2019 IEEE Sensors Applications
Symposium (SAS 2019)

Sophia Antipolis, France
11-13 March 2019

I E E E IEEE Catalog Number: CFP19SAS-POD
° ISBN: 978-1-5386-7714-8



Copyright © 2019 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP19SAS-POD
ISBN (Print-On-Demand): 978-1-5386-7714-8
ISBN (Online): 978-1-5386-7713-1

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



TABLE OF CONTENTS

TECHNIQUES FOR AUTONOMOUS WATER FAULT DETECTION ON LARGE DAIRY FARMS .........cccooeeuee. 1
Mitchell Coleman ; G Sen Gupta

DEVELOPMENT OF VOICE COMMANDS IN DIGITAL SIGNAGE FOR IMPROVED INDOOR

NAVIGATION USING GOOGLE ASSISTANT SDK ...t iiieiieiieestie et se e se e e e e stee e sseesnaeesseeessaesnseanseessenessenans 7
David Sheppard ; Nick Felker ; John Schmalzel

RED LIGHT RUNNING PREDICTION SYSTEM USING LIDAR .....ooooiieit et aa st 12
Namkyu Kim ; Jisu Kim ; Hongki Kim ; Kimuk Lim ; Youlim Ko ; Nulee Jeong ; Anthony H Smith ; Helen A
Mcnally

CHARACTERIZATION OF PIEZOELECTRIC CANTILEVER BEAMS FOR USE IN ROADSIDE

VIBRATION ENERGY HARVESTING......coiiiiiiiit ettt sttt st e sae st snbe et e e beessaeenteesneeaneesnaeenneenn 17
Russell Trafford ; David Russo ; Colby Clark ; Sangho Shin ; John L. Schmalzel

PIEZO COAXIAL CABLE FOR SENSING OF MECHANICAL VIBRATIONS .......coooiiieeee e 23
Carlo Trigona ; Bruno Ando ; Salvatore Baglio

GREEN INERTIAL SENSORS BASED ON BACTERIAL CELLULOSE........cccccii ittt 27

Giovanna Di Pasquale ; Salvatore Graziani ; Antonino Pollicino ; Carlo Trigona

MEASUREMENTS AND INVESTIGATIONS OF HELICOPTER-INDUCED VIBRATIONS FOR

KINETIC ENERGY HARVESTERS ...ttt bbb bbb 31
Carlo Trigona ; Bruno Ando ; Salvatore Baglio

A DETERMINISTIC COMPRESSIVE SENSING APPROACH FOR COMPRESSED DOMAIN

IMIAGE ANALYSIS .tttk h bttt b e b e bt e et e h e e R b e e b £ e A e e eb e e R b e e bt e R e e eb e e R b e n bt eh e e abeenbenbeebeeabesnneneenreans 36
Dipayan Mitra ; Sreeraman Rajan ; Bhashyam Balaji

FUSION OF BODY SENSORS’ DATA AND VIDEO IMAGES IN ASSISTIVE TECHNOLOGY ......cccoovvvviiniinn 42
Hans-Petter Halvorsen ; Karina Kaspersen ; Alexander Jonsaas ; Saba Mylvaganam

CHEMICAL COLLECTION, REFINEMENT, AND ADSORPTION BEACON .....ccccciviiiiiieicieiese e 48

Jason Ray ; Anton Netchaev ; Chris Mimun ; Christian Hubley ; David Henderson ; Eftihia Barnes ; Clayton
Thurmer ; Lee Moores

EFFECT OF THE PHOTORESIST AGING IN D-SHAPED POF SPR SENSORS FOR

BIOCHEMICAL APPLICATIONS..... oottt ettt b e st b e bbbt b e et e bt et s b e et e s bt e be st e e b nne e 53
Nunzio Cennamo ; Francesco Arcadio ; Luigi Zeni
IEEE P21451-1-7: PROVIDING MORE EFFICIENT NETWORK SERVICES OVER MQTT-SN.....ccocoiiniiiinne 57

Edelberto Franco Silva ; Bruno José Dembogurski ; Alex Borges Vieira ; Francisco Henrique Cerdeira Ferreira

OPTIMIZED DESIGN OF THE MEMS-BASED THREE-AXIS THERMAL ACCELEROMETER

FOR ITS BETTER PERFORMANCE IN A WIDE MEASUREMENT RANGE .........ccooiiiiiie e 62
A. 1. Ovodov ; G. D. Demin ; N. A. Djuzhev ; M. A. Makhiboroda

MICROWAVE ENERGY HARVESTER BASED ON THE MAGNETO-TUNNEL SEEBECK

EFFECT IN THE NANOSCALE SPIN-TORQUE DIODE .......ccoooiiiiiiteie et e 67
G.D. Demin ; A.F. Popkov ; N.A. Djuzhev ; K.A. Zvezdin ; A.V. Popov

NEO-SENSE: A NON-INVASIVE SMART SENSING MATTRESS FOR CARDIAC MONITORING

OF BABIES ...ttt bbbt h ekt h b e b h ek h AR E e h etk R R R R Rt h bt bRt re 73
Rodrigo Aviles-Espinosa ; Elizabeth Rendon-Morales ; Zhenhua Luo ; Henry Dore ; Oana Anton ; Heike Rabe ;
Robert J. Prance

SENSING MICRO-COLLOID CONCENTRATION BY SPECTRAL IMPEDANCE

MEASUREMENTS AND RELAXATION TIMES ANALYSIS ...t s 78
Roberto G. Ramirez-Chavarria ; Celia SAnchez-Pérez

COLLABORATIVE MAPPING WITH IOE-BASED HETEROGENEOUS VEHICLES FOR

ENHANCED SITUATIONAL AWARENESS. ..ottt bbb 83
Jorge Pefia Queralta ; Tuan Nguyen Gia ; Hannu Tenhunen ; Tomi Westerlund

APPLICATION OF A SMARTPHONE-BASED SPR PLATFORM FOR GLYPHOSATE

DETECTION ...tttk b ekt b ekt b e e h e e h e e h e e b e Sh b e e e e E £ e b a4 H £ e oH e e R £ £ A b e e R e e b e e R e e bt e he e bt eb e et e nbe e e e sbeanneneeanes 89
Carmonizia Da Silva Freire ; Cleumar Da Silva Moreira ; Carlos Alberto De Souza Filho ; Rossana Moreno
Santa Cruz ; Alessandro Falqueto ; Anderson Luis Valle ; Luiz Ricardo Goulart Filho ; Eliton Souto De Medeiros
; Kaline Do Nascimento Ferreira

METHOD FOR ESTIMATION OF WEATHER AND WEEKDAY EFFECTS ON ACTIVITY

BEHAVIOR ACQUIRED USING WEARABLE SENSORS ...ttt et e aa e nneeaneeennee s 95
Anastasia Wolschewski ; Galina Ivanova ; Till Handel ; Max Schreiber
A JAW BASED HUMAN-MACHINE INTERFACE WITH MACHINE LEARNING..........cccccooviiiiiieeceee e, 101

Tobias Busch ; Jennifer Zeilfelder ; Kai Zhou ; Wilhelm Stork



IEEE 1451 SMART SENSOR DIGITAL TWIN FEDERATION FOR IOT/CPS RESEARCH .......ccccoveiv v 107
Eugene Y. Song ; Martin Burns ; Abhinav Pandey ; Thomas Roth

LOW-COST 3D LASER DESIGN AND EVALUATION WITH MAPPING TECHNIQUES

LY 1 RSB 113
L. Bauersfeld ; G. Ducard

A LORA-BASED IOT SENSOR NODE FOR WASTE MANAGEMENT BASED ON A

CUSTOMIZED ULTRASONIC TRANSCEIVER ......c oottt sttt sne e e e e 119
Tommaso Addabbo ; Ada Fort ; Alessandro Mecocci ; Marco Mugnaini ; Stefano Parrino ; Alessandro Pozzebon ;
Valerio Vignoli

LORA-BASED VISUAL MONITORING SCHEME FOR AGRICULTURE IOT....ccccccceiiieiee e 125
Mookeun Ji ; Juyeon Yoon ; Jeongwoo Choo ; Minki Jang ; Anthony Smith

A PORTABLE THERMOELECTRIC ENERGY HARVESTING UNIT TO POWER UP OUTDOOR

SENSORS AND DEVICES ... .ottt sttt sttt et e s s e et e aste e s b e aab e e be e e s teesh e e anbeeabeeenbeesneeabeesneeenneenns 131
Daniela Charris ; Diego Gémez ; Mauricio Pardo

CLASSIFICATION OF NON-FERROUS SCRAP METAL USING TWO COMPONENT

MAGNETIC INDUCTION SPECTROSCOPY ...ooiiiiiie ittt se et essaa e steessteesteessaaessaesseeesseesseaesseesnseessesssseensesasees 137
M. D. O’toole ; A. J. Peyton

AN INTEGRATED SIC PHOTO-TRANSISTOR FOR ULTRAVIOLET DETECTION IN HIGH-

TEMPERATURE ENVIRONMENTS ..ottt sttt sbe et sb e seesbeassesbeentenbessaenbesneeneean 143
Jim Holmes ; A. Matt Francis ; Nicholas Chiolino ; Matthew Barlow ; Sonia Perez ; lan Getreu

A STAND-ALONE SENSOR FOR SPECTRUM OCCUPANCY MONITORING IN DYNAMIC

SPECTRUM ACCESS FRAMEWORK ...ttt ittt sttt sttt ssaeasteesseeabeessaeasteesnseabeesseeenaeennseanes 149
G. Cerro ; G. Miele

PIEPSER: A SMART WRIST-WORN VARIOMETER TO MAXIMIZE THE PARAGLIDERS

LT I 1 SRS 155
Tim Fischer ; Michael Ganz ; Nicolas Baumann ; Michele Magno

AN INTEGRATED SYSTEM FOR REAL-TIME WATER MONITORING BASED ON LOW COST

UNMANNED SURFACE VEHICLES ...ttt bbb 161
Simone Garuglieri ; Dario Madeo ; Alessandro Pozzebon ; Roberto Zingone ; Chiara Mocenni ; Duccio Bertoni

IEEE P21451-1-7: PROVIDING MORE EFFICIENT NETWORK SERVICES OVER MQTT-SN......cccoovviiinnnnne 167
Edelberto Franco Silva ; Bruno José Dembogurski ; Alex Borges Vieira ; Francisco Henrique Cerdeira Ferreira

IMPROVING NILM BY COMBINING SENSOR DATA AND LINEAR PROGRAMMING.........ccccooiiiiiiieninn 172

Nicolas Roux ; Baptiste Vrigneau ; Olivier Sentieys

FLEXNODE: A RECONFIGURABLE INTERNET OF THINGS NODE FOR DESIGN

EVALUATION ..ttt sttt b ettt s bt s e e bt e s e e bt e R e ekt e b e e b e e R b e A b e e h e e b e ehb e eb e e s e ekt e nb e s b e e bt e ke e abenbenbeebeanean 178
Guillaume Patrigeon ; Paul Leloup ; Pascal Benoit ; Lionel Torres

PERFORMANCE EVALUATION OF IOT ENCRYPTION ALGORITHMS: MEMORY, TIMING,

AND ENERGY .. bbbt b e bbb h R bR R R e e Rt bbb e e r et n et en 184
Sudip Maitra ; Dylan Richards ; Ahmed Abdelgawad ; Kumar Yelamarthi
CHARACTERIZATION OF CIRCULAR ARRAY CURRENT TRANSDUCERS ..o 190

Véclav Grim ; Pavel Ripka ; Jan Fischer

TWO-DIMENSIONAL CHARACTERIZATION AND SIMPLIFIED SIMULATION PROCEDURE

FOR TUNNEL MAGNETORESISTIVE ANGLE SENSORS .......oooiiiiiit et 195
Thorben Schiithe ; Ahmed Albounyan ; Karl-Ragmar Riemschneider

EFFECT OF ZNO ON STAINLESS STEEL ELECTRODE FOR PIEZEOELECTRIC

APPLICATION L.ttt bbbt bbb e e R e e a b e b e h R e e a b oAb e b e e b e ea b e A b e e s b e bt e ab e bt st e e b e abeenenbeen 201
Monoj Kumar Singha ; Aniket Patra

INDUSTRIAL SPECTROPHOTOMETRIC SMART SENSOR TOWARDS REAL-TIME

OPTIMIZATION OF TEXTILE DYEING PROGCESS ......c.ooi ittt 205
Ismail Terkesli ; Canberk Demircan ; Ismail Demirci ; Selcuk Yavuz ; Mehmet Taygun

CHALLENGES IN AGGREGATION OF HETEROGENEOUS SENSORS FOR AUTONOMOUS

DRIVING SYSTEMS ... ootttk bt et h bbb et b et he bbb bt b et h e bt bt bt et b e et eb e b e 210
Jean-Pierre Giacalone ; Luc Bourgeois ; Andrea Ancora

I0T SYSTEM BASED FORECASTING AND MODELING EXCEEDANCE PROBABILITY AND

RETURN PERIOD OF AIR QUALITY USING EXTREME VALUE DISTRIBUTION ......ccccccoiiiiiiiiiicnccicen 215
Anurag Barthwal ; Debopam Acharya ; Divya Lohani
SMARTAID: A LOW-POWER SMART HEARING AID FOR STUTTERERS..........cccoiiiiiieeeee e 221

Moritz Scherer ; Kiran Menachery ; Michele Magno

TWO-DIMENSIONAL IRRADIANCE MEASUREMENT SYSTEM FOR ALIGNER

LITHOGRAPHY ..ottt sttt b it bt bt e bt e h b ekt s he e bt eh b oAbt ek e e bt eh e ekt e b e ekt eb b e nbeeb e e eb e ebbenbe e b e enbeabeenenbeen 227
Chen-Ju Lee ; Liang-Chieh Chao ; Kuo-Cheng Huang ; Yu-Hsuan Lin ; Min-Wei Hung ; Chun-Han Chou



MACH FIELD SENSOR / DETECTOR AND RESULTS ... .ottt ettt eas 231
P. M. Jansson ; W. S. Zanardi ; P. Kaladius ; E. L. Jansson ; S. Sedig ; W. Mcgrath ; F. R. Jansson

DENGUE FEVER SCREENING USING VITAL SIGNS BY CONTACTLESS MICROWAVE

RADAR AND MACHINE LEARNING ...ttt ettt sttt sttt be et e bt et sbe e e nbe et nnean 237
Xiaofeng Yang ; Koki Kumagai ; Guanghao Sun ; Koichiro Ishibashi ; Le Thi Hoi ; Nguyen Vu Trung ; Nguyen
Van Kinh

NAKAGAMI-M DISTRIBUTION OF RSSI IN SHADOWING PATHLOSS MODEL FOR INDOOR

LOCALIZATION. ...ttt ettt bt a e b ekt e b £ e h e ek e e b e e R e e R £ e AR e ek e e b e 4R b e eb e e E e e b e e R b e nb e e b e e eb e esbenbeebeenbeaneenenrean 243
Afaz Uddin Ahmed ; Reza Arablouei ; Frank De Hoog ; Branislav Kusy ; Neil Bergmann ; Raja Jurdak

BROKEN-ROTOR-BAR DETECTION THROUGH STFT AND WINDOWING FUNCTIONS..........ccccoovviiniennn. 249
Rubi A. Ayon-Sicaeros ; Eduardo Cabal-Yepez ; Luis M. Ledesma-Carrillo ; Geovanni Hernandez-Gomez

LORA-BASED MEASUREMENT STATION FOR WATER QUALITY MONITORING: CASE OF

BOTANICAL GARDEN POOL ..ottt bbbt b bbbt e bbbt s b e e b e e abe s 254
Bassirou Ngom ; Moussa Diallo ; Bamba Gueye ; Nicolas Marilleau

METAL OXIDE SEMICONDUCTOR-CARBON NANOMATERIAL NETWORK AS A FLEXIBLE

CHEMICAL SENSOR FOR VOLATILE ORGANIC COMPOUND DETECTION .....cccceviiiieiiecee e see e 258
Pawan Pathak ; Sanghoon Park ; Hyoung J. Cho

BATHROOM ACCIDENT DETECTION WITH 79GHZ-BAND MILLIMETER WAVE SENSOR .........cccco..... 263
Seiji Matsuguma ; Akihiro Kajiwara

VITALCAMSET - ADATASET FOR PHOTOPLETHYSMOGRAPHY IMAGING .......cccocviiiniiieiisiene e 268
Timon Bldcher ; Simon Krause ; Kai Zhou ; Jennifer Zeilfelder ; Wilhelm Stork

HEART RATE ESTIMATION OF A MOVING PERSON USING 79GHZ-BAND UWB RADAR ......ccccccoovevirnne. 274

Asahi Morimatsu ; Seiji Matsuguma ; Akihiro Kajiwara

SIMULATION OF THE SENSITIVITY DISTRIBUTION OF FOUR- ELECTRODE IMPEDANCE

SENSING ON RADIAL ARTERY .ottt ettt sttt e et e s e e st e e ste e st e e anteesseeesteesneeanteessaneseenneeenseeaneeennenans 279
Ksenija Pesti ; Hip Koiv ; Mart Min

INITIAL ATTEMPT ON OUTDOOR HUMAN DETECTION USING IEEE 802.11AC WLAN

SEGINALL .t h b b e bbb R R R E R R R R R a R R R R R e R e Rt R b h et n e 285
Masahiko Miyazaki ; Shigemi Ishida ; Akira Fukuda ; Tomoki Murakami ; Shinya Otsuki
LENSLESS IMAGING SENSOR KIT FOR SPERM COUNTING WITH MICROFLUIDIC CHIP...........cccocvve. 291

Young Jae Kim ; Kukjin Chun
AN ENERGY-EFFICIENT IOT NODE FOR HMI APPLICATIONS BASED ON AN ULTRA-LOW

POWER MULTICORE PROGCESSOR ...ttt ittt s e stee et ssae et e snaaesaeasteestaesnaeanseesneneseennseanneenneas 295
Victor Kartsch ; Marco Guermandi ; Simone Benatti ; Fabio Montagna ; Luca Benini
RESEARCH ON A NEW SMART PEDESTRIAN DETECTION SENSOR FOR VEHICLES...........c.ccocoevvevnnnee. 301

Peter M. Nauth ; Andreas H. Pech ; Robert Michalik

SUSCEPTIBILITY OF ATMOSPHERIC IMAGING LIDARS TO EXTERNAL BACKGROUNDS,

SENSITIVE TO THE DEPTH OF FIELD.......coiiiiiiii bbb 306
Ravil Agishev ; Vladimir Solovyev

SIMULATION-BASED MODELS OF THE GALVANIC COUPLING INTRA-BODY

COMMUNICATION .ttt bttt b e et e e b e e e oo b e e R b e e b £ e s e e eb e e R b e eb £ e bt e b e e m b e eheese e e b e et e ebeesnenbeenrenbeenes 312
Doaa Ahmed ; Georg Fischer ; Jens Kirchner

CLUSTER OF IOT SENSORS FOR SMART CITIES: IMPACT OF THE COMMUNICATION

INFRASTRUCTURE OVER COMPUTATIONAL PERFORMANCE........ccooitiiiiiiitse e 318
Federico Bonafini ; Stefano Rinaldi ; Alessandro Depari ; Alessandra Flammini ; Paolo Ferrari ; Emiliano Sisinni

LIGHTWEIGHT MACHINE LEARNING-BASED APPROACH FOR SUPERVISION OF FITNESS

A. Depari ; P. Ferrari ; A. Flammini ; S. Rinaldi ; E. Sisinni

EDDY CURRENT DUPLEX COATING THICKNESS NON-DESTRUCTIVE EVALUATION

AUGMENTED BY VNA SCATTERING PARAMETER THEORY AND MACHINE LEARNING...........c.ccco...... 330
Karsten Husby ; Tor Andre Myrvoll ; Ole @ystein Knudsen

AN INKJET PRINTED PRESSURE SENSOR FOR APPLICATIONS IN ACTIVE AGEING

IMIONTTORING. . ...ttt bbb bbbt b bt h et b bt b e e bbbt b et e bt bt bt e b e b et et n e 336
B. Ando ; S. Baglio ; S. Castorina ; R. Crispino ; V. Marletta
SIMULATION OF FACE POSE TRACKING SYSTEM USING ADAPTIVE VISION SWITCHING................... 341

Hyuno Kim ; Ryo Ito ; Seohyun Lee ; Yuji Yamakawa ; Masatoshi Ishikawa

AN RF-ID BASED SOLUTION OF ASSISTIVE TECHNOLOGY FOR USER ACTIVITY

LAY/ 1IN I IO 1 1L RSB 347
B. Ando ; S. Baglio ; S. Castorina ; R. Crispino ; V. Marletta

LOAD RECOGNITION FROM SMART PLUG SENSOR FOR ENERGY MANAGEMENT IN A

SIMART HOME ...ttt bbbt s ek e e s e bt a4 e b e e Rt e s bt e s e e bt e R e e bt e s b e been b e s bt e be s bt e n b e s b e e s b e nbeanbenbeanes 353
Win Thandar Soe ; Cécile Belleudy



INVESTIGATION OF COST-EFFECTIVE CARBON NANOFIBER/CARBON FIBER AND

SILICONE POLYMER COMPOSITE MATERIAL FOR WEARABLE BIOIMPEDANCE DEVICE ................. 359
Hip K®div ; Ksenija Pesti ; Mart Min ; Raul Land

ANALYSIS OF OUTPUT SIGNALS OF ANGULAR POSITION SENSORS FOR THE USE OF

NEURAL NETWORKS ... .ottt sttt 1 e sbe a1t esbe a1 4 e a8 e e 8b e skt a8 e e ke aneenb e e st e e ke e nb e s be e st e st e enbenbeereenbeanran 365
Phil Meier ; Kris Rohrmann ; Marvin Sandner ; Marcus Prochaska

EVIDENTIAL MULTISENSOR FUSION AND ERRONEOUS MANAGEMENT OF LANES FOR

AUTONOMOUS DRIVING ...ttt ettt ettt e et e stee e beesmte e be s asteesbeeanbeenbeeesteenneeanbeesreeenbeesnneenees 371
Salma Moujtahid ; Thomas Liennard ; Rachid Benmokhtar

360° MULTISENSOR OBJECT FUSION AND SENSOR-BASED ERRONEOUS DATA

MANAGEMENT FOR AUTONOMOUS VEHICLES .......coi ettt va st anaa e nnn e 377
Sonia Durand ; Rachid Benmokhtar ; Xavier Perrotton

DEVELOPMENT OF A MENTAL DISORDER SCREENING SYSTEM USING SUPPORT

VECTOR MACHINE FOR CLASSIFICATION OF HEART RATE VARIABILITY MEASURED

FROM SINGLE-LEAD ELECTROCARDIOGRAPHY ..ottt ettt sttt nneeaneas 383
Mai Kobayashi ; Guanghao Sun ; Toshikazu Shinba ; Takemi Matsui ; Tetsuo Kirimoto

OBJECT CLASSIFICATION ON RAW RADAR DATA USING CONVOLUTIONAL NEURAL

LI L A T 4 T SRR 389
Heejae Han ; Jeonghwan Kim ; Junyoung Park ; Yujin Lee ; Hyunwoo Jo ; Yonghyeon Park ; Eric T. Matson ;
Seongha Park

AUTONOMOUS MACHINE LEARNING FRAMEWORK FOR DETECTING PEOPLE

ALIVENESS ...ttt ettt b e e st e e be e e s bt e eh b e ea b e e ek e e e R e e eR b e e R e R e e e R e e eR Rt e R et et e e nR e e e Re e re e e beenneeenres 395
Myeong Ho Song ; Soo Dong Kim

VISION-BASED GYROSCOPE FAULT DETECTION FOR UAVS ...ttt 401
Benedict Simlinger ; Guillaume Ducard

LEARNING ACTION IMAGES USING DEEP CONVOLUTIONAL NEURAL NETWORKS FOR

3D ACTION RECOGNITION L.oiiiitii ittt ettt s e te et e e be e s tae e steessbeeteeeseeesseeanse e teeesseesaseanbeessaeeseesnseenneearees 407
Thien Huynh-The ; Cam-Hao Hua ; Dong-Seong Kim

ARRAY OF LINEAR AND NONLINEAR ELECTROSTATIC ENERGY HARVESTERS FOR

BROADBAND ENERGY HARVESTING ..ottt ne s 413
Shaikh M Tousif ; Zeynep Celik-Butler
SPEED-UP OF MEMS MIRROR’S TRANSIENT START-UP PROCEDURE.........cccocoiiiiiiieiieeeeee e 419

Andreas Strasser ; Philipp Stelzer ; Christian Steger ; Norbert Druml
CONDITIONING CIRCUIT FOR SIMULTANEOUS SENSING AND ACTUATION IN

PIEZOELECTRIC MEMS RESONATORS ..ottt sttt sb et be bbbt et sbe e b e nbe e naean 424
Ada Fort ; Enza Panzardi ; Tommaso Addabbo ; Marco Mugnaini ; Valerio Vignoli ; Carlo Trigona
ION SENSORS: APPLICATION TO COMBUSTION MONITORING IN GAS TURBINES............ccciiiiiiin 430

Tommaso Addabbo ; Ada Fort ; Marco Mugnaini ; Valerio Vignoli ; Lorenzo Parri ; Maddalena Allegorico ;
Marco Ruggiero ; Stefano Cioncolini

DISTRIBUTED CLUSTERS CLASSIFICATION ALGORITHM FOR INDOOR WIRELESS

SENSOR NETWORKS USING PRE-DEFINED KNOWLEDGE-BASED DATABASE........ccccooiiiiiiiieieiieneniens 436
Ameer A. Al-Shammaa ; A. J. Stocker

MEASUREMENT OF GAIT SPEED USING A DOPPLER RADAR: INFLUENCE OF

ACCELERATION AND DECELERATION ZONES. ...ttt 442
Daniel Alshamaa ; Aly Chkeir ; Racha Soubra ; Farah Mourad-Chehade

A HIDDEN MARKOV MODEL FOR INDOOR TRAJECTORY TRACKING OF ELDERLY

Daniel Alshamaa ; Aly Chkeir ; Farah Mourad-Chehade ; Paul Honeine
DIRECTIVE AND RECONFIGURABLE ANTENNA FOR WIRELESS SENSOR NETWORK TO

IMPROVE LINK QUALITY BETWEEN NODES.........ooi ittt sttt sbe st nbe s 453
Akimu Ayan Niyi Dihissou ; Aliou Diallo ; Philippe Le Thuc ; Robert Staraj
LOAD ESTIMATION OF INTELLIGENT TIRES EQUIPPED WITH ACCELERATION SENSORS.................. 458

Dasol Jeong ; Jonghyup Lee ; Seibum Choi ; Mintae Kim

TARGET SPEED SENSING TECHNIQUE USING DILATION CORRELATION OF

ULTRASONIC SIGNAL FOR VEHICLE .......cciiiiiiitiee ettt sttt st n e nbe e nneas 463
Seungin Shin ; Seibum B. Choi

THE CHALLENGES OF CONNECTING SMART HOME HEALTH SENSORS TO CLOUD

AINALY TICS ettt btttk e b bt et ekt e R b e e b e oAt e eb e oAb e e b e e s e e e bt e R b e eb e e b e e bt eR b e e b e e Rt e bt e Re e b e e b e e beaReenbenreen 468
R Bruce Wallace ; Frank Horsfall ; Rafik Goubran ; Ali El-Haraki ; Frank Knoefel

REAL-TIME ROBUST LANE DETECTION METHOD AT A SPEED OF 100 KM/H FOR A

VEHICLE-MOUNTED TUNNEL SURFACE INSPECTION SYSTEM .....cccoiiiiiiiiiiiice e 473
Tomohiko Hayakawa ; Yushi Moko ; Kenta Morishita ; Masatoshi Ishikawa



ENERGY CONSUMPTION MINIMIZATION ON LORAWAN SENSOR NETWORK BY USING

AN ARTIFICIAL NEURAL NETWORK BASED APPLICATION ......oiiieiie et snee e sren e 479
Roland Kromes ; Adrien Russo ; Benoit Miramond ; Francois Verdier

SPECIALIZED VISUAL SENSOR COUPLED TO ADYNAMIC NEURAL FIELD FOR

EMBEDDED ATTENTIONAL PROGCESS.......ccoi ittt st sttt st sttt e bentaeaennean 485
Marino Rasamuel ; Lyes Khacef ; Laurent Rodriguez ; Benoit Miramond

BRINGING ENERGY TO IOT NODES: AN UNMANNED VEHICLE FOR WIRELESS POWER

IR A N S = o OSSP 491
Jarne Van Mulders ; Stijn Crul ; Guus Leenders ; Bart Thoen ; Liesbet Van Der Perre

DETECTION AND COMPENSATION OF PERIODIC JITTERS OF OSCILLATING MEMS

MIRRORS USED IN AUTOMOTIVE DRIVING ASSISTANCE SYSTEMS ..ot 496
levgeniia Maksymova ; Philipp Greiner ; Leonhard Christian Niedermueller ; Norbert Druml

LOW-COST VIBRATION AND ACCELERATION SENSORS MODULE FOR THE DRILLING

PROCESSES MONITORING........cottitiiteiteteet sttt bbbt bt bt bt b bt bbb et nns 501
Chih-Ning Hsu ; Yi-Cheng Lin ; Ching-Ching Yang ; Hsin-Yi Tsai ; Kuo-Cheng Huang ; Shih-Feng Tseng ; Wen-
Tse Hsiao

A HIGH-SPEED MAGNETIC CAMERA FOR HARSH ELECTROMAGNETIC ENVIRONMENTS...........c...... 506

Christian Reil ; Matthias Meier ; Hans-Peter Schmidt

ANCHOR SELECTION ALGORITHM FOR MOBILE INDOOR POSITIONING USING WSN

WITH UWB RADIO ..ottt bbb bbbt bbbt e bt bt bbb et e ke bt eb st b et et e ane 511
Antoine Courtay ; Mickaél Le Gentil ; Olivier Berder ; Pascal Scalart ; Sébastien Fontaine ; Arnaud Carer

DEVELOPMENT OF A NON-CONTACT ECG APPLICATION UNOBTRUSIVELY EMBEDDED

INTO A BED ...ttt ettt bkt h e bt e h e ekt e b e b e e h £ e AR e e b £ e b e e Rt e E e SR e e b e eh e e R e AR e e b e eR b e et e b e e b e eRe e n e ebeennenaeenes 516
Stefan Pehr ; Daniel Zollitsch ; Jérg Gittler ; Thomas Bock

BRING YOUR OWN SENSOR: USE YOUR ANDROID SMARTPHONE AS A SENSING

PLATHRORDM ..ottt b ettt b et b e st bt e s ekt e st e ekt e Rt e bt a8 £ e b e eR b e A bt e b e e bt eh b e eb e e st e ebe e Rt e s be e s e e ke enb e s bt e beenbeanean 522
Gilles Callebaut ; Geoffrey Ottoy ; Lieven De Strycker

A METHOD FOR SORTING OF PLASTICS WITH AN APPARATUS SPECIFIC QUANTUM

EFFICIENCY APPROAGCH ...ttt b bttt b bbbt btk b bbb e e bt nns 527
Maximilian Wohlschléger ; Martin Versen ; Heinz Langhals

ACOUSTICALLY TRACKING THE COMINGS AND GOINGS OF BUMBLEBEES............ccccociiiiiiiiiicncs 533
David Heise ; Zachary Miller ; Ellie Harrison ; Anton GradiSek ; Janez Grad ; Candace Galen

AUTONOMOUS PLATFORM FOR OPTIMIZING SENSOR DATA ACQUISITION EFFICIENCY ................. 539
Hyun Jung La ; Soo Dong Kim

PREDICTIVE PUMPING BASED ON SENSOR DATA AND WEATHER FORECAST ......ccccoiiiiiniie e 545

Olli Vaéananen ; Jari Hautamaki ; Timo Hamal&inen

DUAL CHANNEL ELECTRODERMAL ACTIVITY SENSOR FOR MOTION ARTIFACT

REMOVAL IN CAR DRIVERS’ STRESS DETECTION ......oooiii ittt e stra e s s sare e snbaa e e 550
Antonio Affanni ; Alessandro Piras ; Roberto Rinaldo ; Pamela Zontone

DESIGN AND OPTIMIZATION OF A MEMS TRIBOELECTRIC ENERGY HARVESTER FOR

NANO-SENSOR APPLICATIONS ...ttt ettt e ettt e e e et e e e s be e e e e taeeeeateeesabeeeabsaaeasreeesabeeeanbeeaaanes 556
H. M. Ashfiqul Hamid ; Zeynep Celik-Butler

HIDDEN MARKOV MODEL-BASED ASTHMATIC WHEEZE RECOGNITION ALGORITHM

LEVERAGING THE PARALLEL ULTRA-LOW-POWER PROCESSOR (PULP) .......cccoviiiiiieiiiieseeeei e 562
Dinko Oletic ; Marko Matijascic ; Vedran Bilas ; Michele Magno

10T BASED SCHISTOSOMIASIS MONITORING FOR MORE EFFICIENT DISEASE

PREDICTION AND CONTROL MODEL ..ottt sttt et snteenbeesneeesaeesnseanneesneas 568
Bassirou Kassé ; Bamba Gueye ; Moussa Diallo ; Fiorenantsoa Santatra ; Halima Elbiaze
BRAKE DETECTION FOR ELECTRIC BICYCLES USING INERTIAL MEASUREMENT UNITS ................. 574

Jan Schnee ; Jurgen Stegmaier ; Tobias Lipowsky ; Pu Li
SMART CONNECTED GLASSES FOR DROWSINESS DETECTION: A SYSTEM-LEVEL

IMODELING APPROACH ...ttt b b btk b bbbttt eb e bbb e b e bt e 580
Alexis Arcaya-Jordan ; Alain Pegatoquet ; Andrea Castagnetti
HYDRODYNAMIC IMAGING USING AN ALL-OPTICAL 2D ARTIFICIAL LATERAL LINE .........cccooviiene. 586

Ben J. Wolf ; Sietse M. Van Netten
Author Index





