1595 
Maxime Projetti3, Olivier Vancauwenberghe3, Hans Paulson3, Nicolas Goujon3, Frederic Marty2, Denis Aubry1 
1Ecole Centrale Paris, France; 2ESIEE, France; 3Schlumberger Limited, Norway 
 
10:30
A SELF-LEVELLING NANO-G SILICON SEISMOMETER ................................................................................1599 
William Pike1, Aifric Delahunty1, Anisha Mukherjee1, Guangbin Dou1, Huafeng Liu1, Simon Calcutt3, Ian Standley2 
1Imperial College London, United Kingdom; 2Kinemetrics Inc., USA; 3University of Oxford, United Kingdom 

10:45
TWO-DEGREE OF FREEDOM CAPACITIVE MEMS VELOCITY SENSOR WITH TWO COUPLED  
ELECTRICALLY ISOLATED MASS-SPRING-DAMPER SYSTEMS ................................................................. 1603 
Ali Alshehri3, Bader Almutairi3, Paolo Gardonio1, Michael Kraft2 
1Università degli Studi di Udine, Italy; 2Universität Duisburg-Essen, Germany; 3University of Southampton, United 
Kingdom 

11:00
A NOVEL AND COMPATIBLE SENSING COIL FOR A CAPSULE IN WIRELESS CAPSULE  
ENDOSCOPY FOR REAL TIME LOCALIZATION ..............................................................................................1607 
Mohd Noor Islam, Andrew Fleming 
University of Newcastle, Australia 
 



lvii

11:15
DESIGN, FABRICATION AND CHARACTERIZATION OF A MICRO-MACHINED GRAVITY  
GRADIOMETER SUSPENSION ..........................................................................................................................1611 
Huafeng Liu, William Pike, Guangbin Dou 
Imperial College London, United Kingdom 

10:00 - 11:15 
C1L-F: MECHANICAL BIOSENSORS 
Rooms 3 & 4 
Session Chairs: Omer Oralkan (North Carolina State University, USA),  Carlos Calaza (IMB-CNM (CSIC), Spain) 

10:00
A NOVEL SELF-SUPPORTED PRINTED FLEXIBLE STRAIN SENSOR FOR MONITORING BODY  
MOVEMENT AND TEMPERATURE ....................................................................................................................1615 
Ali Eshkeiti, Michael Joyce, Binu Baby Narakathu, Sepehr Emamian, Sai Guruva Reddy Avathu, Margaret Joyce, 
Massood Zandi Atashbar 
Western Michigan University, USA 
 
10:15
A MICROPLATFORM FOR MEASUREMENT OF CELL MECHANICAL PROPERTIES ..................................1619 
Hao Tang, Zheyao Wang, Shouhong Jin, Qiong Wu 
Tsinghua University, China 
 
10:30
MEASUREMENT OF SUB-BANDAGE PRESSURE DURING VENOUS COMPRESSION THERAPY USING 
FLEXIBLE FORCE SENSORS ............................................................................................................................1623 
Michael Burke, Bruce Murphy, Dermot Geraghty 
Trinity College Dublin, Ireland 

10:45
INVESTIGATION ON NANOSTRUCTURED BIOSENSOR FOR BIOTIN DETECTION....................................1627 
Davide Polese1, Annalisa Convertino1, Luca Maiolo1, Andrea Ferrone1, Luca Pazzini1, Marco Marrani1, Francesco 
Maita1, Alessandro Pecora1, Guglielmo Fortunato1, Giorgia Fiaschi2 
1Consiglio Nazionale delle Ricerche, Italy; 2Università degli Studi Roma Tre, Italy 
 
11:00
WRIST ANGLE MEASUREMENTS USING SOFT SENSORS ...........................................................................1631 
Daniel Vogt, Robert Wood 
Harvard University, USA 

12:00 - 13:45 
C2L-A: SPECIAL SESSION: ANALYTICAL & SEMI-NUMERICAL SENSOR MODELING 
Auditorium 1 
Session Chairs: Roman Beigelbeck (Danube University Krems, Austria), Bernhard Jakoby (Johannes Kepler 
University Linz, Austria) 

12:00
INVITED TALK: FLUID-STRUCTURE INTERACTIONS OF MECHANICAL SENSORS AT  
NANOMETER SCALES  ......................................................................................................................................1635 
John Sader 
University of Melbourne, Australia 
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12:30
REAL-TIME COMPOSITION DETERMINATION OF GAS MIXTURES ..............................................................1640 
Joost Lötters3, Egbert van der Wouden1, Jarno Groenesteijn2, Wouter Sparreboom1, Theo Lammerink2, Remco 
Wiegerink2 
1Bronkhorst High-Tech BV, Netherlands; 2Universiteit Twente, Netherlands; 3Universiteit Twente & Bronkhorst High-
Tech BV, Netherlands 
 
12:45
DETERMINATION OF THERMAL PROPERTIES OF GASES UNDER FLOW CONDITIONS ..........................1644 
Diego Reyes-Romero, Ali Cubukcu, Gerald Urban 
Albert-Ludwigs-Universität Freiburg, Germany 
 
13:00
DEVELOPMENT OF ANALYTICAL MODELS OF T- AND USHAPED CANTILEVER-BASED MEMS  
DEVICES FOR SENSING AND ENERGY HARVESTING APPLICATIONS ......................................................1648 
Stephen Heinrich1, Mohand Tayeb Boudjiet2, Damien Thuau2, Philippe Poulin2, Cedric Ayéla2, Isabelle Dufour2  
1Marquette University, USA; 2Université Bordeaux 1, France 

13:15
MODELING PERTURBATIONS INDUCED IN PLATE RESONATOR CHARACTERISTICS DUE  
TO FLEXURAL BENDING ...................................................................................................................................1652 
Gokhan Hatipoglu, Srinivas Tadigadapa 
Pennsylvania State University, USA 

13:30
EFFICIENT NUMERICAL SIMULATION OF TRANSDUCER OUTPUTS FOR  
ACOUSTIC MICROSCOPES ...............................................................................................................................1656 
Stefan Rupitsch, Michael Nierla 
Friedrich-Alexander-Universität Erlangen-Nürnberg, Germany 

12:00 - 13:30 
C2L-B: PHOTODETECTORS I 
Auditorium 2 
Session Chairs: Nicola Massari (Fondazione Bruno Kessler, Italy), Rihito Kuroda (Tohoku University, Japan) 

12:00
BACKSIDE ILLUMINATED CMOS IMAGE SENSORS FOR EXTREME  
ULTRAVIOLET APPLICATIONS .........................................................................................................................1660 
Padmakumar R. Rao2, Christian Laubis1, Stoyan Nihtianov2 
1Physikalisch-Technische Bundesanstalt, Germany; 2Technische Universiteit Delft, Netherlands 
 
12:15
HIGH QUANTUM EFFICIENCY 200-1000 NM SPECTRAL RESPONSE PHOTODIODES WITH ON-CHIP  
MULTIPLE HIGH TRANSMITTANCE OPTICAL LAYERS .................................................................................1664 
Yasumasa Koda, Rihito Kuroda, Shigetoshi Sugawa 
Tohoku University, Japan 
 
12:30
OPTIMIZATION OF PERIMETER GATED SPADS IN A STANDARD CMOS PROCESS ................................1668 
Mohammad Habib, Farhan Quaiyum, Syed Islam, Nicole McFarlane  
University of Tennessee, Knoxville, USA 
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12:45
STACKED ORGANIC PHOTOCONDUCTIVE FILMS AND THIN-FILM TRANSISTOR CIRCUITS  
SEPARATED BY THIN SILICON NITRIDE FOR A COLOR IMAGE SENSOR .................................................1672 
Hokuto Seo2, Toshikatsu Sakai2, Hiroshi Ohtake2, Mamoru Furuta1 
1Kochi University of Technology, Japan; 2Nippon Hoso Kyokai, Japan 
 
13:00
QUALITY MONITORING OF DIESEL EXHAUST FLUID IN VEHICLES USING DIFFRACTIVE  
INTERFERENCE SENSORS ...............................................................................................................................1676 
Nityanand Kumawat, Parama Pal, Manoj Varma 
Indian Institute of Science, India 

13:15
INTERFEROMETIC PARTICLE IMAGING SYSTEM FOR INDUSTRIAL AND NAVAL APPLICATIONS ........1679 
Eric Ebert, Willfried Kröger, Kay Domke, Nils Damaschke 
Universität Rostock, Germany 
 

12:00 - 13:30 
C2L-C: MATERIALS AND PROCESSES  
Auditorium 3A 
Session Chair:  Michele Penza (ENEA, Italy) 

12:00
PHOSPHATE SENSORS BASED ON NANOFIBROUS CO ELECTRODES .................................................... N/A 
Xiaochen Wang, Xiangmeng Ma, Woo Hyoung Lee, Hyoung Jin Cho 
University of Central Florida, USA 
 
12:15
INTERLACING METHOD FOR MICRO-PATTERNING SILVER VIA INKJET PRINTING ................................. 1687 
Guijun Li, Robert Roberts, Norman C. Tien 
University of Hong Kong, Hong Kong

12:30
INTEGRATION OF PDMS MICROFILTERS AND MICROMIXERS BONDED ONTO  
APTES-FUNCTIONALIZED POLYMERIC FILMS FOR SIZE SORTING AND  
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EXPERIMENTAL VERIFICATION OF A BRIDGE-SHAPED, NON-LINEAR VIBRATION  
ENERGY HARVESTERS  ....................................................................................................................................2175
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MARKER DETECTION ........................................................................................................................................2255 
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