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=Y 1 3T o
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{1}Eidgendssische Technische Hochschule Ziirich, Switzerland; {2}imec, Belgium; {3}Inilabs, Switzerland;
{4}Universitét Zirich, Switzerland; {5}University of Zurich, Switzerland

XXXV



7117

Neural Spikes Digital Detector/Sorting on FPGA ... 116

Elia Arturo Vallicelli{1}, Marcello De Matteis{1}, Andrea Baschirotto{1}, Michael Rescati{1}, Marco
Reato{2}, Marta Maschietto{2}, Stefano Vassanelli{2}, Daniele Guarrera{2}, Gianmaria Collazuol{2}, Ralf
Zeiter{3}

{1}Universita degli Studi di Milano-Bicocca, Italy; {2}Universita degli Studi di Padova, Italy; {3}Venneos
GmbH, Germany

7167
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[ F= T 1 T o T =T 148
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TUTORIAL 4 — MAAIKE OP DE BEECK
Room: Aula Magna

18:30 - 19:00
Educational Factory - Training and Innovation: How to Re-design effectively our future together
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Thiran, Giovanni De Micheli

Ecole Polytechnique Fédérale de Lausanne, Switzerland

7296
Live Demonstration: BCT-l — a Hand-Held, Stand-Alone, Multimodal Bio-Sensing
35 1= 11 158
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0T =Y o 17 o ) N 163
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{1}Research Institute of Tsinghua University in Shenzhen, Guangdong, China, China; {2}Tsinghua
University, China

7302
Live Demonstration: Programmable Biphasic Multi-Channel Constant Current Muscle Stimulator
with Wireless Power and Data Transfer ... 164

Li Jing Ong{2}, Marshal Dian Sheng Wong{2}, Shih-Chiang Liu{2}, Astrid Rusly{2}, Chne Wuen Tsai{2},
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Live Demonstration: a Closed-Loop Cortical Brain Implant for Optogenetic Curing
g 01| 1= 1 169

Junwen Luo{2}, Dimitrios Firfilionis{2}, Reza Ramezani{2}, Fahimeh Dehkhoda{2}, Ahmed Soltan{2},
Patrick Degenaar{2}, Yan Liu{1}, Timothy Constandinou{1}
{1}Imperial College London, United Kingdom;, {2}Newcastle University, United Kingdom

7307

Live Demo: Platform for Closed Loop Neuromodulation Based on Dual Mode Biosignals .170
Khalid Mirza, Krzysztof Wildner, Nishanth Kulasekeram, Simon Cork, Steve Bloom, Konstantin Nikolic,
Chris Toumazou

Imperial College London, United Kingdom

7308
Live Demonstration: Targeted Transcutaneous Electrical Nerve Stimulation for Phantom Limb
SeNSOry FEedback ... e 171

Luke Osborn{2}, Joseph Betthauser{2}, Rahul Kaliki{1}, Nitish Vyomesh Thakor{3}
{1}Infinite Biomedical Technologies / Johns Hopkins University, United States; {2}Johns Hopkins
University, United States; {3}Johns Hopkins University / National University of Singapore, United States

7309
Live Demonstration: a Real-Time Measurement System for Pose of Anterior Pelvic Plane and
Implantation Angles of Prosthesis in THR Surgeries .......cccccovviiiiiiiiiisssesseeeccsessssnns 172

Zhe Cao, Hong Chen, Shaojie Su, Zhihua Wang
Tsinghua University, China

7310
Live Demonstration: a Hand Gesture Recognition Wristband Employing Low Power Body Channel
L0 o 4T 0 10T 1o 11 o o 173

Jingna Mao{1}, Jian Zhao{1}, Guijin Wang{1}, Huazhong Yang{1}, Bo Zhao{2}
{1}Tsinghua University, China; {2}University of California at Berkeley, United States

7314

Live Demonstration: Tactile Events from Off-the-Shelf Sensors in a Robotic Skin.............. 174
Chiara Bartolozzi, Paolo Motto Ros, Francesco Diotalevi, Marco Crepaldi

Istituto Italiano di Tecnologia, Italy
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7316

Live Demonstration: 3D Wound Detection & Tracking System Based on Artificial Intelligence
N o 131 0 P 175
Marco Farina, Jacopo Secco

Politecnico di Torino, ltaly
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7:30 - 18:00
REGISTRATION
Room: Foyer

8:00 -9:30

LECTURE SESSION: Biomedical Imaging
Room: Aula Magna

Session Chair: Alejandro Linares-Barranco

CMOS Fluorescence Lifetime to Frequency Converter with Background Calibration.......... 176
Guogqing Fu, Sameer Sonkusale
Tufts University, United States

Adaptive Method for MRI Enhancement Using Squared Eigenfunctions of the Schroédinger
L0 o 7= - 1 o) 180
Abderrazak Chahid{2}, Hacene Serrai{1}, Eric Achten{1}, Taous-Meriem Laleg-Kirati{2}

{1}Department of Radiology, University of Gent, Belgium; {2}King Abdullah University of Science and
Technology, Saudi Arabia

Inexpensive 1024-Channel 3D Telesonography System on FPGA ..........coommimiiieiineennnnnnnnns 184

Aya Ibrahim, Damien Doy, Claudio Loureiro, Eliéva Pignat, Federico Angiolini, Marcel Arditi, Jean-Philippe
Thiran, Giovanni De Micheli

Ecole Polytechnique Fédérale de Lausanne, Switzerland

Guide Image Based Enhancement Method for Wireless Capsule Endoscopy ...........cceveenne 188
Mingzhu Long{1}, Zhuo Li{1}, Yuchi Zhang{1}, Xiang Xie{1}, Guolin Li{1}, Shigang Yue{2}, Zhihua Wang{1}
{1}Tsinghua University, China; {2}university of lincoln, United Kingdom

Beyond Supply-Voltage Bootstrapped Pulser for Driving CMUT Arrays in Ultrasound Imaging
...................................................................................................................................................... 192
Gwangrok Jung, Coskun Tekes, Amirabbas Pirouz, Levent Degertekin, Maysam Ghovanloo

Georgia Institute of Technology, United States

9:30 - 10:30
COFFEE BREAK
Foyer
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9:30 - 10:30

POSTER SESSION: Wireless & Wearable Technology
Room: Sala Consiglio di Facolta

Session Chair: Kiichi Niitsu

7019

Modeling of mm-Sized Solenoid Coils with Ferrite Tube Core for Biomedical Implants...... 196
Yuhua Cheng{2}, Dongdong Xuan{2}, Gaorong Qian{2}, Guoxiong Chen{2}, Maysam Ghovanloo{1},
Gaofeng Wang{2}

{1}Georgia Institute of Technology, United States; {2}Hangzhou Dianzi University, China

7046

Efficient Through-Waveguide Wireless Power Transfer for Body Area Networks................ 200
Alexander Vorobyov{1}, Vladimir Kopta{2}, John Farserotu{1}, Christian Enz{2}

{1}CSEM, Switzerland; {2}Ecole Polytechnique Fédérale de Lausanne, Switzerland

7049
A Sub-GHz UWB Data Transmitter with Enhanced Output Amplitude for Implantable
=T o= 1= o3 1 o] o oY 204

Xingyuan Tong, Jie Li
Xi'an University of Posts and Telecommunications, China

7176
An Adaptable Interface Circuit for Low Power MEMS Piezoelectric Energy Harvesters with Multi-
£33 =T LI =3 4 T=T o A2 =1 - Vo oY o 1N 208

Salar Chamanian{1}, Hasan Ulusan{1}, Ozge Zorlu{2}, Ali Muhtaroglu{1}, Haluk Kiilah{1}
{1})Middle East Technical University, Cyprus; {1}Middle East Technical University, Turkey; {2}Mikro
Biyosistemler AS, Turkey

7251

Ultrasonic Wireless Powering Link of Visual Cortical Prosthesis Implant............................ 212
Banafsaj Jaafar, Jeff Neasham, Graeme. Chester, Patrick Degenaar

Newcastle University, United Kingdom

7261
Using Human Body As a Monopole Antenna for Energy Harvesting from Ambient Electromagnetic
=T o 216

Jingna Mao{1}, Jian Zhao{1}, Huazhong Yang{1}, Bo Zhao{2}
{1}Tsinghua University, China; {2}University of California at Berkeley, United States

7034

Training a Classifier for Activity Recognition Using Body Motion Simulation...................... 220
Michelangelo Grosso{2}, Davide Lena{2}, Salvatore Rinaudo{2}, David Fernandez Guzman{1}, Danilo
Demarchi{1}

{1}Politecnico di Torino, Italy; {2}STMicroelectronics srl, Italy

7035

Evaluation of Tactile Sensors As an Alternative to Force Sensors in an Assistive Haptic
T 1o 1 1= o - T 224

Andrés Trujillo-Lebn{1}, Fernando Vidal-Verdu{1}, Wael Bachta{2}
{1}Universidad de Malaga, Spain; {2}Université Pierre-et-Marie-Curie, France
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7087

Area and Power Optimised ASIC Implementation of Adaptive Beamformer for Hearing
N {3 PPRPPRPPPNS 228
Kartik Samtani, Jobin Thomas, Deepu S. P., Sumam David S.

National Institute of Technology Karnataka, India

7108
Comparison of Real and Virtual Rehabilitation Using Hand Measurement Device Based on Six-Axis
L L= LIS T=T 4 EoT o Y 232

Yujiro Tsuzuki, Kouki Nagamune
University of Fukui, Japan

7260
A Compact Size Charge-Mode Stimulator Using a Low-Power Active Charge Balancing Method for
Deep Brain Stimulation (DBS) ... e s s 236

Reza Ranjandish, Alexandre Schmid
Ecole Polytechnique Fédérale de Lausanne, Switzerland

7271
An Objective Assessment to Investigate the Impact of Turning Angle on Freezing of Gait in
ParkinSon's DIS@ASE ........ccuueuuiiiiiiiiiniiiini s rna s e r e nn e nn e e n e 240

Matilde Bertoli{2}, Andrea Cereatti{2}, Ugo Della Croce{2}, Martina Mancini{1}
{1}Oregon Health and Science University, United States; {2}Universita degli Studi di Sassari, Italy

7008
An Energy-Efficient and Delay-Constrained Resource Allocation Scheme for Periodical Monitoring
Traffic in SMArtBANS ... s s e s e s s s e s e e nnnas s s s e nnnnnennnnnn 244

Jaume Ramis-Bibiloni, Loren Carrasco-Martorell
Universitat de les llles Balears, Spain

7238
A 3.77 nW, 11.4 fJ/b/mm Link for Reliable Wireline Communication in Ultra-Low Power on-Body
L= o gl (V= 4T o € 248

Christopher Lukas{2}, Benton Calhoun{2}, Raj Bhakta{1}, Jesse Jur{1}
{1}North Carolina State University, United States; {2}University of Virginia, United States

7263
A Proof-of-Concept Wearable Photoplethysmography Sensor-Node for Near Real-Time Pulse
Transit Time MeasSUremMENtS.........cccuciiiiiciiiiriccir s s rs s s s s s e s s e nn s srrmasssrnnnssssennnnnnas 252

Kenan c¢agri Hirlak{1}, Ziibeyr Furkan Eryilmaz{1}, Makbule Kiibra Korkmaz{1}, Hakan Téreyin{2}
{1}Bilkent University, Turkey; {2}San Diego State University, United States

7272

SCAVM: a Self-Powered Cardiac and Activity Vigilant Monitoring System.............ccceeeveennn. 256

Luis Lopez Ruiz{2}, Matthew Ridder{2}, Daewi Fan{2}, Jiaqi Gong{2}, John Lach{2}, Jason Strohmaier{1}
{1}North Carolina State University, United States; {2}University of Virginia, United States

7055
Population Health Management Outcomes Obtained Through a Hospital-Based and Telehealth
Informatics-Enabled Telecare Service ... 260

Ching-Kuan Liu{2}, Chung-Yao Hsu{2}, Feng-Yueh Yang{2}, Jasmine Wu{1}, Kayla Kuo{1}, Por Lai{1}
{1}Crux Health Technologies Co., Ltd., Taiwan; {2}Kaohsiung Medical University, Taiwan
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7209

ABBI: a Wearable Device for Improving Spatial Cognition in Visually-Impaired Children...264
Lope Ben Porquis, Sara Finocchietti, Giorgio Zini, Giulia Cappagli, Monica Gori, Gabriel Baud-Bovy
Istituto Italiano di Tecnologia, Italy

7226

A Wireless, Minaturized Multi-Channel sEMG Acquisition System for Use in Dynamic Tasks268
Giacinto Luigi Cerone, Marco Gazzoni

Politecnico di Torino, Italy

7014

Bio-Inspired Active Amplification in a MEMS Microphone Using Feedback Computation ..272
José Guerreiro, Andrew Reid, Joseph Jackson, James Windmill

University of Strathclyde, United Kingdom

7077

CPG-Based Circuitry for Controlling Musculoskeletal Model of Human Locomotor System276
Andrii Shachykov{3}, Patrick Henaff{2}, Anton Popov{1}, Alexander Shulyak{1}

{1}National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Ukraine;
{2}Université de Lorraine / CNRS - Inria, France; {3}Université de Lorraine-INRIA-CNRS, Ukraine

7144

Bursting Through Interconnection of Excitable Circuits........ccccccvvrimimiemmmmmmmescnnccrnesnnn, 280
Luka Ribar, Rodolphe Sepulchre

University of Cambridge, United Kingdom

7164
A Wireless Opto-Electro Neural Interface for Experiments with Small Freely-Behaving
Y 14 - P 284

Yaoyao Jia{1}, Wasif Khan{2}, B. Lee{1}, B. Fan{2}, Yue Guo{2}, F. Madi{2}, A. J. Weber{2}, Wen Li{2},
Maysam Ghovanloo{1}
{1}Georgia Institute of Technology, United States; {2}Michigan State University, United States

10:30 — 12:00

LECTURE SESSION: Biosensor Devices
Room: Aula Magna

Session Chair: Gert Cauwenberghs

Raspberry Pi Driven Flow-Injection System for Electrochemical Continuous Monitoring
e F= 1 o] 1 1= 288
Bruno Donato{3}, Francesca Stradolini{1}, Abuduwaili Tuoheti{2}, Federico Angiolini{1}, Danilo
Demarchi{4}, Giovanni De Micheli{1}, Sandro Carrara{1}

{1}Ecole Polytechnique Fédérale de Lausanne, Switzerland; {2})Ecole Polytechnique Fédérale de
Lausanne / Politecnico di Torino, ltaly; {3}Ecole Polytechnique Fédérale de Lausanne / Sapienza —
Universita di Roma, Switzerland; {4}Politecnico di Torino, Italy

Towards a Biohybrid Sensing Platform Built on Impedance-Based Bacterial Flagellar Motor
TAChOMELIY ... 292
Tom Zajdel{3}, Alexander Walczak{5}, Debleena Sengupta{4}, Victor Tieu{2}, Behzad Rad{1}, Michel
Maharbiz{3}
{1})Lawrence Berkeley National Laboratory, United States; {2}Stanford University, United States;
{3}University of California, Berkeley, United States; {4}University of California, Los Angeles, United States;
{8}University of Washington, United States

xliv



Improving the pH Sensitivity of ISFET Arrays with Reactive lon Etching..............ccccccuuuueee. 296
Nicolas Moser, Christoforos Panteli, Dora Ma, Chris Toumazou, Kristel Fobelets, Pantelis Georgiou
Imperial College London, United Kingdom

A Portable System for Real-Time Non-Contact Blood Oxygen Saturation Measurements ..300
Deepak Mishra, Shivam Chandra, Abhay Chandra, Siddhant Jain, Mukul Sarkar
Indian Institute of Technology Delhi, India

Bio-Impedance Spectroscopy (BIS) Measurement System for Wearable Devices................ 304
Bassem Ibrahim{1}, Drew Hall{2}, Roozbeh Jafari{1}
{1} Texas A&M University, United States; {2}University of California, San Diego, United States

12:00 - 13:00
LUNCH
Sala Consiglio di Facolta

13:00 — 14:00
KEYNOTE 2: GIANLUCA PETTITI
Room: Aula Magna

14:00 — 15:30

LECTURE SESSION: Biosignal Recording

Room: Aula Magna

Session Chairs: Laleh Najafizadeh and Jennifer Blain Christen

Approach to Compensate Measurement Errors in Electrical Impedance Tomography ....... 308
Tobias Menden, Jakob Orschulik, Toni Tholen, Steffen Leonhardt, Marian Walter
Rheinisch-Westfélische Technische Hochschule Aachen, Germany

Real-Time Classification Technique for Early Detection and Prevention of Myocardial Infarction on
Wearable DeVICES......... s nnn e rn R n s 312
Dionisije Sopic{1}, Amin Aminifar{2}, Amir Aminifar{1}, David Atienza{1}

{1}Ecole Polytechnique Fédérale de Lausanne, Switzerland;: {2}Khajeh Nasir Toosi University, Iran

An Implementation of Motion Artifacts Elimination for PPG Signal Processing Based on Recursive
Least Squares Adaptive Filter........ s e r s s e e e e e e e e ennes 316
Chih-Chin Wu, I-Wei Chen, Wai-Chi Fang

National Chiao Tung University, Taiwan

Spectral and Time-Frequency Domains Features for Quantitative Lower-Limb Rehabilitation
Monitoring via Wearable Inertial SENSOrs. ... 320
Salvatore Tedesco, Andrea Urru, Brendan O'Flynn

Tyndall National Institute / University College Cork, Ireland

Low-Complexity Greedy Algorithm in Compressed Sensing for the Adapted Decoding of
[0 324
Alex Marchioni{2}, Mauro Mangia{2}, Fabio Pareschi{1}, Riccardo Rovatti{2}, Gianluca Setti{1}
{1}Universita degli Studi di Ferrara, Italy; {2}Universita di Bologna, Italy
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15:30 - 16:30
COFFEE BREAK
Sala Consiglio di Facolta

15:30 — 16:30

POSTER SESSION: Biosignal Recording & Processing
Room: Sala Consiglio di Facolta

Session Chairs: Hanjun Jiang and Laleh Najafizadeh

7030
Towards More Efficient Objective Tests of Hearing Thresholds: Phase Based Detection of Cortical
XU Lo 11 o oY == o Lo 4 E=T == 328

Darren Mao{3}, Hamish Innes-Brown{1}, Matthew Petoe{1}, Yan Wong{2}, Colette McKay{1}
{1}Bionics Institute, Australia; {2}Monash University, Australia; {3}University of Melbourne, Australia

7036
A 2:1 pyW Event-Driven Wake-Up Circuit Based on a Level-Crossing ADC for Pattern Recognition
L T L= 1L 3 o= T N 332

Giovanni Rovere, Schekeb Fateh, Luca Benini
Eidgendssische Technische Hochschule Ziirich, Switzerland

7051
Ankle Muscles Co-Activation During Walking: a Gender Comparison in Adults and
L0 11 Lo |4 =Y o P 336

Alessandro Mengarelli{2}, Annachiara Strazza{2}, Sandro Fioretti{2}, Laura Burattini{2}, Francesco Di
Nardo{2}, Valentina Agostini{1}, Marco Knaflitz{1}
{1}Politecnico di Torino, Italy; {2}Universita Politecnica delle Marche, Italy

7059

Inpainting Makes Every Sample Count ... 340
Sebastian Schmale, Steffen Paul

Universitat Bremen, Germany

7067
Impedance Spectroscopy Systems: Review and an All-Digital Adaptive IIR Filtering
/X o o o Y- Vo o 1 344

Nikola Ivanisevic, Saul Rodriguez, Ana Rusu
KTH Royal Institute of Technology, Sweden

7072
A Low Complexity Patient-Specific Threshold Based Accelerator for the Grand-Mal Seizure
D 1T o o [ 348

Muhammad Rizwan Khan, Wala Saadeh, Muhammad Awais Bin Altaf
Lahore University of Management Sciences, Pakistan
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7082

A Neural Recording Amplifier Based on Adaptive SNR Optimization Technique for Long-Term
IMPIlaNtatioN....... ... s nnan 352
Taeju Lee{4}, Doojin Jang{4}, Yoontae Jung{4}, Hyuntak Jeon{4}, Soonyoung Hong{1}, Sungmin Han{3},
Jun-Uk Chu{2}, Junghyup Lee{1}, Minkyu Je{4}

{1}Daegu Gyeongbuk Institute of Science and Technology, Korea; {2}KIMM, Korea; {3}KIST, Korea;
{4}Korea Advanced Institute of Science and Technology, Korea

7092
An Electrocardiography System Design for Obstructive Sleep Apnea Detection Based on Improved
Lomb Frequency Analysis Algorithm...........coooi i 356

Wai-Chi Fang{1}, I-Wei Chen{1}, Shu-Han Fan{1}, Chih-Kuo Lee{2}
{1}National Chiao Tung University, Taiwan; {2}National Taiwan University Hospital,Hsin-Chu Branch,
Taiwan

7105
Very Low Power Event-Based Surface EMG Acquisition System with Off-the-Shelf
Lo 4 01 o T 1= £ 1 - PP 360

David Alejandro Fernandez Guzman{2}, Stefano Sapienza{2}, Bianca Sereni{2}, Paolo Motto Ros{1}
{1}Istituto Italiano di Tecnologia, Italy; {2}Politecnico di Torino, Italy

7106
Stability Improvement and Noise Suppression in Non-Contact in-Bed Electrocardiogram
Measurement Using Laminated Feedback Electrode ...........cccommmmeiiiiiiimmicscniinnnenncneees 364

Mayuko Takano, Hiromu Komiya, Akinori Ueno
Tokyo Denki University, Japan

7115
A Versatile Electrode Sorting Module for MEAs: Implementation in a FPGA-Based Real-Time
Y53 (=T 1 o 368

Antoine Pirog{2}, Yannick Bornat{2}, Sylvie Renaud{2}, Romain Perrier{1}, Manon Jaffredo{1}, Matthieu
Raoux{1}, Jochen Lang{1}
{1}Université de Bordeaux, France; {2}Université de Bordeaux / IMS Laboratory, France

7119

Sparse Sensing Matrix Based Compressed Sensing in Low-Power ECG Sensor Nodes ....372
Alex Marchioni{2}, Mauro Mangia{2}, Fabio Pareschi{1}, Riccardo Rovatti{2}, Gianluca Setti{1}
{1}Universita degli Studi di Ferrara, Italy; {2}Universita di Bologna, Italy

7136

Epileptic Seizure Detection Based on Video and EEG Recordings.......ccccceeeeeememmmnnnnnnnnnsnnnnnns 376
Hoda Aghaei{2}, Mahdi Kiani{2}, Hamid Aghajan{1}

{1}Gent University, Belgium; {2}Sharif University of Technology, Iran

7175

Heart Wall Velocity Sensing Using Pulsed Radar ... 380
Kristian Kjelgard{3}, Mathias Temmer{3}, Tor Sverre Lande{3}, Dag Trygve Wisland{3}, Stig Stea{1}, Lars
Gunnar Kleeboe{2}, Thor Edvardsen{2}

{1}Novelda AS, Norway; {2}Oslo University Hospital, Norway; {3}University of Oslo, Norway
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7184

Compressed Estimation of Heart and Respiratory Rates from a Photoplethysmogram....... 384
Chanki Park, Boreom Lee

Gwangju Institute of Science and Technology, Korea

Power Analysis of a Mobile EEG System with Compressed Sensing.......ccccccceuuumeunnnnne 388
Bathiya Senevirathna, Pamela Abshire
University of Maryland, United States

7234
Non-Contact Biometric Identification and Authentication Using Microwave Doppler
T £ = o 392

Takaaki Okano, Shintaro Izumi, Hiroshi Kawaguchi, Masahiko Yoshimoto
Kobe University, Japan

7268
A Miniaturized Wearable Wireless Hand Gesture Recognition System Employing Deep-Forest
L === ) = PSP 396

Jian Zhao{1}, Jingna Mao{1}, Guijin Wang{1}, Huazhong Yang{1}, Bo Zhao{2}
{1}Tsinghua University, China; {2}University of California at Berkeley, United States

7269
Capacitively Coupled ECG Sensor System with Digitally Assisted Noise Cancellation for Wearable
APPLICALION ... 400

Yuki Nagasato, Shintaro Izumi, Hiroshi Kawaguchi, Masahiko Yoshimoto
Kobe University, Japan

7277
Wearable 3D Lung Ventilation Monitoring System with Multi Frequency Electrical Impedance
LI .4 Lo Yo =T o1 1/ 404

Minseo Kim{2}, Joonsung Bae{1}, Hoi-Jun Yoo{2}
{1}Kangwon National University, Korea,; {2}Korea Advanced Institute of Science and Technology, Korea

7282
A Computational Framework for Effective Isolation of Single-Unit Activity from in-Vivo
Electrophysiological Recording ... ssssssssss s s sssnssas 408

Hristos Courellis, Samuel Nummela, Cory Miller, Gert Cauwenberghs
University of California, San Diego, United States

7283
Ultrawide Range Square Wave Impedance Analysis Circuit with Ultra-Slow Ring-Oscillator Using
Gate-Induced Drain-Leakage Current...........cooooiiiiiiiiiiiiiiiisscssssr s 412

Yoshiki Takezawa{2}, Koji Kiyoyama{1}, Kenji Shimokawa{2}, Zhengyang Qian{2}, Hisashi Kino{2},
Takafumi Fukushima{2}, Tetsu Tanaka{2}
{1}Nagasaki Institute of Applied Science, Japan; {2} Tohoku University, Japan

7291

Hardware-Oriented Algorithm for Phase Synchronization Analysis of Biomedical Signals 416
Tomoki Sugiura, Jaehoon Yu, Yoshinori Takeuchi

Osaka university, Japan
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16:30 — 18:00

LECTURE SESSION: Bio-inspired Circuits
Room: Aula Magna

Session Chairs: Zhihua Wang and Abe Elfadel

From LIF to AdEx Neuron Models: Accelerated Analog 65 nm CMOS Implementation ....... 420
Syed Ahmed Aamir, Paul Miiller, Laura Kriener, Gerd Kiene, Johannes Schemmel, Karlheinz Meier
Ruprecht-Karls-Universitat Heidelberg, Germany

On-Chip Unsupervised Learning in Winner-Take-All Networks of Spiking Neurons............. 424
Raphaela Kreiser{1}, Timoleon Moraitis{2}, Yulia Sandamirskaya{1}, Giacomo Indiveri{1}

{1}Universitat Zirich / Eidgendssische Technische Hochschule Ziirich, Switzerland; {2}University of
Zurich and ETH Zurich, Switzerland

Capacitor-Less RRAM-Based Stochastic Neuron for Event-Based Unsupervised

0= 1 0 1 T 428
Jie Lin, Jiann-Shiun Yuan

University of Central Florida, United States

A Low Power Architecture for AER Event-Processing Microcontroller..........cccccceevveviiennennnns 432
Simone Aiassa{2}, Paolo Motto Ros{1}, Guido Masera{2}, Maurizio Martina{2}
{1}Istituto Italiano di Tecnologia, Italy; {2}Politecnico di Torino, Italy

Parallel Distribution of an Inner Hair Cell and Auditory Nerve Model for Real-Time
N o o1 L= T ) o 436
Robert James, Jim Garside, Michael Hopkins, Luis Plana, Steve Temple, Simon Davidson, Steve Furber
University of Manchester, United Kingdom

18:45 - 24:00
GALA DINNER
Location: la Venaria Reale
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FoodCAS 2017 - FRIDAY, OCTOBER 20t

**ALL FOODCAS 2017 SESSIONS WILL TAKE PLACE AT POLITECNICO DI TORINO,
DEPARTMENT OF ELECTRONICS AND TELECOMMUNICATIONS, CORSO CASTELFIDARDO
42/A, 5™ FLOOR MEETING ROOM**

8:45-9:00
OPENING

9:00 — 9:45
KEYNOTE 1: JOHN P. VERBONCOEUR

9:45-11:00
LECTURE SESSION: Foods-I
Session Chairs: Danilo Demarchi and Mohamad Sawan

VCO-Based ESR-on-a-Chip As a Tool for Low-Cost, High-Sensitivity Food Quality
0o 111 o 440

Anh Chu{2}, Benedikt Schlecker{2}, Jonas Handwerker{2}, Silvio Kiinstner{1}, Maurits Ortmanns{2}, Klaus
Lips{1}, Jens Anders{2}

{1}Helmholtz-Zentrum Berlin, Germany; {2}Universitét Ulm, Germany

Authentication and Traceability of Food Products Through the Supply Chain Using NQR
K o =T o2 €0 T oo )V 444
Fengchao Zhang{2}, Naren Masna{2}, Swarup Bhunia{2}, Cheng Chen{1}, Soumyajit Mandal{1}

{1}Case Western Reserve University, United States; {2}University of FLorida, United States

Fast Food Safety Screening with CMOS High-Sensitivity Large-Arrayed ISFET Sensor .....448

Yu Jiang{1}, Philippe Coquet{1}, Hao Yu{2}

{1}Nanyang Technological University, Singapore; {2}Southern University of Science and Technology,
China

Integrated Platform for Pesticides Detection in FOOd...........covvmiiiiiiieiieeeenmsne s 452
Carmen Moldovan{2}, Bogdan Firtat{2}, Silviu Dinulescu{2}, Costin Brasoveanu{2}, Marian lon{2}, Cecilia
Codreanu{2}, Carmen Mihailescu{1}, Dana Stan{1}, Mihaela Savin{1}

{1})DDS Diagnostic S.R.L., Romania; {2}IMT Bucharest, Romania

XSpectra®: The Most Advanced Real Time Food Contaminants Detector ...........cccccevvvvveenees 456
Bruno Garavelli, Andrea Mencarelli, Luca Zanotti
Xnext s.r.l., Italy

11:00 - 11:15
BREAK




11:15-12:30
LECTURE SESSION: Foods-II
Session Chairs: Danilo Demarchi and Mohamad Sawan

Development of an Electrochemical Caffeine Sensor for PAT Application in the Food and Beverage
0 0 1T 460
Shauna Scanlon{2}, Walter Messina{3}, Eric Moore{3}, Sharon Rothwell{1}, Scott Harrison{1}
{1}PepsiCo International, Ireland; {2}Tyndall National Institute, Ireland; {3}Tyndall National Institute &
School of Chemistry, Ireland

A Feasibility Study for CO2 Detection in Coffee Degassing Process
Damiano Sonnante
Lavazza SpA, Italy

Near-Infrared Nondestrutive Evaluation of Food Based on Multi-Frequency Lock-in
D 121 =Y o3 1 oY S 464
Pietro Burrascano{1}, Luca Senni{1}, Marco Ricci{2}

{1}Universita degli Studi di Perugia, Italy; {2}Universita della Calabria, Italy

Smart Micro-Sensing: Antibodies and Aptamer-Based Micro- ELISA As Performing off Line/On
Line Tool for Allergens and Mycotoxins Detection in FOOods...........oummmmmmmmcninnncnnnnnsiiinnnnnns 468

L. Boschis{2}, N. Ciprianetti{2}, D. Spadaro{3}, M.L. Gullino{3}, R. Rinaldi{1}, C. Garino{4}, M. Arlorio{4}
{1}aizoOn Consulting Technology, Italy; {2}Trustech s.r.l., Italy; {3}Universita degli Studi di Torino, Italy;
{4}Universita del Piemonte Orientale A. Avogadro, Italy

GreenPallet: Systemic Approach and Electronics to Improve the Food Transportation
System

Franco Fassio, Alberto Tallone

Universita degli Studi di Scienze Gastronomiche, Italy

12:30 - 14:00
LUNCH
14:00 — 14:45

KEYNOTE 2: SOREN BALLING ENGLESEN

14:45 - 16:15
LECTURE SESSION: Milk, Drink, Meat and Plants
Session Chairs: Danilo Demarchi and Mohamad Sawan

AGRION: Reduce Chemical Uses in Agriculture to Preserve Environment and Human

[ L=F= 1 o D PPPPUTRRPPPRt N/A
Luca Nari, Francesca Costamagna, Graziano Vittone

Agrion, Italy

Smart Needle for Fat Profile Detectionin Meat......................ii e, N/A

Javier Ramos{1}, Jose L. Ausin{2}, Diego Lozano{1}, Guido Torelli{3}, Francisco Duque-Carillo{2}
{1}BioBee Technologies, Spain; {2}Universidad de Extremadura, Spain; {3}Universita degli Studi di Pavia,
Italy
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MIAMI - Mobile Wireless Instrument LOC-Based to Identify and Measure M1 Aflatoxin in the Milk

Umberto Bena, Sergio Blengini
Informatica Sistemi, Italy

Precision Agriculture: Challenges in Sensors and Electronics for Real-Time Soil and Plant
1 o 3 T o T ] T R 472
Marios Sophocleous, Julius Georgiou

University of Cyprus, Cyprus

EXPO-AGRI: Smart Automatic Greenhouse Control.............ccceiiiieecciiiireseecc e 476
Alberto Castellini{3}, Alessandro Farinelli{3}, Giovanni Minuto{2}, Davide Quaglia{3}, Iseo Secco{l},
Federico Tinivella{2}

{1}Agricontrol snc, Italy; {2}CERSAA, Italy; {3}Universita degli Studi di Verona, Italy

A Feasibility Study for Food Contamination Monitoring via Microwave Imaging Technology...N/A
Jorge A. Tobon Vasquez{2}, Giovanna Turvani{2}, Gianluca Dassano{2}, Marco Vacca{2}, Mario R.
Casu{2}, Rosa Scapaticci{1}, Francesco Savorani{2}, Francesca Vipiana{2}

{1}Consiglio Nazionale delle Ricerche, Italy; {2}Politecnico di Torino, Italy

Internet of Things as a Means to Improve Agricultural Sustainability ............cccccceeiiiiiiiinnnnn. 480
Giovanni Colucci, Mattia Poletti, Riccardo Stefanelli, Daniele Trinchero
Politecnico di Torino, Italy

16:15 - 16:45
BREAK

16:45
DISCUSSION PANEL: Does agriculture (plants, foods, etc...) need more hightech
interventions? Which ones?

18:45 - 24:00
GALA DINNER
Location: la Venaria Reale

lit



BioCAS 2017 - SATURDAY, OCTOBER 21st

8:30 -10:00

LECTURE SESSION: SPECIAL SESSION: Next Generation Millimeter-Scale Wireless Neural
Implants

Room: Aula Magna

Session Chairs: Timothy Constandinou and Maysam Ghovanloo

Scaling of Ultrasound-Powered Receivers for Sub-Millimeter Wireless Implants ................ 484
Ting Chia Chang, Marcus Weber, Jayant Charthad, Spyridon Baltsavias, Amin Arbabian
Stanford University, United States

Millimeter-Scale Integrated and Wirewound Coils for Powering Implantable Neural
o2 o =3 =3 =1 g 4 488
Peilong Feng{2}, Timothy Constandinou{2}, Pyungwoo Yeon{1}, Maysam Ghovanloo{1}

{1}Georgia Institute of Technology, United States; {2}Imperial College London, United Kingdom

Microwire-CMOS Integration of mm-Scale Neural Probes for Chronic Local Field Potential
= o o [ 3 ' 492
Katarzyna Szostak, Federico Mazza, Michal Maslik, Lieuwe Leene, Peilong Feng, Timothy Constandinou
Imperial College London, United Kingdom

Wireless Powering of mm-Scale Fully-on-Chip Neural Interfaces..........ccccceiiiiiiiiniiiinisnnennnees 496
Jiwoong Park{2}, Chul Kim{2}, Abraham Akinin{2}, Sohmyung Ha{1}, Gert Cauwenberghs{2}, Patrick
Mercier{2}

{1}INYU Abu Dhabi, U.A.E.; {2}University of California, San Diego, United States

A Miniature Headstage for High Resolution Closed-Loop Optogenetics..........cccceevvrvreerrnnnnes 500
Adam Mendrela{2}, Kanghwan Kim{2}, Daniel English{1}, Sam McKenzie{1}, John Seymour{2}, Gyérgy
Buzsaki{1}, Euisik Yoon{2}

{1}New York University, United States; {2}University of Michigan, United States

10:00 - 11:00
COFFEE BREAK
Room: Sala Consiglio di Facolta

10:00 - 11:00

POSTER SESSION: SPECIAL SESSION: BrainCAS, Neural Implants + Implantable Electronics &
Interfaces

Room: Sala Consiglio di Facolta

Session Chairs: Timothy Constandinou and Maysam Ghovanloo

7016

Spike Context: a Neuromorphic Descriptor for Pattern Recognition...........ccccoceiiiiiiiiiiiiinnnn, 504
Bharath Ramesh, Ngoc Anh Le Thi, Garrick Orchard, Cheng Xiang

National University of Singapore, Singapore

liii



7021

A 216 nW/Channel DSP Engine for Triggering Theta Phase-Locked Brain Stimulation....... 508
Ahmed Alzuhair, Dejan Markovi¢

University of California, Los Angeles, United States

7024

A Simultaneous Neural Recording and Stimulation System Using Signal Folding in Recording
L0 o1 512

Yi Chen{4}, Arindam Basu{4}, Xu Liu{1}, Lei Yao{6}, Sudip Nag{5}, Minkyu Je{3}, Nitish Vyomesh
Thakor{2}

{1}Beijing University of Technology, China; {2}Johns Hopkins University / National University of
Singapore, Singapore; {3}Korea Advanced Institute of Science and Technology, Korea; {4}Nanyang
Technological University, Singapore; {5}National University of

7044

Electronics for a Safe Direct Current Stimulator.........ccoieiieeiieiieiirrcrcrrr e e e ennrennsens 516
Patrick Ou, Gene Fridman

Johns Hopkins University, United States

7054

A 0.6 V 10 Bit 120 kS/s SAR ADC for Implantable Multichannel Neural Recording............... 520
Xingyuan Tong, Ronghua Wang

Xi'an University of Posts and Telecommunications, China

7086

A True Full-Duplex 32-Channel 0.135cm? Neural Interface...........cccooiiiiiiiiiiiniiesiesccseeeeees 524
Dejan Rozgi¢, Vahagn Hokhikyan, Wenlong Jiang, Sina Basir-Kazeruni, Hariprasad Chandrakumar,
Weiyu Leng, Dejan Markovi¢

University of California, Los Angeles, United States

7142

Miniature Elastomeric Valve Design for Safe Direct Current Stimulator................................ 528
Chaojun Cheng, Raviraj Thakur, Ankitha Rajagopalan Nair, Scott Sterrett, Gene Fridman

Johns Hopkins University, United States

7146
Continuous Active Probing and Modulation of Neural Networks with a Wireless Implantable
05 1= 11 532

Vaclav Kremen{1}, Benjamin Brinkmann{1}, Inyong Kim{1}, Su-Youne Chang{1}, Jamie Van Gompel{1},
Jeffrey Herron{2}, Steven Baldassano{4}, Edward Patterson{3}, Brian Litt{4}, Timothy Denison{2},
Gregory Worrell{1}

{1}Mayo Clinic, United States; {2}Medtronic, United States; {3}University of Minnesota College of
Veterinary Medicine, United States; {4}University of Pennsylvania, United States

7196
A Neural Data Lossless Compression Scheme Based on Spatial and Temporal
g (=0 [T o3 o o N 536

Matteo Pagin, Maurits Ortmanns
Universitat Ulm, Germany
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7222

Event-Based Delay-Controlled Stimulator Controller with Priority Queue for Real-Time Closed-
Loop Neural Interface System.........ccooiiiiii s 540
Jongkil Park, Yong Hee Kim, Sang-Don Jung

Electronics and Telecommunications Research Institute, Korea

7223

Emotion Recognition Based on Low-Cost in-Ear EEG.............cooiimiimmiiimmmees 544
Gang Li, Zhe Zhang, Guoxing Wang

Shanghai Jiao Tong University, China

7270
Minimally Invasive Intracranial Pressure Monitoring: an Epidural Approach with a Piezoresistive
oY o1 Y 548

Jonathan Garich, Nicholas Fritz, Dixie Kullman, Jesse Munoz, Jennifer Blain Christen
Arizona State University, United States

7153
Targeted Transcutaneous Electrical Nerve Stimulation for Phantom Limb Sensory
=Y =Y o | o - o] 552

Luke Osborn{2}, Matthew Fifer{4}, Courtney Moran{4}, Joseph Betthauser{2}, Robert Armiger{4}, Rahul
Kaliki{1}, Nitish Vyomesh Thakor{3}

{1}Infinite Biomedical Technologies / Johns Hopkins University, United States; {2}Johns Hopkins
University, United States; {3}Johns Hopkins University / National University of Singapore, United States;
{4}Johns Hopkins University Applied Physics Laborator

7134
Electrode-Shift Tolerant Myoelectric Movement-Pattern Classification Using Extreme Learning for
Adaptive Sparse Representations..........ccccooiiiiiiiiiniiiininn i —————————— 556

Joseph Betthauser{2}, Luke Osborn{2}, Rahul Kaliki{1}, Nitish Vyomesh Thakor{3}
{1}Infinite Biomedical Technologies / Johns Hopkins University, United States; {2}Johns Hopkins
University, United States; {3}Johns Hopkins University / National University of Singapore, United States

7045

Adaptive Closed-Loop Bladder Neuromodulation ...........cccoeviiiiiiiiiiiciscsssees s 560

Yen Xian Wendy Peh{2}, Marlena Natalia Raczkowska{2}, Yuni Teh{2}, Monzurul Alam{3}, Nitish
Vyomesh Thakor{1}, Shih-Cheng Yen{2}

{1}Johns Hopkins University / National University of Singapore, United States; {2}National University of
Singapore, Singapore; {3}National University of Singapore / Hong Kong Polytechnic University, Singapore

7090

An Implant for Wireless in Situ Measurement of Lip Pressure with 12 Sensors................... 564
Joachim Becker, David Pellhammer, Patrick Preil8ner, Julia Gléggler, Bernd Lapatki, Maurits Ortmanns
Universitat Ulm, Germany

7173

Fluorescence Imaging Device with an Ultra-Thin Micro-LED..............ccccveiiiiiiiinnicccciiinnnnees 568
Kiyotaka Sasagawa, Makito Haruta, Koki Fujimoto, Yasumi Ohta, Toshihiko Noda, Takashi Tokuda, Jun
Ohta

Nara Institute of Science and Technology, Japan

Iv



7188

Implantable Mics-Based Wireless Solution for Bladder Pressure Monitoring...............cc...... 572
Antoine Tantin{1}, Antoine Letourneau{1}, Mohamed Zgaren{1}, Sami Hached{1}, Ingelin Clausen{2},
Mohamad Sawan{1}

{1}Polytechnique Montreal, Canada; {2}SINTEF Digital, Norway

7195

Ultra-Thin Biocompatible Implantable Chip for Bidirectional Communication with Peripheral
1o Y=Y 576

Maaike Op de Beeck{4}, Rik Verplancke{3}, David Schaubroeck{3}, Dieter Cuypers{3}, Maarten
Cauwe{3}, Bjorn Vandecasteele{3}, John O'Callaghan{1}, Dries Braeken{1}, Alexandru Andrei{1}, Andrea
Firrincieli{1}, Marco Ballini{1}, Aritra Kundu{2}, Ahmed Fahmy{

{1}IMEC, Belgium; {2}University of Florida, United States; {3}University of Gent, Belgium, {4}University of
Gent/ IMEC, Belgium

7205

LED-Based Temperature SE@SNOK ..........ccciiiiiirimuniiiiiinrnssssssssssssssssssssssssssssnsssssssssssssnssssssssssssnnns 580
Fahimeh Dehkhoda, Ahmed Soltan, Nikhil Ponon, Anthony O'Neill, Patrick Degenaar

Newcastle University, United Kingdom

7225

Adaptive Power Regulation and Data Delivery for Multi-Module Implants ............ccccceeeeeee 584
Andrea Mifsud, Dorian Haci, Sara Ghoreishizadeh, Yan Liu, Timothy Constandinou

Imperial College London, United Kingdom

7281

An Active Charge Balancing Method Based on Anodic Current Variation Monitoring......... 588
Reza Ranjandish, Alexandre Schmid

Ecole Polytechnique Fédérale de Lausanne, Switzerland

11:00 — 12:00
KEYNOTE 3: Georges Gielen
Room: Aula Magna

12:00 — 12:45
LUNCH
Room: Sala Consiglio di Facolta

12:45 - 14:15

LECTURE SESSION: Implantable Electronics
Room: Aula Magna

Session Chairs: Nitish Thakor and Fathi M Salem

Wireless Intracranial Pressure Monitoring System Based on an Air Pressure Sensor......... 592
Zeliang Wu{2}, Hanjun Jiang{2}, Yanshu Guo{2}, Chun Zhang{2}, Wen Jia{1}, Zhihua Wang{2}
{1}Research Institute of Tsinghua University in Shenzhen, Guangdong, China, China; {2}Tsinghua
University, China
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Towards an Implantable Telemetry System for SpO2 and PWV Measurement in Small
N T 4= 596
Philipp Schénle{2}, Qing Wang{1}, Noé Brun{2}, Jonathan Bésser{2}, Pascale Meier{2}, Qiuting Huang{2}
{1})CHUV Lausanne, Switzerland; {2}Eidgenéssische Technische Hochschule Ziirich, Switzerland

Fabrication and in Vivo Demonstration of Microchip-Embedded Smart Electrode Device for Neural
Stimulation in Retinal Prosthesis ... s 600
Toshihiko Noda{1}, Shinya Nishimura{1}, Yukari Nakano{2}, Yasuo Terasawa{2}, Makito Haruta{1},
Kiyotaka Sasagawa{1}, Takashi Tokuda{1}, Jun Ohta{1}

{1}Nara Institute of Science and Technology, Japan; {2}NIDEK Co., Ltd., Japan

Measurement of Energy Transmission Efficiency of Transcutaneous Energy Transformer in NaCl
Solution for Ventricular Assist Devices by Reducing Common-Mode Current in the Range of 200-
T 1 604
Tadashi Kaga, Kenji Shiba

Tokyo University of Science, Japan

Microfabrication, Assembly, and Hermetic Packaging of mm-Sized Free-Floating Neural
e ¢ 1= 608
Pyungwoo Yeon, Joe Gonzalez, Muneeb Zia, Sreejith Kochupurackal Rajan, Gary May, Muhannad Bakir,
Maysam Ghovanloo

Georgia Institute of Technology, United States

14:15 - 15:45

LECTURE SESSION: SPECIAL SESSION: Body Dust
Room: Aula Magna

Session Chairs: Pantelis Georgiou and Sandro Carrara

CMOS Body Dust - Towards Drinkable DiagnoOStiCs ........cuuurmmmmmmmrimmmmmmmmmmnsnensssssssnenns 612
Jan Snoeijjs{1}, Pantelis Georgiou{2}, Sandro Carrara{1}
{1}Ecole Polytechnique Fédérale de Lausanne, Switzerland; {2}Imperial College London, United Kingdom

Acquisition of Bioelectrical Signals with Small Electrodes ... 616
Vijay Viswam, Marie Obien, Urs Frey, Felix Franke, Andreas Hierlemann
Eidgendssische Technische Hochschule Ziirich, Switzerland

Compact Model for Flexible lon-Sensitive Field-Effect Transistor .......ccccccccoimmiiimccciiiirneeeee. 620
Anastasios Vilouras, Ravinder Dahiya
University of Glasgow, United Kingdom

Low-Power Architecture for Integrated CMOS Bio-Sensing .......cccccevvvvmrmmmeeeennnsssnssnnnnnnnssnnnnns 624
Paolo Motto Ros{1}, Beatrice Miccoli{2}, Alessandro Sanginario{2}, Danilo Demarchi{2}
{1}Istituto Italiano di Tecnologia, Italy; {2}Politecnico di Torino, Italy

Coil Array Design for Maximizing Wireless Power Transfer to Sub-mm Sized Implantable
0 1 o 628
Yasha Karimi{2}, Adam Khalifa{1}, Webert Montlouis{1}, Milutin Stanacevi¢{2}, Ralph Etienne-
Cummings{1}

{1}Johns Hopkins University, United States; {2}Stony Brook University, United States

15:45 - 16:30
COFFEE BREAK
Room: Sala Consiglio di Facolta

lvii



15:45 - 16:30

POSTER SESSION: Smart Devices, Circuits, and Systems
Room: Sala Consiglio di Facolta

Session Chairs: Guoxing Wang and Kea-Tiong Samuel Tang

7287

Recombinase-Based Genetic Circuit Optimization...............ooorrcci s 632
Chun-Ning Lai{2}, Jie-Hong Jiang{2}, Francois Fages{1}

{1}Inria Paris-Rocquencourt, France; {2}National Taiwan University, Taiwan

7147

A Novel Multiplier Design for Data Rendering.........ccccooiiiiiiiiiiiiiiiiiie s sess s sssssssnnnes 636
Muhammad Saleh Rashid, Ali Muhtaroglu

Middle East Technical University, Turkey

7158
An Automated Tracking System for Y-Maze Behavioral Test Using Kinect Depth
L3 T Vo 11 0 T 640

Zheyuan Wang{1}, Kevin Murnane{2}, Maysam Ghovanloo{1}
{1}Georgia Institute of Technology, United States; {2}Mercer University, United States

7186

Acoustic Analog Front-End for Bragg-Peak Detection in Hadron Therapy .......cccccceevvvvvvennes 644
Michele Riva, Elia Arturo Vallicelli, Andrea Baschirotto, Marcello De Matteis

Universita degli Studi di Milano-Bicocca, Italy

7210
Development of a Two-Tap Time-Resolved CMOS Lock-in Pixel Image Sensor with High Charge
Storability and Low Temporal NOiSe ... 648

Min-Woong Seo, Shoji Kawahito
Shizuoka University, Japan

7010

A 0.21uJ Patient-Specific REM/Non-REM Sleep Classifier for Alzheimer Patients ............... 652
Muhammad Awais Bin Altaf, Wala Saadeh

Lahore University of Management Sciences, Pakistan

7050

A 1V 10 Bit 25 kS/s VCO-Based ADC for Implantable Neural Recording ..........ccccevvrrrrrrenneees 656
Xingyuan Tong, Jie Wang

Xi'an University of Posts and Telecommunications, China

7041

Impedance-Based Detection of Schistosoma mansoni Larvae Viability for Drug

8T o2 1= 4T ' 660
Mario Matteo Modena{1}, Ketki Chawla{1}, Flavio Lombardo{2}, Sebastian Bliirgel{1}, Gordana Panic{2},
Jennifer Keiser{2}, Andreas Hierlemann{1}

{1}Eidgendssische Technische Hochschule Ziirich, Switzerland; {2}University Basel, Switzerland
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7116
Entrapment of Microparticles in a Microfluidic Device: a Model for Isolation of Circulating Tumor

O | L 664
adam Gyérgy Szélig{1}, Csilla Kurdi{2}, Marton Hartdégen{1}, Kristof Ivan{1}, Tamas Készeqi{2}, Andras
Jozsef Laki{1}

{1}Pazmany Péter Catholic University, Hungary; {2}University of Pécs, Hungary

7066

Modeling Biochemical Reactions and Gene Networks with Memristors ..........ccccccccennnnnee. 668

Hanna Abo Hanna, Loai Danial, Shahar Kvatinsky, Ramez Daniel
Technion, Israel

7080
Algorithm and Hardware Design of Discrete-Time Spiking Neural Networks Based on Back
Propagation with Binary Activations.........ccceeeiiiiiiiniic e 672

Shihui Yin{1}, Shreyas K. Venkataramanaiah{1}, Gregory K. Chen{2}, Ram Krishnamurthy{2}, Yu Cao{1},
Chaitali Chakrabarti{1}, Jae-Sun Seo{1}
{1}Arizona State University, United States; {2}Intel Corporation, United States

7100
A Compact Phenomenological Digital Neuron Implementing the 20 Izhikevich
BERAVIOIS.......ceee s aaan 677

Charlotte Frenkel, Jean-Didier Legat, David Bol
ICTEAM Institute, Université catholique de Louvain, Belgium

7138

FPGA-Based Muscle Synergy Extraction for Surface EMG Gesture Classification.............. 681
Giuseppe Franco, Pierandrea Cancian, Luca Cerina, Elisabetta Besana, Noemi Beretta, Marco Domenico
Santambrogio

Politecnico di Milano, Italy

7199

An Energy Efficient Neuromorphic Computing System Using Real Time Sensing Method.685
Hooman Farkhani{1}, Mohammad Tohidi{1}, Sadaf Farkhani{2}, Jens Kargaard Madsen{1}, Farshad
Moradi{1}

{1}Aarhus university, Denmark; {2}Islamic Azad University, Najafabad branch, Iran

7233
A Compact Ultra Low-Power Pulse Delay and Extension Circuit for Neuromorphic
o T2 === o T S 689

Carsten Nielsen, Ning Qiao, Giacomo Indiveri
Universitét Ziirich / Eidgenéssische Technische Hochschule Ziirich, Switzerland

7290
Neuromorphic Synapses with Reconfigurable Voltage-Gated Dynamics for Biohybrid Neural
L0 ] o1 1 693

Jun Wang{2}, Theodore Yu{1}, Abraham Akinin{2}, Gert Cauwenberghs{2}, Frederic Broccard{2}
{1} Texas Instruments, United States; {2}University of California, San Diego, United States

7031

Rapid Cervical Cancer Detection Using Neuromorphic Hardware ............ceeeemmmmcniiiicnnne 697
Manan Suri, Narayani Bhatia, Shridu Verma

Indian Institute of Technology - Delhi, India

lix



7052

Live Wire: Body Channel Communication As a High Impedance and Frequency-Scaled Impulse
- T T 701
Marco Crepaldi, Giorgio Zini, Antonio Maviglia, Alessandro Barcellona, Andrea Merello, Luca Brayda
Istituto Italiano di Tecnologia, ltaly

7083

An Embedded FPGA Accelerator for a Stand-Alone Dual-Mode Assistive Device................ 705

Ali Jafari{2}, Maysam Ghovanloo{1}, Tinoosh Mohsenin{2}

{1}georgia institute of technology, United States; {2}University of Maryland Baltimore county, United
States

7096

Machine Learning Microserver for Neuromodulation Device Training ........ccccccceunnnnnnnnn. 709
Gerard O'Leary{2}, Asish Abraham{2}, Akshay Kamath{2}, David Groppe{1}, Taufik Valiante{2}, Roman
Genov{2}

{1}Krembil Research Institute, Canada; {2}University of Toronto, Canada

7130

Earnest: a 64 Channel Device for Neural Recording and Sensory Touch Restoration in Neural
o= =Y 1 oL 713

Caterina Carboni, Lorenzo Bisoni, Roberto Puddu, Gianluca Barabino, Danilo Pani, Luigi Raffo, Massimo
Barbaro
Universita degli studi di Cagliari, Italy

7143
A Superposition-Based Analog Data Compression Scheme for Massively-Parallel Neural
=Y o o [ 3 ' = 717

Jonas David Rieseler, Matthias Kuhl
Albert-Ludwigs-Universitét Freiburg, Germany

7208

Wearable Pulse Wave Velocity Sensor Using Flexible Piezoelectric Film Array........ccc........ 721
Takumi Katsuura{1}, Shintaro Izumi{1}, Shusuke Yoshimoto{2}, Hiroshi Kawaguchi{1}, Masahiko
Yoshimoto{1}, Tsuyoshi Sekitani{2}

{1}Kobe University, Japan; {2}Osaka University, Japan

7278
Experimental Evaluation of Stimulus Current Generator with Laplacian Edge-Enhancement for 3-
D Stacked Retinal Prosthesis Chip........ccccciiiiiiiiiiiiiirrrrr 725

Kenji Shimokawa{2}, Zhengyang Qian{2}, Yoshiki Takezawa{2}, Hisashi Kino{2}, Takafumi Fukushima{2},
Koji Kiyoyama{1}, Tetsu Tanaka{2}
{1}Nagasaki Institute of Applied Science, Japan; {2} Tohoku University, Japan
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16:30 — 18:00

LECTURE SESSION: Biosensor Interfaces

Room: Aula Magna

Session Chairs: Wouter Serdijn and Sara Ghoreishizadeh

Scalable Hybrid Integration of CMOS Circuits and Fluidic Networks for Biosensor
X o o o 1 4 o) o 1= 729
McKay Lindsay{2}, Shaan Sengupta{2}, Kevin Bishop{2}, Megan Co{2}, Chien-Hua Chen{1}, Michael
Cumbie{1}, Matthew Johnston{2}

{1}HP, Inc., United States; {2}Oregon State University, United States

A Fully-Integrated Circulating Tumor Cell Analyzer Using an on-Chip Vector Network Analyzer and
a Transmission-Line-Based Detection Window in 65-nm CMOS..............ccccceiiiiiiiiiiniininnninnnn, 733
Taiki Nakanishi{1}, Maya Matsunaga{1}, Atsuki Kobayashi{1}, Kazuo Nakazato{1}, Kiichi Niitsu{2}
{1}Nagoya University, Japan; {2}Nagoya University / Japan Science And Technology Agency, Japan

A 65nm Compressive-Sensing Time-Based ADC with Embedded Classification and INL-Aware
Training for Arrhythmia Detection ... e 737
Anvesha Amaravati, Kyle Xu, Justin Romberg, Arijit Raychowdhury

GEORGIA TECH, United States

A Wireless System for Continuous in-Mouth pH Monitoring ... 741
Daryl Ma{1}, Christine Mason{2}, Sara Ghoreishizadeh{1}
{1}Imperial College London, United Kingdom;, {2}St Johns Smiles, United States

A Patch-Type Wireless Forehead Pulse Oximeter for SpO2 Measurement ............cccceeuneeen. 745
Afreen Azhari{2}, Shusuke Yoshimoto{2}, Toshikazu Nezu{2}, Hirokazu lida{2}, Hiroki Ota{2}, Yuki
Noda{2}, Teppei Araki{2}, Takafumi Uemura{2}, Tsuyoshi Sekitani{2}, Katsuyuki Morii{1}

{1}Nippon Shokubai Co., LTD, Japan; {2}Osaka University, Japan

18:00 — 19:00
Guided Walk to FAREWELL EVENT
Walk under the Arcades

19:00 — 21:00
FAREWELL EVENT
Palazzo Madama
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