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Monday, March 13

10:40 - 12:00

Non-destructive and Remote Sensing
Room: 127 (Student Center)

Chairs: Peter Lindahl (MIT, USA)
Sangho Shin (Rowan University, USA)

Nonintrusive Monitoring for Shipboard Fault Detection ... s 1
Joshua Nation (Massachusetts Institute of Technology, USA)
Andre Aboulian (Massachusetts Institute of Technology, USA)
Daisy Green (Massachusetts Institute of Technology, USA)
Peter Lindahl (Massachusetts Institute of Technology, USA)
John Donnal (Massachusetts Institute of Technology, USA)
Steven Leeb (Massachusetts Institute of Technology, USA)
Greg Bredariol (MIT / US Coast Guard, USA)
Kevin Stevens (MIT / US Coast Guard, USA)

“Stethoscopes” for Nonintrusive MONItOriNg ........ceceeeeemueumemmmmmmmnnnnsssssssssssssssrnssnsnsssnsmssssssssssssssssssssssssnnns 6
John Donnal (Massachusetts Institute of Technology, USA)
Christopher Schantz (Massachusetts Institute of Technology, USA)
Jinyeong Moon (Massachusetts Institute of Technology, USA)
Peter Lindahl (Massachusetts Institute of Technology, USA)
Steven Leeb (Massachusetts Institute of Technology, USA)

Collusion Attacks in Internet of Things: Detection and Mitigation using a Fog Based Model....................... 12
Qussai Yaseen (Jordan University of Science and Technology, Jordan)
Yaser Jararweh (Jordan University of Science and Technology, Jordan)
Mahmoud Al-Ayyoub (Jordan University of Science and Technology, Jordan)
Monther Aldwairi (Zayed University & Jordan University of Science and Technology, United Arab Emirates
(UAE))

Noise Robust Hammering Echo Analysis for Concrete Structure Assessment under Mismatch
Conditions: A Sparse Coding APProach...........eeeeeeeeececiieeeenenennnsssssssssssssssssssssssssssssssssssssasssssnnnsnsnsnsnsnsnsnsnns 17
Jiaxing Ye (National Institute of Advanced Industrial Science and Technology, Japan)
Takumi Kobayashi (National Institute of Advanced Industrial Science and Technology, Japan)
Masaya Iwata (National Institute of Advanced Industrial Science and Technology, Japan)
Masahiro Murakawa (National Institute for Advanced Industrial Science and Technology, Japan)

10:40 - 12:00

MEMS and Nano-Sensors

Room: 221 (Student Center)

Chairs: Carlo Trigona (University of Catania, Italy)
Bruno Ando (University of Catania, Italy)

Wafer-level Packaged Flexible and Bendable MEMS Accelerometer for Robotics and Prosthetics............. 23
Md Sohel Mahmood (University of Texas at Arlington, USA)
Zeynep Celik-Butler (University of Texas at Arlington, USA)
Donald P. Butler (University of Texas at Arlington, USA)

XV



Development of a Novel Carbon Nanotube based Printed and Flexible Pressure Sensor.........cccccceeveveneees 28
Dinesh Maddipatla (Western Michigan University, USA)
Binu Narakathu (Western Michigan University, USA)
Mohammed M. Ali (Western Michigan University, USA)
Amer Chlaihawi (Western Michigan University, USA)
Massood Atashbar (Western Michigan University, USA)

Pd/SWCNTs based sensor for detection of hydrogen stable iSOtOPes .......ccceecccccimmerriir e e e 32
Eusebiu llarian lonete (National R&D Institute for Cryogenics and Isotopic Technologies, Romania)
Stefan-lonut Spiridon (National R&D Institute for Cryogenics and Isotopic Technologies, Romania)
Bogdan Monea (National R&D Institute for Cryogenics and Isotopic Technologies, Romania)

Daniela Ebrasu-lon (National R&D Institute for Cryogenics and Isotopic Technologies, Romania)
George Stoian (National Institute of Research and Development for Technical Physics, Romania)
Ashok Vaseashta (International Clean Water Institute, USA)

13:40 - 15:00

Special Session #3: Self-Powered Sensors: Novel Methodologies and Nonlinear Effects in Energy Harvesters
from ambient power sources

Room: 127 (Student Center)

Chairs: Carlo Trigona (University of Catania, Italy)

Bruno Ando (University of Catania, Italy)

A PZT-based energy sensor able to store energy and transmit data ...........cccocemriiiiciiicc e 38
Angela Beninato (University of Catania, Italy)
Carlo Trigona (University of Catania, Italy)
Bruno Ando (University of Catania, Italy)
Salvatore Baglio (University of Catania, Italy)

Self-Generating SC-Conditioning Circuit for AUtONOMOUS SENSOIS ......ceeeuemmmmmmmmmmnmnnnnnnnnssssssssssssssssssns 43
Carlo Trigona (University of Catania, Italy)
Bruno Ando (University of Catania, Italy)
Salvatore Baglio (University of Catania, Italy)

Preliminary investigation of a mixed inductive-piezoelectric energy harvester from human walking ......... 48
Bruno Ando (University of Catania, ltaly)
Salvatore Baglio (University of Catania, Italy)
Vincenzo Marletta (University of Catania, Italy)
Antonio Pistorio (University of Catania, Italy)
Adi R. Bulsara (Space and Naval Warfare Center Pacific, USA)

An Environmentally Powered Wireless Sensor Node for High Precision Temperature Measurements ....... 53
Achim Berger (Linz Center of Mechatronics GmbH, Austria)
Thomas Hélzl (Linz Center of Mechatronics GmbH, Austria)
Leander B Hérmann (Linz Center of Mechatronics GmbH, Austria)
Hans-Peter Bernhard (Johannes Kepler University Linz, Austria)
Andreas Springer (Johannes Kepler University Linz, Austria)
Peter Priller (AVL List GmbH, Austria)

XVi



13:40 - 15:00

Special Session #8: Magnetic sensors and their applications (Part 1)
Room: 221 (Student Center)

Chairs: Snorri Ingvarsson (Science Institute, University of Iceland, Iceland)
Igor Savukov (Los Alamos National Laboratory, USA)

Optimization of a Magnetic Transmitter for Magnetic Induction Communication.......c.cccccccceevecrccccccicccccnnnnnnn, 59
Rotem Goren (Ben-Gurion University of the Negev, Israel)
Asaf Grosz (Ben-Gurion University of the Negev, Israel)
Shai Amrusi (Ben-Gurion University of the Negev, Israel)
Dov Wulich (Ben-Gurion University of the Negev, Israel)

Microneedles with integrated magnetoresistive sensors: a precision tool in biomedical
L1 T3 T =T 0 = o T S 64
Joéo Valadeiro (INESC-Microsystems and Nanotechnologies (INESC-MN), Lisbon, Portugal)
Matrilia Silva (INESC-Microsystems and Nanotechnologies (INESC-MN), Lisbon, Portugal)
Susana Cardoso (INESC-Microsystems and Nanotechnologies (INESC-MN), Lisbon, Portugal)
Marco Martins (International Iberian Nanotechnology Laboratory, Portugal)
Joéo Gaspar (International Iberian Nanotechnology Laboratory, Portugal)
Paulo Freitas (International Iberian Nanotechnology Laboratory, Portugal)
Ana Sebastigo (Instituto de Medicina Molecular (IMM), Lisbon, Portugal)

Experimental Demonstration of Non-Destructive Detection of IGBT Fault Positions by Magnetic

S T=Y 3 =T o) O 70
Nguyen Ngoc Mai-Khanh (The University of Tokyo & VLSI Design and Education Center (VDEC), Japan)
Shigeru Nakajima (Device Analysis, Chigasaki, Japan)
Tetsuya lizuka (University of Tokyo, Japan)
Yoshio Mita (University of Tokyo, Japan)
Kunihiro Asada (University of Tokyo, Japan)

Thickness-dependent Magnetic and Magnetoresistance Properties of Permalloy Prepared by Field
Assisted Tilt SPULEEIING .....ccceiiii e 74
Movaffaq Kateb (Science Institute, University of Iceland, Iceland)
Snorri Ingvarsson (Science Institute, University of Iceland, Iceland)

15:00 - 16:00

Poster Session #1 - Recent Results

Room: Ballroom (Student Center)

Chair: Sangho Shin (Rowan University, USA)

Towards furfural detection in food by SPR sensors on optical fibers and molecularly imprinted
97011771 - N/A
Nunzio Cennamo (University of Campania Luigi Vanvitelli, Italy)
Maria Pesavento (University of Pavia, Italy)
Simone Marchetti (University of Pavia, Italy)
Luigi Zeni (University of Campania Luigi Vanvitelli, Italy)

Red fluorescent optical fibers as light source for surface plasmon resonance sensors in POF .................. N/A
Nunzio Cennamo (University of Campania Luigi Vanvitelli, Italy)
Ramona V. Galatus (Technical University of Cluj-Napoca, Romania)
Emil Voiculescu (Technical University of Cluj-Napoca, Romania)
Luigi Zeni (University of Campania Luigi Vanvitelli, Italy)
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FPGA-based Cluster Platform for Reconfigurable Distributed Embedded Systems .........cccccciiiiiiiiiiiiiiinnnns N/A
Michael Nagler (Technische Universit’at Chemnitz, Germany)
Stephan Blokzyl (Technische Universit'at Chemnitz, Germany)
Wolfram Hardt (Technische Universit“at Chemnitz, Germany)

Internet of Things: Collision Detection using Enhanced Communications with Smart Streets and Smart

2= 112 = N/A
Floyd Day (University of Central Oklahoma, USA)
Alaeddin Abuabed (University of Central Oklahoma, USA)
Nesreen Alsbou (University of Central Oklahoma, USA)

An Automated Dual Disc Electrospun Fiber Collection Method for Sensing Applications.........cccccccceerenne. N/A
Alaeddin Abuabed (University of Central Oklahoma, USA)
Michael Rankin (University of Central Oklahoma, USA)
Morshed Khandaker (University of Central Oklahoma, USA)
Maegen Forrer (University of Central Oklahoma, USA)
Windey Bevel (University of Central Oklahoma, USA)
Bipin Varghese (University of Central Oklahoma, USA)

Capacitive-Based Shear Stress Sensor Using Liquid Crystal for Newtonian Fluids ..........cuuicciicccccccnnne. N/A
Alaeddin Abuabed (University of Central Oklahoma, USA)
Evan Lemley (University of Central Oklahoma, USA)
Michael Jordan (University of Central Oklahoma, USA)

Building MemSat: A CubeSat for Testing Resistive Memory ..o N/A
Nick Felker (Rowan University, USA)
Matthew Brooks (Rowan University, USA)
Nicholas DeCicco (Rowan University, USA)
Daniel Cahall (Rowan University, USA)
Russell Trafford (Rowan University, USA)
Robert Krchnavek (Rowan University, USA)
Sangho Shin (Rowan University, USA)
John Schmalzel (Rowan University, USA)

Smart HVAC Systems using Thermal Volume Management ...........cccocimminnimmrinssmme e s N/A
Adam Fifth (Rowan University & Fifth Laboratories, USA)
Joe Gulotta (Rowan University, USA)
John Schmalzel (Rowan University, USA)

The Intelligent Devices in The Internet of ThINGS .....cccccciiiririrrirrrccrcrrrrrrrrr e N/A
SanjayKumar Patel (Thomson Reuters & Blue Chip Talent, USA)

Estimated Radiation dosage using MemriStOrs .........cccuiiiiiiiiiiiiiiicsss s s s e s s s e e e e s s s s s s snar e e e e nenenenes N/A
Adam Fifth (Rowan University & Fifth Laboratories, USA)
Russell Trafford (Rowan University, USA)
Sangho Shin (Rowan University, USA)
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Investigating Methods of Implementing Smart Parking and Traffic Monitoring into a Rural
L= L5 DT T N

16:00 -

Chris Boyle (Rowan University, USA)
Jake Clemetson (Rowan University, USA)
Jacob Culleny (Rowan University, USA)
James Donovan (Rowan University, USA)
Elijah Neville (Rowan University, USA)
Stephanie Tan (Rowan University, USA)
Raymond Linden (Rowan University, USA)
Jesse Wilburn (Rowan University, USA)
William Huynh (Rowan University, USA)
Matthew Whitley (Rowan University, USA)
Russell Trafford (Rowan University, USA)

17:20

Special Session #4: Sensors for oil and gas applications

Room:

Chairs:

127 (Student Center)
Max Deffenbaugh (Aramco Services Company, USA)

Miguel Gonzalez (Aramco Services Company, USA)

An Untethered Sensor for Well LOGQinNg -......ccoiiimmmiiicismeie e ssmsn s s ssmms e s mmmn e e

Max Deffenbaugh (Aramco Services Company, USA)
Erjola Buzi (Aramco Services Company, USA)

Latifah Almaghrabi (Aramco Services Company, USA)
Gregory Ham (Aramco Services Company, USA)
Huseyin R Seren (Aramco Services Company, USA)
Greg Bernero (Aramco Services Company, USA)

Fast Downhole Fluid Viscosity and Density Measurements Using a Self-Oscillating Tuning Fork

Device

Miguel Gonzalez (Aramco Services Company, USA)

Huseyin R Seren (Aramco Services Company, USA)

Erjola Buzi (Aramco Services Company, USA)

Max Deffenbaugh (Aramco Services Company, USA)

Design, Realization and Field Results of an Inductive Casing Collar Locator.........c.cccevmmmmmememmeeeeemnmnnnnnnnnnnns

Jose O Alvarez (Aramco Services Company, USA)
Erjola Buzi (Aramco Services Company, USA)
Robert Adams (Aramco Services Company, USA)
Max Deffenbaugh (Aramco Services Company, USA)

Quantification of Methane Gas Leakages using Remote Sensing and Sensor Data Fusion.............ccccuueeee

16:00 -

Séren Dierks (University of Kassel, Germany)
Andreas Kroll (University of Kassel, Germany)

17:20

Special Session #8: Magnetic sensors and their applications (Part 2)

Room:

221 (Student Center)

Chair: Igor Savukov (Los Alamos National Laboratory, USA)

High-resolution magnetic imaging with an array of flux guides .........cccccciiiriic s

Igor Savukov (Los Alamos National Laboratory, USA)
Young Jin Kim (Los Alamos National Laboratory, USA)
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Three-Axial Search Coil Magnetometer Employing a Flux Concentrating Housing ........ccccccoviiciiiiiennnnnnnn. N/A
Asaf Grosz (Ben-Gurion University of the Negev, Israel)
Boris Zadov (Ben-Gurion University of the Negev, Israel)

An essential enhancing the responsivity of magnetoelectric laminate sensors by an adjustment of

their magnetic bias configuration ... 142
Boris Zadov (Ben-Gurion University of the Negev, Israel)
Edward Liverts (Ben-Gurion University of the Negev, Israel)
Mark Auslender (Ben-Gurion University of the Negev, Affiliate IEEE Magnetic Society, Israel)

Optimization of Geometrical Parameters of Magnetic SENsor .........cccccciiiiriiii s 147
Igor Shirokov (Sevastopol State University, Russia)
Elena Redkina (Sevastopol State University, Russia)



Tuesday, March 14

09:00 - 10:00

Biomedical Sensors

Room: 319 (REXT)

Chairs: Vincenzo Marletta (University of Catania, Italy)
Gourab Sen Gupta (Massey University, New Zealand)

An online PPGI approach for camera based heart rate monitoring using beat-to-beat detection............... 153
Timon Blécher (FZI Forschungszentrum Informatik, Germany)
Johannes Schneider (FZI Forschungszentrum Informatik, Germany)
Markus Schinle (FZI Forschungszentrum Informatik, Germany)
Wilhelm Stork (Karlsruhe Institute of Technology, Germany)

Portable Multipurpose Bio-signal Acquisition and Wireless Streaming Device for Wearables................... 159
Victor Kathan Sarker (University of Turku, Finland)
Mingzhe Jiang (University of Turku, Finland)
Tuan Nguyen Gia (University of Turku, Finland)
Arman Anzanpour (University of Turku, Finland)
Amir M. Rahmani (University of California, Irvine, USA & TU Wien, Austria)
Pasi Lilieberg (University of Turku, Finland)

Comparing metrological properties of pressure-sensitive mats for continuous patient monitoring ......... 165
Shermeen Nizami (Carleton University, Canada)
Madison Cohen-McFarlane (Carleton University, Canada)
James R Green (Carleton University, Canada)
Rafik Goubran (Carleton University, Canada)

09:00 - 10:00

Sensor Systems for Internet of Things
Room: 320 (REXT)

Chairs: Sangho Shin (Rowan University, USA)
Russell Trafford (Rowan University, USA)

Sensing and Classifying Indoor Environments: An loT Based Portable Tour Guide System...................... 171
Md Sayedul Aman (Central Michigan University, USA)
Cuyler Quint (Central Michigan University, USA)
Ahmed Abdelgawad (Central Michigan University, USA)
Kumar Yelamarthi (Central Michigan University, USA)

Temperature and Humidity Calibration of a Low-Cost Wireless Dust Sensor for Real-Time
1T o 3 T3 o 4 5 T PP 177
Hannaneh Hojaiji (University of California, Los Angeles, USA)
Haik Kalantarian (University of California, Los Angeles, USA)
Alex Bui (University of California, Los Angeles, USA)
Christine King (University of California, Los Angeles, USA)
Majid Sarrafzadeh (University of California, Los Angeles, USA)

Sensor modality shifting in loT deployment: measuring non-temperature data using temperature
L= T o 183
Luke Russell (Carleton University, Canada)
Rafik Goubran (Carleton University, Canada)
Felix Kwamena (Carleton University, Canada)
Frank Knoefel (Carleton University, Canada)

XXi



09:00 - 10:00

Special Session #9: Sensor systems for UAV security and safety
Room: 321 (REXT)

Chairs: Eric Matson (Purdue University, USA)

Upasita Jain (Purdue University, USA)

Real-time UAV Sound Detection and Analysis SyStem ........ccccccimiiiccccicmmerinn s sssne e e e e s

Juhyun Kim (Donggquk University, Korea)

Cheonbok Park (Korea University, Korea)

Jinwoo Ahn (Sogang University, Korea)

Youlim Ko (Dongguk University, USA)

Junghyun Park (Gangneung-Wonju National University, Korea)
John Gallagher (Wright State University, USA)

Drone Forensic Framework: Sensor and Data Identification and Verification ........cccccovciiiiiiiiiieennnnees

Upasita Jain (Purdue University, USA)
Marcus K Rogers (Purdue University, USA)
Eric Matson (Purdue University, USA)

In-flight Alignment of Distributed All-accelerometer Network............ooommmmreeiiieeieeeeeeececeee s

Yazan Al-Rawashdeh (King Fahd University of Petroleum and Minerals, Saudi Arabia)
Muhammad Mysorewala (King Fahd University of Petroleum & Minerals, Saudi Arabia)
Moustafa Elshafei (King Fahd University of Petroleum & Minerals, Saudi Arabia)

11:00 - 12:00

Poster Session #2

Room: REXT Lobby

Chair: Sangho Shin (Rowan University, USA)

Evaluation of a smart drink monitoring deVicCe ... cecssseesererer s e

Christoph Zimmermann (FZI Forschungszentrum Informatik, Germany)
Jennifer Zeilfelder (FZI Forschungszentrum Informatik, Germany)
Timon Blécher (FZI Forschungszentrum Informatik, Germany)
Matthias Diehl (FZI Forschungszentrum Informatik, Germany)

Stefan Essig (FZI Forschungszentrum Informatik, Germany)

Wilhelm Stork (Karlsruhe Institute of Technology, Germany)

Electrooculography based Electronic Communication Device for Individuals with ALS......................

Alex Larson (California State University, Fullerton, USA)
Joshua Herrera (California State University, Fullerton, USA)
Kiran George (California State University, Fullerfon, USA)
Aaron P Matthews (California State University, Fullerton, USA)

An approach to improve impedance plethysmography on the wrist by using adaptive feedback

L0 0 11 (o )

Johannes Schneider (FZI Research Center for Information Technology, Germany)
Marc Schroth (FZI Research Center for Information Technology, Germany)

Maik Holzhey (FZI Research Center for Information Technology, Germany)
Wilhelm Stork (Karlsruhe Institute of Technology, Germany)

Timon Blécher (FZI Research Center for Information Technology, Germany)
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Monitoring pH, temperature and humidity in long-term cell culture in CO2 incubator..........cccccoeeiicimnnnnnn. N/A
Dhanesh Kattipparambil Rajan (Tampere University of Technology, Finland)
Mimmi Patrikoski (University of Tampere, Finland)
Jarmo Verho (Tampere University of Technology, Finland)
Joose Kreutzer (Tampere University of Technology, Finland)
Heimo Ihalainen (Tampere University of Technology, Finland)
Hannu Véliméki (Tampere University of Technology, Finland)
Jukka Lekkala (Tampere University of Technology, Finland)
Susanna Miettinen (University of Tampere, Finland)

Electromyography (EMG) sensor controlled Assistive Orthotic Robotic Arm for Forearm Movement...... 227
Yamik Mangukiya (California State University, Fullerton, USA)
Kiran George (California State University, Fullerton, USA)
Brij Purohit (California State University, Fullerton, USA)

Shadow Approach for Real-Time Hand Gesture Recognition Using a Light-Dependent Resistor

- 231
Chien Jen Lin (National Taiwan University & New Taipei Industrial Vocational High School, Taiwan)
Li Ming Deng (New Taipei Industrial Vocational High School, Taiwan)

A Cost Effective three-axis Accelerometer for Building Structure Health Monitoring........cccccoiiiiiiiiiinnnnnn. 235
Chih-Hsing Lin (NARLabs, National Chip Implementation Center, Taiwan)
Chih-Wei Kang (NARLabs, National Chip Implementation Center, Taiwan)
Chih-Chyau Yang (NARLabs, National Chip Implementation Center, Taiwan)
Chien-Ming Wu (NARLabs, National Chip Implementation Center, Taiwan)
Chun-Ming Huang (NARLabs, National Chip Implementation Center, Taiwan)

IMU-based Solution for Automatic Detection and Classification of Exercises in the Fitness
T 2= - 1 4 o P 241
Claudio Crema (University of Brescia, Italy)
Alessandro Depari (University of Brescia, Italy)
Alessandra Flammini (University of Brescia, Italy)
Emiliano Sisinni (University of Brescia, Italy)
Thomas Haslwanter (University of Applied Sciences Upper Austria, Austria)
Stefan Salzmann (University of Applied Sciences Upper Austria, Austria)

Detecting Internal Defects of a Steel Plate by Using Low-Frequency Magnetic Flux Leakage Method...... 247
Nannan Song (Okayama University, Japan)
Yuta Haga (Okayama University, Japan)
Tsuyoshi Goda (Okayama University, Japan)
Kenji Sakai (Okayama University, Japan)
Toshihiko Kiwa (Okayama University, Japan)
Keiji Tsukada (Okayama University, Japan)

Low-Cost Magnetometer Sensing System for Detecting Geomagnetically Induced Currents in

JLILECE L 153 1417 Lo T T = 253
Andrew Lackey (Carleton University, Canada)
Rafik Goubran (Carleton University, Canada)

Fabrication of Si Membrane for a Pressure Sensor Using the TMAH Based Etching Solution ................... 259

Jung-Sik Kim (University of Seoul, Korea)
Ki-Hwa Jun (University of Seoul, Korea)

XXiii



Multilayer Thin Film Deposition of Pd/Ag Alloy as an Application for Hydrogen Sensing............cccceeeeeunnn. 264
Jung-Sik Kim (University of Seoul, Korea)
Bharat Sharma (University of Seoul, Korea)
Hemraj Yadav (University of Seoul, Korea)

UWB Localization for Discrimination-Enabled Metal Detectors in Humanitarian Demining ...........cccccce...... 269
Zvonimir Hélbling (University of Zagreb, Croatia)
Hrvoje Mihaldinec (University of Zagreb, Croatia)
Davorin Ambrus (University of Zagreb, Croatia)
Hrvoje Dzapo (University of Zagreb, Croatia)
Vedran Bilas (University of Zagreb, Croatia)
Darko Vasic¢ (University of Zagreb, Croatia)

13:50 - 15:10

Flexible and Wearable Sensors

Room: 319 (REXT)

Chairs: Gourab Sen Gupta (Massey University, New Zealand)
Bruno Ando (University of Catania, Italy)

Wearable, Energy-Opportunistic Vision Sensing for Walking Speed Estimation ...........ccccccevviiveeeeeeeeeeeeeens 273
Andres Gomez (ETH Zurich, Switzerland)
Lukas Sigrist (ETH Zurich, Switzerland)
Thomas Schalch (ETH Zurich, Switzerland)
Luca Benini (University of Bologna, Italy & ETH Zurich, Switzerland)
Lothar Thiele (ETH Zurich, Switzerland)

Remotely operated mechanical nociceptive device for sheep: Preliminary Investigations...........cccccec....... 279
Akshay Pandey (Massey University, New Zealand)
Gourab Sen Gupta (Massey University, New Zealand)
Preet Singh (Massey University, New Zealand)

Using Wearable Sensors to Collect User Data at an Event as a Live APl and for Logistical Planning....... 285
Nick Felker (Rowan University, USA)

Measuring the Fitness of Fitness TraCkers ... 290
Chelsea Bender (The George Washington University, USA)
Jason Hoffstot (The George Washington University, USA)
Brian Combs (The George Washington University, USA)
Justin Cappos (New York University, USA)
Sara Hooshangi (The George Washington University, USA)

13:50 - 15:10

Special Session #2: IEEE 21451 - The Universal Smart Sensor Standard for IOT
Room: 320 (REXT)

Chairs: John Schmalzel (Rowan University, USA)

Darold Wobschall (Esensors Inc., USA)

A Combined ISO/IEC/IEEE 21451-4 and -2 Data Acquisition Module............ccccooiiirieimirincisee s 296
Yuan Ma (Esensors Inc., USA)
Avarachan Cherian (Esensors Inc., USA)
Darold Wobschall (Esensors Inc., USA)

An loT Interface for Industrial Analog Sensor with IEEE 21451 Protocol..........cccooiiiinniceeeeeeeen 302
Darold Wobschall (Esensors Inc., USA)
Avarachan Cherian (Esensors Inc, USA)
Mehrdad Sheikholeslami (University at Buffalo, USA)

XXiv



Developing IEEE P21451 Compatible loT Networks Utilizing Readily Available Development
g T {0 4T 307
Joshua Velez (Rowan University, USA)
Russell Trafford (Rowan University, USA)
Andrew DeMartino (Rowan University, USA)
Kevin Tomkins (Rowan University, USA)
Iryna Topchiy (Rowan University, USA)

IEEE 21451-001 Signal Treatment Applied to Smart TransSduCers ........cccccvvviiveeeveeereeeeseeeeeee s snssannns N/A
Gustavo Monte (UTN Facultad Regional Del Neuquen, Argentina)
Francesco Abate (University of Salerno, Italy)
Vincenzo Paciello (University of Cassino and Southern Lazio, Italy)
Antonio Pietrosanto (University of Salerno, Italy)
Anténio Espirito Santo (University of Beira Interior, Portugal)
Victor Huang (Better World, USA)

13:50 - 15:10

Applications of Sensor Systems (Part 1)

Room: 321 (REXT)

Chairs: Michele Magno (ETH Zurich and University of Bologna, Switzerland)
Sangho Shin (Rowan University, USA)

StoneNode: A Low-Power Sensor Device for Induced Rockfall Experiments ........c.ccccccmrnniinnnnnsineninssneen 315
Pascal Niklaus (ETH Zurich, Switzerland)
Thomas Birchler (ETH Zurich, Switzerland)
Tim Aebi (ETH Zurich, Switzerland)
Michael Schaffner (ETH Zurich, Switzerland)
Lukas Cavigelli (ETH Zurich, Switzerland)
Andrin Caviezel (WSL Institute for Snow and Avalanche Research SLF, Switzerland)
Michele Magno (ETH Zurich, Switzerland)
Luca Benini (ETH Zurich, Switzerland)

LIDAR-Based Autonomous WheelChair ...........oocmmmiimii i s s 321
Harkishan Grewal (California State University, Fullerton, USA)
Aaron P Matthews (California State University, Fullerton, USA)
Richard Tea (California State University, Fullerton, USA)
Kiran George (California State University, Fullerton, USA)

Analysis of VLSI Power Supply Network based on Current Estimation through Magnetic Field
1= T T =T g L= o PP 327
Y. Oda (The University of Tokyo, Japan)
Tetsuya lizuka (University of Tokyo, Japan)
T. Nakura (The University of Tokyo, Japan)
Kunihiro Asada (University of Tokyo, Japan)

Adding Adaptive Intelligence to Sensor Systems with MASS ... 333
Christopher Frederickson (Rowan University, USA)
Thomas Gracie (Rowan University, USA)
Steven Portley (Rowan University, USA)
Michael Moore (Rowan University, USA)
Daniel Cahall (Rowan University, USA)
Robi Polikar (Rowan University, USA)

XXV



15:40 - 17:00

Special Session #1: Sensors and sensing system for Assistive Technology
Room: 319 (REXT)

Chairs: Eric Matson (Purdue University, USA)

Bruno Ando (University of Catania, Italy)

A multisensor architecture for the assessment of postural sway in elderly and people with
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Bruno Ando (University of Catania, Italy)
Salvatore Baglio (University of Catania, Italy)
Vincenzo Marletta (University of Catania, Italy)
Antonio Pistorio (University of Catania, Italy)
Valeria Dibilio (AOU Policlinico Vittorio Emanuele of Catania, Italy)
G. Mostile (AOU Policlinico Vittorio Emanuele of Catania, ltaly)
Alessandra Nicoletti (AOU Policlinico Vittorio Emanuele of Catania, Italy)
M. Zappia (AOU Policlinico Vittorio Emanuele of Catania, Italy)

On Uncertainty Determination in eHealth SENSOrs ........ s 344
Atrayee Gupta (Jadavpur University, India)
Samarpita Sarkar (Jadavpur University, India)
Nandini Mukherjee (Jadavpur University, India)

IR Night Vision Video-Based Estimation of Heart and Respiration Rates............ccceviiivininininiincnnneenns 350
Xiaochuan He (Carleton University, Canada)
Rafik Goubran (Carleton University, Canada)
Frank Knoefel (Bruyere Continuing Care, Canada)

Tongue Driven Wireless Electronic Communication Device ..........ccccmiimmminiinnse e N/A
Brandon Dang (California State University, Fullerton, USA)
Brij Purohit (California State University, Fullerton, USA)
Dharav Sarang (California State University, Fullerton, USA)
Kiran George (California State University, Fullerton, USA)

15:40 - 17:00

Smart Buildings/Agriculture

Room: 320 (REXT)

Chairs: Vedran Bilas (University of Zagreb, Croatia)
David Heise (Lincoln University, USA)

Acoustic Detection of Bees in the Field Using CASA with Focal Templates..........ccoocceiiiiniiiicicccseeeeeee, 360
David Heise (Lincoln University, USA)
Nicole Miller-Struttmann (Webster University, USA)
Candace Galen (University of Missouri, USA)
Johannes Schul (University of Missouri, USA)

An Index for Assessing the Foraging Activities of Honeybees with a Doppler Sensor.........cccccceeevcerrinneen. 365
Herbert Aumann (University of Maine, USA)
B. Payal (University of Maine, USA)
N.W. Emanetoglu (University of Maine, USA)
F. Drummond (University of Maine, USA)
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Real-time Room Occupancy Estimation with Bayesian Machine Learning using a Single PIR Sensor
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Charles Leech (University of Southampton & ARM, United Kingdom)
Yordan Raykov (Aston University, United Kingdom)
Emre Ozer (ARM, USA)
Geoff V Merrett (University of Southampton, United Kingdom)

Preliminary Quantitative Evaluation of Residential Virtual Energy Storage Using Power Sensing............
Philip Asare (Bucknell University, USA)
Chiedozie Ononuju (Bucknell University, USA)
Peter Mark Jansson (Bucknell University, USA)

15:40 - 17:00

Applications of Sensor Systems (Part 2)

Room: 321 (REXT)

Chairs: Michele Magno (ETH Zurich and University of Bologna, Switzerland)
Sangho Shin (Rowan University, USA)

Digital Holography with a Cell-Phone Camera Module..............ccooiiiiimiiiieieieiemeeeeeeeeeeeeee s ss s msmsss e e e s e renenesnnes
James Scire, Jr. (New York Institute of Technology, USA)
Jonathan Furniss (New York Institute of Technology, USA)
Jordan Mauro (New York Institute of Technology, USA)
Kieran O'Sullivan (New York Institute of Technology, USA)

On the Usability of low-cost Inertial Navigation Systems for Free-Hand SAR Imaging at
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Christoph Baer (Ruhr-Universitdt Bochum & Institute of Electronic Circuits, Germany)
Jan Barowski (Ruhr-Universitdt Bochum, Germany)
llona Rolfes (Ruhr-Universitat Bochum, Germany)

A Flexible Electronic Flash for Ophthalmology and Visual Sciences Research ........cccccccvivivieieveeeeevvveeeeenes
Michael Salino-Hugg (FaceX LLC, USA)
Pieter Poolman (FaceX LLC, USA)
Anton Kruger (TAK Consulting)

Image Display Virtualization in Teleoperation............ccccoiiciiimemriir
Jonathan M Smith (Central Michigan University, USA)
Brian Dedong (Central Michigan University, USA)
Ernur Karadogan (Central Michigan University, USA)
James Hasbany (Central Michigan University, USA)
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Wednesday, March 15

09:00 - 10:20

Sensor Networks (Part 1)

Room: 320 (REXT)

Chairs: Justin Cappos (New York University, USA)
Alessandro Depari (University of Brescia, Italy)

Reconfigurable, Adaptable, Multi-Modality, Mobile, Wireless, Underwater Sensor Network...........ccccceee.ue. N/A
Viadimir Djapic (SPAWAR Systems Center Pacific, USA)
Carmel Fiscko (University of California at San Diego, USA)
Adi Bulsara (SPAWAR Systems Center Pacific, USA)
Greg Anderson (SPAWAR Systems Center Pacific, USA)

Towards A Taxonomy of Cache-based Transport Protocols in Wireless Sensor Networks............cccceuueee. 409
Melchizedek I. Alipio (University of the Philippines Diliman, Philippines)
Nestor Michael C. Tiglao (University of the Philippines Diliman, Philippines)

An Empirical Path Loss Model for Wireless Sensor Network Deployment in a Dense Tree
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Abdulaziz Alsayyari (Shaqra University, Saudi Arabia)
lvica N. Kostanic (Florida Institute of Technology, USA)
Carlos Otero (Florida Institute of Technology, USA)
Abdallah Aldosary (Florida Institute of Technology, USA)

Characterization and Evaluation of Spatial Jitter's Influence on the Intrinsic Geometric Calibration of

an Infrared Camera for Gas VisSUaliZation ..........ccuuiicccciiemmmiiiiiicccseesse e s ssssns e e s es s s sssmse s e e e e s snssssssmsnnssessssnnnnes 421
Johannes Rangel (University of Kassel, Germany)
Andreas Kroll (University of Kassel, Germany)

09:00 - 10:20

Novel Sensing Technologies (Part 1)

Room: 321 (REXT)

Chairs: Ben Wu (Rowan University, USA)

Karl-Ragmar Riemschneider (Philips Semiconductors Hamburg, Germany)

U-bend Evanescent Wave Plastic Optical Fibre Sensor for Minute Level Concentration Detection of
Ethanol Corresponding to Biofuel Production Rate ... ses s s s se e se e e ee e s 427
Sanober Farheen Memon (University of Limerick, Ireland)
Elfed Lewis (University of Limerick, Ireland)
Muhammad Mahmood Ali (University of Limerick, Ireland)
Tony Pembroke (University of Limerick, Ireland)
Bhawani Shankar Chowdhry (Mehran University of Engineering and Technology, Pakistan)

A Contactless Sensor for Human Body Identification using RF Absorption Signatures .............cccccvinnneen. 432
Javed Igbal (Politecnico di Torino, Italy)
Arslan Arif (Politecnico di Torino, Italy)
Osama Bin Tariq (Politecnico di Torino, Italy)
Mihai T Lazarescu (Politecnico di Torino, Italy)
Luciano Lavagno (Politecnico di Torino, ltaly)
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Synthesis and characterization of integrated SWCNT-Pt-P205-based sensor platforms for absolute
humidity MEASUIEMENT ... r R r e 438
Stefan-lonut Spiridon (National R&D Institute for Cryogenics and Isotopic Technologies, Romania)
Eusebiu llarian lonete (National R&D Institute for Cryogenics and Isotopic Technologies, Romania)

Bogdan Monea (National R&D Institute for Cryogenics and Isotopic Technologies, Romania)
Daniela Ebrasu-lon (National R&D Institute for Cryogenics and Isotopic Technologies, Romania)
Stanica Enache (National R&D Institute for Cryogenics and Isotopic Technologies, Romania)
Ashok Vaseashta (International Clean Water Institute, USA)

In-situ Electrode Observation as an Optical Sensing Method for Battery State of Charge............ccccuvrrnes 444
Valentin Roscher (Hochschule fiir Angewandte Wissenschaften, University of Applied Sciences, Germany)
Karl-Ragmar Riemschneider (Hochschule fiir Angewandte Wissenschaften, University of Applied Sciences,
Germany)

09:00 — 10:20

Open Forum-1

Room: 341 (Engineering Hall)

Chairs: John Schmalzel (Rowan University, USA)
Sangho Shin (Rowan University, USA)

The Mechanical EXpansion AMPILifier..... ... iicssssssssssssssssssssssssssss s s ss s s ss s s s s s s e s s e s s s s s s snssssssssssssssssssns 450
James Kuzdrall (Intrel Service Company, USA)

The Atto-Tesla MagnetomMeEter ... 456
James Kuzdrall (Intrel Service Company, USA)

10:50 - 12:10

Sensor Networks (Part 2)

Room: 320 (REXT)

Chairs: Alessandro Depari (University of Brescia, Italy)
Justin Cappos (New York University, USA)

A Novel Sensor Network Capable of Observing the Hypothetical Mach Field ..........cccoocviiiiniiiiiiiiiniiiinns 461
Peter Mark Jansson (Bucknell University & College of Engineering, USA)
William McGrath (Integrated Systems, USA)
Eric Jansson (Integrated Systems, USA)
Megan Jansson (Integrated Systems, USA)

Direction of Arrival (DOA) Estimation of a Wideband Acoustic Source in Multipath Environment using

85T o =1 F= 1 RS T 1] 1/ 467
Kandarp K Patel (State University of New York at Binghamton, USA)
Mark Fowler (Binghamton University, USA)

Saving Energy in WSNs for Acoustic Surveillance Applications while Maintaining QoS ............ccccceen...e. 472
Bart Thoen (KU Leuven, Belgium)
Geoffrey Ofttoy (KU Leuven, Belgium)
Fernando Rosas (KU Leuven, Belgium)
Steven Lauwereins (KU Leuven, Belgium)
Sreeraj Rajendran (KU Leuven, Belgium)
Lieven De Strycker (KU Leuven, Belgium)
Sofie Pollin (KU Leuven, Belgium)
Marian Verhelst (KU Leuven, Belgium)
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Low-Cost Sensor Networks with Plug-n-Play Interface..........ccciiii e N/A
Saurabh Suradhaniwar (Indian Institute of Technology Bombay, India)
Suryakant Sawant (Indian Institute of Technology Bombay, India)
Surya Durbha (Indian Institute of Technology Bombay, India)
J. Adinarayana (Indian Institute of Technology Bombay, India)

10:50 - 12:10

Novel Sensing Technologies (Part 2)

Room: 321 (REXT)

Chairs: Harry W Tyrer (University of Missouri - Columbia, USA)
Ben Wu (Rowan University, USA)

Optical Stealth Communication for Smart Sensor NetWOrks ... e 484
Ben Wu (Rowan University, USA)
Youness Ergaibi (Rowan University, USA)

Estimating Walking Speed, Stride Length, and Stride Time using a Passive Floor Based Electronic
ST e= Y=Y g T 1T RS Y27 =Y o P 489
Fadi Muheidat (University of Missouri, USA)
Harry W Tyrer (University of Missouri, USA)
Mihail Popescu (University of Missouri, USA)
Marilyn Rantz (University of Missouri, USA)

A Novel Real-Time Detection of Orthogonal Transient Weak ELF Magnetic Signals ......c.ccccceeecccceeeeeennnnn. 494
Guanyu Piao (Tsinghua University, P.R. China)
Jingbo Guo (Tsinghua University, P.R. China)
Tiehua Hu (Tsinghua University, P.R. China)

Intermittently-Powered Energy Harvesting Step Counter for Fitness Tracking .........cccccovrviiiiiniiinnnncineennns 500
Alberto Rodriguez Arreola (University of Southampton, United Kingdom)
Domenico Balsamo (University of Southampton, United Kingdom)
Zhenhua Luo (Cranfield University, United Kingdom)
Stephen Beeby (University of Southampton, United Kingdom)
Geoff V Merrett (University of Southampton, United Kingdom)
Alex S Weddell (University of Southampton, United Kingdom)

13:30 - 14:30

Sensor Applications

Room: 320 (REXT)

Chair: Bruno Ando (University of Catania, Italy)

Virtual Sensor Services for Simulated Mobile NOES..........cccccrmiiiiiiciciscrrire e smne e e s 506
Manos Koutsoubelias (University of Thessaly & CERTH, Greece)
Nasos Grigoropoulos (University of Thessaly & CERTH, Greece)
Spyros Lalis (University of Thessaly & CERTH, Greece)

A novel method for generating a low temperature coefficient (TC) reference voltage from high TC
reference cells to achieve wide temperature stability for remote sensors .........ccccovcviiiiiiinccceen, 512
Mano Rahul K Pakalapati (Florida Institute of Technology, USA)
Ahmed Kadhim (Florida Institute of Technology, USA)
Susan K Earles (Florida Institute of Technology, USA)
Mano Varun K Pakalapati (Florida Institute of Technology, USA)

On the Multi-Modal Sensing of EleCtrical ArCs........ e sssss s s s s s s s s snssmsmsssnsnsnnnns 517

Costin Vasile (Gipsa-lab & Université Grenoble Alpes, France)
Cornel loana (Gipsa-lab & Université Grenoble Alpes, France)
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13:30 - 14:30

Robotics and Automation

Room: 321 (REXT)

Chairs: Adam Fifth (Rowan University & Fifth Laboratories, USA)
Sangho Shin (Rowan University, USA)

Active Load Damping of an Extending Boom Crane using a Low Cost RGB-D Camera.......c...ccccccmmeeeennnn. 522
Eddy Trinklein (Michigan Technological University, USA)
Gordon Parker (Michigan Technological University, USA)
Matthew Zawisza (Michigan Technological University, USA)

Tracking a System of Multiple Cameras on a Rotating Spherical Robot............ccccocoiiiiiiininciiceee, 528
James Hasbany (Central Michigan University, USA)
Brian Dejong (Central Michigan University, USA)
Ernur Karadogan (Central Michigan University, USA)
Kumar Yelamarthi (Central Michigan University, USA)
Jonathan M Smith (Central Michigan University, USA)

Limits of Trilateration-Based Sensor Placement Algorithms ............oooveroie e es e cecs s 533
Lionel Génevé (University of Strasbourg-CNRS, France)
Olivier Kermorgant (LS2N, France)
Edouard Laroche (University of Strasbourg & ICube Lab., France)
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