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A Flexible Parylene-Based GIlutamate S@NSOF ...................ouuueeeeeiiieeeiiiiiieeeeeaeeeetieeeeaaaaannanns 314
Kotake, Naoki* The Univ. of Tokyo
Suzuki, Takafumi The Univ. of Tokyo
Fukayama, Osamu The Univ. of Tokyo

Mabuchi, Kunihiko The Univ. of Tokyo



FrC1 Salon |
Neural Prostheses and Robotics | (Regular Session)

13:30-13:45 FrC1.1
Modeling Human Walk by PCPG for Lower Limb Neuroprosthesis Control ............................ 317
Duvinage, Matthieu* Univ. of Mons
Castermans, Thierry Univ. of Mons
Hoellinger, Thomas CNRS
Reumaux, Jeremie Lab of Neurophysiology & Movement Biomechanics, Univ. Libre de Bruxelles
Dutoit, Thierry Faculté Polytech. de Mons
13:45-14:00 FrC1.2
Irregular High Frequency Patterns Decrease the Effectiveness of
Deep Brain Stimulation in a Rat Model of Parkinson’s Disease ................cccccceeevvvvuieeeeeeraenannn, 322
So, Rosa* Duke Univ.
McConnell, George Duke Univ.
Hilliard, Justin Duke Univ.
Grill, Warren Duke Univ.
14:00-14:15 FrC1.3
Task-Specific Dynamics for Robotic Hand Control .........................cooooeeeiiiiiieeeeeeeeeeee e 326
Rombokas, Eric* Univ. of Washington
Malhotra, Mark Univ. of Washington
Matsuoka, Yoky Univ. of Washington
14:15-14:30 FrC1.4
Towards Hierarchical BCIs for Robotic CONtrol ...................ccccc.eeueeeeeiiiieeiiieee e 330
Cheung, Willy Univ. of Washington
Chung, Mike* Univ. of Washington
Scherer, Reinhold Graz Univ. of Tech.
Rao, Rajesh PN Univ. of Washington
14:30-14:45 FrC1.5
MARS - Motor Assisted Robotic Stereotaxy SYyStem ................oooooueoioeeeeiiiieeiiieieeee e 334
Heinig, Maximilian* Univ. of Libeck
Govela, Maria Fernanda Inst. for Robotics & Cognitive Systems, Univ. of Libeck
Gasca, Fernando Univ. of Libeck
Dold, Christian Inomed Medizintechnik GmbH
Hofmann, Ulrich G. Univ. of Libeck
Tronnier, Volker Univ. Hospital Schleswig-Holstein
Schlaefer, Alexander Univ. of Libeck
Schweikard, Achim Univ. of Libeck, Germany
14:45-15:00 FrC1.6
Response Mapping for Epidural Spinal Stimulation for the Restoration of
Controlled Hindlimb Movement after Spinal Cord Injury ....................ccooovvveeeeeeiiiiieiiiiieaeeean, 338
Dougherty, Jaimie* Drexel Univ.
Knudsen, Eric Drexel Univ.
Goodman, James Drexel Univ.

Moxon, Karen Drexel Univ.



FrD1 Salon Il
Poster II: Brain Computer Interface (Poster Session)

15:00-16:30 FrD1.1
Brain-Muscle-Computer Interface Using a Single Surface
Electromyographic Signal: Initial ReSUILS ........................ceeeeeieeeeeeeeee ettt 342
Joshi, Sanjay* Univ. of California, Davis
Wexler, Anthony Univ. of California, Davis
Perez-Maldonado, Claudia Siemens Healthcare
Vernon, Scott Univ. of California Davis
15:00-16:30 FrD1.2
Channel Selection Procedure Using Riemannian Distance for BCI Applications ................... 348
Bonnet, Stéphane* CEA/LETI, MINATEC
Barachant, Alexandre CEA/LETI, MINATEC
15:00-16:30 FrD1.3
Novel Sequential Protocols for a ERP Based BCI Mouse ....................ccccovveeeevvveieeeeeaeeeeeninnnn, 3562
Salvaris, Mathew Savas* Univ. of Essex
Poli, Riccardo Univ. of Essex
Cinel, Caterina Univ. of Essex
15:00-16:30 FrD1.4
WIMAGINE: A Wireless, Low Power, 64-Channel ECoG Recording Platform for
Implantable BCI APPlICAtIONS .................ooonneeiieeeee et e e e e e e 356
Charvet, Guillaume* CEAJ/LETI, MINATEC Campus
Foerster, Michael CEA/LETI, MINATEC Campus
Filipe, Sabine CEAJ/LETI, MINATEC Campus
Porcherot, Jean CEAJ/LETI, MINATEC Campus
Béche, Jean-Francois CEA/LETI, MINATEC Campus
Guillemaud, Regis CEA/LETI, MINATEC
Audebert, Patrick CEAJ/LETI, MINATEC Campus
Régis, Guillaume CEA/LETI, MINATEC Campus
Zongo, Brice CEA/LETI, MINATEC Campus
Robinet, Stéphanie CEAJ/LETI, MINATEC Campus
Condemine, Cyril CEAJ/LETI, MINATEC Campus
Tétu, Yann CEA/LETI, MINATEC Campus
Sauter-Starace, Fabien CEA
Mestais, Corinne CEA-LETI MINATEC
Benabid, Alim-Louis CEA / Clinatec
15:00-16:30 FrD1.5
An Improved SpikeTrack: An Autonomous Multi-Electrode Control & Recording System .... 360
Hebert, Paul* California Inst. of Tech.
Wolf, Michael T. Caltech
Campos, Michael Harvard / MGH
Chakrabarti, Shubhodeep Deutsches Primatenzentrum, Gottingen
Gail, Alexander German Primate Center & The Bernstein Center for Computational Neuroscience
Burdick, Joel W. Caltech
15:00-16:30 FrD1.6
Continuous 3D Control of a Virtual Helicopter Using a Motor Imagery Based BCI ................ 364
Doud, Alexander* Univ. of Minnesota
Lucas, John P. Univ. of Minnesota

He, Bin Univ. of Minnesota



15:00-16:30 FrD1.7
Analysis of Phase Coding SSVEP Based on Canonical Correlation Analysis (CCA) ............. 368

Li, Yun Tsinghua Univ.
Bin, Guangyu Tsinghua Univ.
Gao, Xiaorong* Tsinghua Univ.
Hong, Bo Tsinghua Univ.

Gao, Shangkai Tsinghua Univ.

15:00-16:30 FrD1.8

Experiments on Using Combined Short Window Bivariate

Autoregression for EEG CIlassSifiCation ..........................cooouuuuuiieeiiiieeeieee ettt e e e e aeeeain, 372
Hoang, Tuan* Univ. of Canberra
Tran, Dat Univ. of Canberra
Nguyen, Phuoc Univ. of Canberra
Huang, Xu Univ. of Canberra
Sharma, Dhamendra Univ. of Canberra

15:00-16:30 FrD1.9

A Polymer Based Electrode Array for Recordings in the Cerebellum ..................................... 376
Ejserholm, Fredrik* Lund Univ.
Kohler, Per Lund Univ.
Bengtsson, Martin Lund Univ.
Jorntell, Henrik Experimental Medical Science
Schouenborg, Jens Lund Univ.
Wallman, Lars Lund Univ.

15:00-16:30 FrD1.10

A Bidirectional 64-Channel Neurochip for Recording and Stimulation

NeUral NEtWOIK ACHIVILY ............... .ot e e e e e e e e e e e e e e e eaannaaaes 380

Kmon, Piotr*
Grybos, Pawel
Szczygiel, Robert
Zoladz, Miroslaw
Oftfinowski, Piotr
Kleczek, Rafal

15:00-16:30

Fronto-Parietal Gamma-Oscillations Are a Cause of Performance Variation in

.......................... 384
Max Planck Inst. for Biological Cybernetics

Brain-Computer Interfacing
Grosse-Wentrup, Moritz*

15:00-16:30
Cortical Control of Reach and Grasp Kinematics in a Virtual Environment
Using Musculoskeletal Modeling Software
Aggarwal, Vikram*
Kerr, Matthew
Davidson, Adam
Davoodi, Rahman
Loeb, Gerald
Schieber, Marc
Thakor, Nitish

AGH Univ. of Science & Tech.
AGH Univ. of Science & Tech.
AGH Univ. of Science & Tech.
AGH Univ. of Science & Tech.
AGH Univ. of Science & Tech.
AGH Univ. of Science & Tech.

FrD1.11

FrD1.12

......................... 388

Johns Hopkins Univ.
Johns Hopkins Univ.
Univ. of Rochester

Univ. of Southern California
Univ. of Southern California

Univ. of Rochester

Johns Hopkins Univ.



15:00-16:30 FrD1.13
Movement Direction Decoding of Local Field Potentials Using

Time-Evolving Spatial Patterns .......................cooooemmmuueieee ettt e e e e sa e e e e e 392
Tadipatri, Vijay Aditya* Univ. of Texas, Austin
Tewfik, Ahmed Univ. of Minnesota
Ashe, James Univ. of Minnesota
Pellizzer, Giuseppe VA Medical Center
Gupta, Rahul Medtronic, Inc.

15:00-16:30 FrD1.14

Spiking Neural Network Decoder for Brain-Machine Interfaces .................ccccccccceevvvveveevennnnnnn. 396
Dethier, Julie* Stanford Univ.

15:00-16:30 FrD1.15

A Simple Generative Model Applied to Motor-Imagery Brain-Computer Interfacing .............. 400
Geronimo, Andrew* Pennsylvania State Univ.
Schiff, Steven Pennsylvania State Univ.
Kamrunnahar, Mst (Kamrun) Pennsylvania State Univ.

15:00-16:30 FrD1.16

An Adaptive Wireless Communication Protocol for Neural Data

Transmission in Freely Behaving SUDJECTES ...............cccooooooeoeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 404
Aghagolzadeh, Mehdi Michigan State Univ.
Oweiss, Karim* Michigan State Univ.

15:00-16:30 FrD1.17

Single Trial Recognition of Anticipatory Slow Cortical Potentials:

The Role of Spatio-Spectral Filtering ...................ooouuueieeeeeiieeeeeeee ettt e e eeeasa e e e e e 408
Garipelli, Gangadhar* EPFL
Chavarriaga, Ricardo Ecole Polytech. Federale de Lausanne
Millan, José del R. Swiss Federal Inst. of Tech., Lausanne

15:00-16:30 FrD1.18

Asynchronous, Parallel On-Line Classification of P300 and ERD for an Efficient Hybrid BCI .... 412
Riechmann, Hannes* Bielefeld Univ.
Hachmeister, Nils Bielefeld Univ.
Ritter, Helge CITEC, CoR-Lab, Bielefeld Univ., Bielefeld
Finke, Andrea CoR-Lab, Bielefeld Univ., Bielefeld

15:00-16:30 FrD1.19

A Genetic Programming Approach to Detecting Artifact-Generating Eye Movements

from EEG in the Absence of Electro-Oculogram .......................ooovmmuiieeeeiiiiieeeeeee e 416
Poli, Riccardo Univ. of Essex
Cinel, Caterina Univ. of Essex
Citi, Luca MGH / Harvard Medical School
Salvaris, Mathew Savas* Univ. of Essex

15:00-16:30 FrD1.20

Identification of Time-Frequency EEG Features Modulated by

Force Direction in Arm ISometric EXErtionsS .....................ooouueeieeeuiieeeeiiiieeeeeiee e eeteteeaeaiiaeaaaan, 422
Nasseroleslami, Bahman* Univ. of Strathclyde
Lakany, Heba Univ. of Strathclyde

Conway, Bernard A Univ. of Strathclyde



15:00-16:30 FrD1.21

Closed-Loop Seizure Prediction and Prevention in Rats with Kainate-Induced Seizures ...... 426
Grasse, Dane W. Drexel Univ.
Karunakaran, Suganya* Drexel Univ.
Moxon, Karen Drexel Univ.

15:00-16:30 FrD1.22

Cortical Current Density vs. Surface EEG for Event-Related Potential-based

Brain-Computer INTEITACE ...................oooeeeeeeeeeee ettt e e e e e et tteaa e e e e e e e e eeaannen s 430
Goel, Mohit Kumar* EPFL
Chavarriaga, Ricardo Ecole Polytech. Federale de Lausanne
Millan, José del R. Swiss Federal Inst. of Tech., Lausanne

15:00-16:30 FrD1.23

A Mutual Information Based Channel Selection Scheme for

P300-Based Brain Computer INterface ......................oouueeeeeeeueeeeeeeiieeeeeeieeeeeeee et eeeaiaeaaean, 434
Shahriari, Yalda Iran Univ. of Science & Tech.
Erfanian, Abbas* Iran Univ. of Science & Tech.

15:00-16:30 FrD1.24

Discrete Lifting Shapelet Transform for Biological Pattern Recognition ................................. 438
Pinzon-Morales, Ruben-Dario* Univ. Tecnologica de Pereira
Orozco, Alvaro Univ. Tecnoldgica de Pereira
Castellanos-Dominguez, German Univ. Nacional de Colombia
Guido, Rodrigo Capobianco Univ. of Sdo Paulo

15:00-16:30 FrD1.25

Low-Cost Electroencephalogram (EEG) Based Authentication ..............................ccccvvvvvvnnnnn. 442
Ashby, Corey Fernando Johns Hopkins Univ.
Bhatia, Amit* Johns Hopkins Univ.
Tenore, Francesco Johns Hopkins Univ.
Vogelstein, R. Jacob Johns Hopkins Univ.

15:00-16:30 FrD1.26

SSVEP-Based BCI Control of the DASHER Writing System .....................ooovviiiiiiieeeeeiee, 446
Garrido-del Angel, Pavel* Univ. Autonoma Metropolitana
Bojorges-Valdez, Erik Rene Univ. Autonoma Metropolitana Iztapalapa
Yanez-Suarez, Oscar Univ. Autonoma Metropolitana

15:00-16:30 FrD1.27

Combined Common Spatial Pattern and Spectral Filtering for EEG-Based BCis ................... 449
Napoli, Alessandro* Temple Univ.
Obeid, lyad Temple Univ.

15:00-16:30 FrD1.28

Towards Closed-Loop Brain-Machine Experiments across Wide-Area Networks .................. 453
Rattanatamrong, Prapaporn Univ. of Florida
Matsunaga, Andrea Univ. of Florida
Brockmeier, Austin Univ. of Florida
Sanchez, Justin C. Univ. of Miami
Principe, Jose Univ. of Florida

Fortes, José* Univ. of Florida



15:00-16:30 FrD1.29
A Hybrid SVM/HMM Based System for the State Detection of Individual Finger

Movements from Multichannel ECOG Signals ........................cooovvmmueeiiieeeeiieeeiieeeee e 457
Onaran, Ibrahim* Bilkent Univ.
Ince, Nuri Firat Univ. of Minnesota
Cetin, Enis Bilkent Univ.
Abosch, Aviva Univ. of Minnesota

15:00-16:30 FrD1.30

VLSI Multivariate Phase Synchronization Epileptic Seizure Detector .................ccccccoovvueennn..... 461
Abdelhalim, Karim* Univ. of Toronto
Genov, Roman Univ. of Toronto

15:00-16:30 FrD1.31

A High Rate Online SSVEP Based Brain-Computer Interface Speller .....................ccccceeeeeeeo. 465
Cao, Teng* Univ. of Macau
Wang, Xin Univ. of Macau
Wang, Boyu Univ. of Macau
Wong, Chi Man Univ. of Macau
Wan, Feng Univ. of Macau

15:00-16:30 FrD1.32

A Comparison of Minimum Energy Combination and Canonical Correlation

Analysis fOr SSVEP DeteCHiON ...................coooeeemmeeeeee ettt e e e e e tss e e e e aaaeeenanns 469
Nan, Wenya* Dept. of Electrical & Electronics, Faculty of Science & Tech., Univ. of Macau
Wong, Chi Man Univ. of Macau
Wang, Boyu Univ. of Macau
Wan, Feng Univ. of Macau

15:00-16:30 FrD1.33

Continuous State-Dependent Decoders for Brain Machine Interfaces .................................... 473
Ethier, Christian* Northwestern Univ.
Sachs, Nicholas Northwestern Univ.
Miller, Lee Northwestern Univ.

15:00-16:30 FrD1.34

Outlier Detection for Single-Trial for EEG Signal Analysis ...............ccccccoovveiiieeeiiiiiiieeeaaaieenain, 478
Wang, Boyu* Univ. of Macau
Wan, Feng Univ. of Macau

FrDT1 Salon |l

Poster II: Neural Prostheses and Robotics (Poster Session)

15:00-16:30 FrDT1.1

Evaluation of an Elastomer Based Gold Microelectrode Array for

Neural Recording APPLICALIONS ....................oooeeeeeeeeeeeee ettt e et tee e e e et s e e e eaaaaeaeenes 482
Minev, Ivan R.* Univ. of Cambridge
Chew, Daniel J. Univ. of Cambridge
Delivopoulos, Evangelos Univ. of Cambridge
Fawcett, James W Univ. of Cambridge

Lacour, Stéphanie EPFL



15:00-16:30 FrDT1.2
Addressable Floating Light Activated Micro-Electrical Stimulators for

Wireless NeuroStimulation ..........................oooeoueeieiieiiiee ettt e et e e et e e e e enanaas 486
Freedman, David* Boston Univ.
Spubhler, Philipp Boston Univ.
Cevik, Elif Boston Univ.
Unlu, Selim Boston Univ.
Sahin, Mesut New Jersey Inst. of Tech.

15:00-16:30 FrDT1.3

Evaluation of Negative Photo-Patternable PDMS for the Encapsulation of Neural Electrodes .. 490
Delivopoulos, Evangelos® Univ. of Cambridge
Minev, Ivan R. Univ. of Cambridge
Lacour, Stéphanie EPFL

15:00-16:30 FrDT1.4

Spatially Patterned Electrical Stimulation of the Retina for Improved Specificity .................. 495
Jepson, Lauren Hruby* The Salk Inst. of Biological Studies & The Univ. of California, San Diego
Hottowy, Pawel AGH Univ. of Science & Tech., Krakow
Gunning, Deborah E Univ. of Glasgow
Mathieson, Keith Univ. of Glasgow
Dabrowski, Wladyslaw AGH Univ. of Science & Tech.
Litke, Alan Univ. of California, Santa Cruz
Chichilnisky, E.J. The Salk Inst.

15:00-16:30 FrDT1.5

Including Non-Ideal Behavior in Simulations of Functional Electrical Stimulation ................ 499
Lynch, Cheryl Univ. of Toronto
Popovic, Milos R.* Univ. of Toronto
Graham, Geoff Univ. of Toronto

15:00-16:30 FrDT1.6

An Inductive Link for an Intracortical Visual Prosthesis ..................cccccceveeeeeiiieeiiiiiiiiieeeaaeeennnn, 503
Rush, Alexander* lllinois Inst. of Tech.
Suh, Sungjae lllinois Inst. of Tech.
Troyk, Philip lllinois Inst. of Tech.

15:00-16:30 FrDT1.7

Power and Data for a Wireless Implanted Neural Recording System ...................ccccccuvuuuuunnnnn. 507
Rush, Alexander* Illinois Inst. of Tech.
Troyk, Philip Illinois Inst. of Tech.

15:00-16:30 FrDT1.8

A Monolithic Programmable Nerve/Muscle Stimulator ...........................ccooeeeeeiieiiiiiiiieeeeeeeeee, 511
Tan, Yi Jun Jason* Natl. Univ. of Singapore
Liu, Xu Natl. Univ. of Singapore
Wee, K. H. NUS
Yen, Shih-Cheng Natl. Univ. of Singapore
Xu, Yong Ping Natl. Univ. of Singapore

Tan, Ter Chyan Natl. Univ. Hospital Singapore



15:00-16:30 FrDT1.9

Global Strategy to Guaranty Dependability of Electrical Medical Implanted Devices ............ 515
Le Floch, Fanny* Univ. Montpellier Il — LIRMM
Bernard, Serge CNRS
Bontorin, Guilherme Univ. of Bordeaux1, IMS, Enseirb
Soulier, Fabien Univ. Montpellier Il
Cathebras, Guy Univ. Montpellier Il

15:00-16:30 FrDT1.10

Brain-Actuated Humanoid Robot Navigation Control Using

Asynchronous Brain-Computer INterface .......................oooovueuoeeeeeiieeeeeieee ettt e e aaeeenin, 519
Chae, Yongwook Korea Advanced Inst. of Science & Tech. (KAIST)
Jo, SungHo Korea Advanced Inst. of Science & Tech. (KAIST)
Jeong, Jaeseung* KAIST

15:00-16:30 FrDT1.11

Control of a Center-Out Reaching Task Using a Reinforcement

Learning Brain-Machine INterface .......................oooo oo 525
Sanchez, Justin C.* Univ. of Miami
Tarigoppula, Aditya SUNY Downstate Medical Center
Choi, John Stephen SUNY Downstate Medical Center
Marsh, Brandi T. SUNY Downstate Medical Center
Chhatbar, Pratik Yashvant SUNY Downstate Medical Center
Mahmoudi, Babak Univ. of Miami
Francis, Joseph Thachil SUNY Downstate Medical Center

15:00-16:30 FrDT1.12

Evaluation of Polyimide As Substrate Material for Electrodes to

Interface the Peripheral Nervous SYStem ..................ooveeeieeeeiiieeeeeeee ettt 529
Stieglitz, Thomas* Univ. of Freiburg
Schuettler, Martin Univ. of Freiburg
Rubehn, Birthe Univ. of Freiburg
Boretius, Tim Univ. of Freiburg
Badia, Jordi Univ. Autdbnoma de Barcelona
Navarro, Xavier Univ. Autobnoma de Barcelona

15:00-16:30 FrDT1.13

Role of Neuronal Plasticity after Spinal Cord Injury for Neurorobotic Control ....................... 534
Manohar, Anitha* Drexel Univ.
Flint, Robert Drexel Univ.
Knudsen, Eric Drexel Univ.
Moxon, Karen Drexel Univ.

15:00-16:30 FrDT1.14

Computer-Based Remote Programming and Control of Stimulation Units ............................. 538
Passama, Robin Univ. of Montpellier 2
Andreu, David LIRMM — Univ. of Montpellier 2

Guiraud, David* INRIA



15:00-16:30 FrDT1.15
Electrode Design to Optimize Ganglion Cell Activation in a Retinal Neuroprosthesis:

A MOAEIING STUAY ...ttt ettt e e e e ettt e e e e e e e e e ettt e e e e e aaaeeenanas 542
Khalili Moghaddam, Gita* Univ. of New South Wales
Wilke, Robert Univ. of New South Wales
Dokos, Socrates Univ. of New South Wales
Suaning, Gregg Univ. of New South Wales
Lovell, Nigel H Univ. of New South Wales

15:00-16:30 FrDT1.16

Intraspinal Stimulation with Light Activated Micro-Stimulators ........................ccccccevvvvvvvrvnnnnn. 546
Abdo, Ammar* NJIT
Sahin, Mesut New Jersey Inst. of Tech.
Freedman, David Boston Univ.
Cevik, Elif Boston Univ.
Spubhler, Philipp Boston Univ.
Unlu, Selim Boston Univ.

15:00-16:30 FrDT1.17

Sodium Channel Inactivation Reduces Retinal Ganglion Cell Responsiveness to

Repetitive Prosthetic StIMUIQtioN ..........................oooomimmieiieee e 550
Tsai, David Univ. of New South Wales
Morley, John William Univ. of Western Sydney
Suaning, Gregg Univ. of New South Wales
Lovell, Nigel H* Univ. of New South Wales

15:00-16:30 FrDT1.18

Two-Channel Real-Time EMG Control of a Dexterous Hand Prosthesis ...............ccccccc........... 554
Matrone, Giulia* Univ. of Pavia
Cipriani, Christian Scuola Superiore Sant'Anna
Carrozza, Maria Chiara Scuola Superiore Sant'Anna
Magenes, Giovanni Univ. of Pavia

FrDT2 Salon lI

Poster Il: Emerging Technologies (Poster Session)

15:00-16:30 FrDT2.1

Flight Control of Tethered Honeybees Using Neural Electrical Stimulation ............................ 558
Bao, Li Zhejiang Univ.
Zheng, Nenggan Qiushi Academy for Advanced Studies, Zhejiang Univ.,
Zhao, Huixia Zhejiang Univ.
Hao, Yaoyao Qiushi Academy for Advanced Studies, Zhejiang Univ.
Zheng, Huoqing Zhejiang Univ.
Hu, Fuliang Zhejiang Univ.
Zheng, Xiaoxiang* Zhejiang Univ.

15:00-16:30 FrDT2.2

A Low-Cost, Easy-Fabricating Stretchable Microneedle-Electrode Array for

Intramuscular Recording and Stimulation ... 562
Guo, Liang Georgia Inst. of Tech.
Guvanasen, Gareth* Georgia Inst. of Tech.
Tuthill, Christopher Georgia Inst. of Tech.
Nichols, T. Richard School of Applied Physiology, Georgia Inst. of Tech.

DeWeerth, Stephen P. Georgia Tech/Emory Univ.



15:00-16:30 FrDT2.3

Electrochemical Stability of Poly(ethylene Dioxythiophene) Electrodes ................................. 566
Green, Rylie A. Univ. of New South Wales
Duan, Chao Univ. of New South Wales
Hassarati, Rachelle Univ. of New South Wales
Goding, Josef Univ. of New South Wales
Byrnes-Preston, Phil J. Univ. of New South Wales
Suaning, Gregg Univ. of New South Wales
Poole-Warren, Laura A. Univ. of New South Wales
Lovell, Nigel H* Univ. of New South Wales

15:00-16:30 FrDT2.4

Continuous Ultrasound Holograms for Patterned Neurostimulation ....................................... 570
Naor, Omer Faculty of Biomedical Eng., Technion — Israel Inst. of Tech.
Hertzberg, Yoni Dept. of Physic, Tel-Aviv Univ., Tel-Aviv, Israel & Insightec Ltd., Tirat Carmel, Israel
Shoham, Shy* Technion-Israel Inst. of Tech.

15:00-16:30 FrDT2.5

Multiple-Compartment Chip for Parallel Recordings of Epileptic

Activity from OrganotypiC CUILUIES .....................eeeeeeeieeeeeeee ettt e e ettt e e e e e e aaennanns 572
Berdichevsky, Yevgeny* Harvard Medical School
Staley, Kevin Massachusetts General Hospital

FrDT3 Salon Il

Poster II: Cognitive Engineering and Science (Poster Session)

15:00-16:30 FrDT3.1

A Performance Study of the Wavelet-Phase Stability in the Quantification of Neural

Correlates of Auditory Selective AteNtION .......................cooeeemmeeeiieeeeiiieeeeeee e 576
Low, Yin Fen Saarland Univ. Hospital
Strauss, Daniel J.* Computational Diagnostics & Biocybernetics Unit

15:00-16:30 FrDT3.2

Transcranial Magnetic Stimulation (TMS): Development of an Alternative Placebo System ... 580
Gonzalez-Trejo, Ernesto* Computational Diagnostics & Biocybernetics Unit
Strauss, Daniel J. Computational Diagnostics & Biocybernetics Unit
Schwerdtfeger, Karsten Saarland Univ. Hospital

15:00-16:30 FrDT3.3

An Analysis of EEG Signals During Voluntary Rhythmic Foot Movements ............................ 584
Castermans, Thierry* Univ. of Mons
Duvinage, Matthieu Univ. of Mons
Hoellinger, Thomas CNRS
Petieau, Mathieu Univ. Libre de Bruxelles
Dutoit, Thierry Faculté Polytech. de Mons

Cheron, Guy Univ. Libre de Bruxelles



FrDT4 Salon Il
Poster II: Neuro-Nanotechnology (Poster Session)

15:00-16:30 FrDT4.1
Chronic Recordings of Epileptic Seizure in a Non-Human Primate Using Carbon
Nanotube Microelectrodes on an Implantable Silicon Shanks ..................cccccccccovvvvieeievvreeaann, 589
Sauter-Starace, Fabien* CEA
Charvet, Guillaume CEAJ/LETI, MINATEC Campus
Agache, Vincent CEAJ/LETI, MINATEC Campus, Dept. DTBS, Grenoble, France
Pudda, Catherine CEA/LETI/CLINATEC, MINATEC Campus, Grenoble
Dijon, Jean CEA/LITEN, Grenoble, France
Torres-Martinez, Napoleon CEA/LETI/CLINATEC, MINATEC Campus, Grenoble
Piallat, Brigitte Grenoble Inst. of Neuroscience
Sherdil, Ariana Grenoble Inst. of Neuroscience
Divoux, Jean-Louis MXM Neuromedics
Bourquin, Nolwen Neuromedics
Charmeux, Jean-Francois Neuromedics
Berger, Francgois Hospital
Benabid, Alim-Louis CEA / Clinatec
Bibari, Olivier CEA
Chabardes, Stephan Univ. Joseph Fourier, Grenoble, France
FrE1 Salon |
Neural Prostheses and Robotics Il (Regular Session)
16:30-16:45 FrE1.1
Optimizing Recording Depth to Decode Movement Goals from Cortical Field Potentials ..... 593
Wong, Yan Tat New York Univ.
Markowitz, David New York Univ.
Gray, Charles Montana State Univ.
Pesaran, Bijan* New York Univ.
16:45-17:00 FrE1.2
Symbiotic Brain-Machine Interface Decoding Using Simultaneous Motor and
Reward Neural RepPreSentation ......................c.ccoooooeoeeiiieeieeee e e e e e e 597
Mahmoudi, Babak Univ. of Miami
Principe, Jose Univ. of Florida
Sanchez, Justin C.* Univ. of Miami
17:00-17:15 FrE1.3
High-Performance Neural Prosthetic Control Along Instructed Paths ...........................c......... 601
Sadtler, Patrick® Univ. of Pittsburgh
Ryu, Stephen Stanford Univ.
Yu, Byron M. Carnegie Mellon Univ.
Batista, Aaron Univ. of Pittsburgh
17:15-17:30 FrE1.4
Team Decision Theory and Brain-Machine Interfaces .......................coooovvimiiiiiiieeiiieeeeeee 605
Kim, Sanggyun Univ. of lllinois at Urbana-Champaign

Coleman, Todd* Univ.er



17:30-17:45 FrE1.5

Adaptive Kalman Filtering for Closed-Loop Brain-Machine Interface Systems ...................... 609
Dangi, Siddharth* Univ. of California, Berkeley
Gowda, Suraj EECS, Univ. of California, Berkeley
Héliot, Rodolphe CEA — LETI MINATEC
Carmena, Jose M. Univ. of California, Berkeley

17:45-18:00 FrE1.6

Combining Wireless Neural Recording and Video Capture for the Analysis of Natural Gait ... 613
Foster, Justin D.* Stanford Univ.
Freifeld, Oren Brown Univ.
Nuyujukian, Paul Stanford Univ.
Ryu, Stephen Stanford Univ.
Black, Michael J. Brown Univ.
Shenoy, Krishna V. Stanford Univ.

SaA1 Salon |

Neural Rehabilitation Engineering | (Regular Session)

08:30-08:45 SaA1.1

Predication of Motor Recovery Using Kinematic and Kinetic Measures ................................. 617
Mirbagheri, Mehdi* Northwestern Univ./RIC
Rymer, William Zev Northwest. & Rehab Inst of Chicago

08:45-09:00 SaA1.2

Mapping 4-AP Induced Epilepsy Propagation with a Micro-Electrode Array in

Intact Hippocampus IN-VILrO ...................ooon oottt e e e et e e e eees 621
Zhang, Mingming* Case Western Reserve Univ.
Kibler, Andrew Case Western Reserve Univ.
Durand, Dominique Case Western Reserve Univ.

09:00-09:15 SaA1.3

Temporal Alignment of Electrocorticographic Recordings Using Upper Limb Kinematics ..... 625
Talakoub, Omid* Univ. of Toronto
Marquez Chin, Cesar Univ. of Toronto
Chen, Robert Toronto Western Research Inst. (TWRI)
Wong, Willy Univ. of Toronto
Popovic, Milos R. Univ. of Toronto

09:15-09:30 SaA1.4

A System for Delivering Mechanical Stimulation to the Rat Whisker Pad During

Facial Nerve RegenNEration ...................coooouuoiimmmieeeeeeeeee ettt ettt e e et e e e e et aeeaeeaaaeenenes 629
Heaton, James* Massachusetts General Hospital & Harvard Medical School
Knox, Christopher Harvard Medical School Dept. of Otolaryngology
Malo, Juan Harvard Medical School Dept. of Otolaryngology
Hadlock, Tessa Harvard Medical School Dept. of Otolaryngology

09:30-09:45 SaA1.5

Effects of Neuroprosthetic Stimulation on the Peripheral Nerves of Amputees:

A Digital Image Processing Study ....................oooooiiiiiiiiii i 634
Herrera-Rincoén, Celia Complutense Univ. of Madrid
Cisneros, Francisco José Univ. Politécnica de Madrid
Castellanos, Juan Univ. Politécnica de Madrid

Panetsos, Fivos* Complutense Univ. of Madrid



09:45-10:00 SaA1.6
Disturbance on Inhibitory Control of Reaching Finger Movement Caused by

Transcranial Magnetic SUMUIAQtION ............................euuoieieiiiieeiee ettt se e e 638
Hiwaki, Osamu* Hiroshima City Univ.
Ishimaru, Naoyuki Hiroshima City Univ.
Fukuda, Hiroshi Hiroshima City Univ.

SaB1 Salon |

Clinical Neural Engineering | (Regular Session)

10:30-10:45 SaB1.1

Low Frequency Stimulation Decreases Seizure Frequency in a

Rat Model of Temporal LObe EPil@PSY .............ccoeeeeeeeeeeeeeee ettt e e e e e e e 642
Rashid, Saifur* Case Western Reserve Univ.
Pho, Gerald Massachusetts Inst. of Tech.
Czigler, Michael Case Western Reserve Univ.
Durand, Dominique Case Western Reserve Univ.

10:45-11:00 SaB1.2

Circuit Topology Comparison and Design Analysis for Controllable Pulse

Parameter Transcranial Magnetic Stimulators ...........................uuuuuuuiuiiiiiiiiiiiiiaaes 646
Peterchev, Angel V* Duke Univ.

11:00-11:15 SaB1.3

Functional Electrical Stimulation As a Neuroprosthetic Methodology for

Enabling Closed-Loop Urinary Incontinence Treatment .........................oooovviiiiiiieeeeeeeeeeen, 650
Wei, Xuan* Medtronic Neuromodulation
Rijkhoff, Nico Aalborg Univ.
Santa, Wesley Medtronic
Anderson, Joel Medtronic Neuromodulation
Afshar, Pedram Medtronic Neuromodulation
Schindeldecker, William Medtronic Physiological Labs
Wika, Kent Medtronic Physiological Labs
Barka, Noah Medtronic Physiological Labs
Denison, Timothy Medtronic

11:15-11:30 SaB1.4

Epileptogenic Focus Localization through Connectivity Analysis of the

Intracranial EEG: A Retrospective Study in 2 Patients ...........................uuuuuuuuuuiuniiiuiiiiiiiiiiiinannns 655
van Mierlo, Pieter* Ghent Univ. — IBBT
Carrette, Evelien Ghent Univ.
Hallez, Hans J. Ghent Univ.
Vonck, Kristl Ghent Univ. Hospital
Van Roost, Dirk MP Ghent Univ. Hospital
Boon, Paul Univ. Hospital Ghent, Lab for Clinical & Experimental Neurology
Staelens, Steven Ghent Univ. — IBBT, Antwerp Univ.

11:30-11:45 SaB1.5

Electrical Brain Stimulation for Assessment and Control of Epileptic Transitions ................ 659
Kalitzin, Stiliyan* Epilepsy Inst. in The Netherlands Foundation (SEIN)
Velis, Demetrios N. Epilepsy Inst. in The Netherlands Foundation — SEIN
Claus, Steven Epilepsy Inst. of The Netherlands

Lopes da Silva, Fernando Swammerdam Inst. of Life Sciences, Univ. of Amsterdam



11:45-12:00 SaB1.6

Electromagnetic Modeling and Design Optimization of Intra-Cortical Micro-Electrodes ....... 663
Gabran, Salam* Univ. of Waterloo
Saad, John Univ. of Waterloo
Salama, Magdy Univ. of Waterloo
Mansour, Raafat Univ. of Waterloo

SaC1 Salon |

Cognitive Engineering and Science | (Regular Session)

13:00-13:15 SaC1.1

EEG-Based Emotion Recognition During Watching Movies ...................cccooovviuiiieeeeeeeeeeeinn. 667
Nie, Dan Shanghai Jiaotong Univ., China
Wang, Xiaowei Shanghai Jiaotong Univ., China
Shi, Lichen Shanghai Jiao Tong Univ.
Lu, Bao-Liang* Shanghai Jiao Tong Univ.

13:15-13:30 SaC1.2

On the Objective Electrophysiological Estimation of Listening

Effort in Different AQe GIrOUPS ............oooooeoeeeeeeee et e e e e e e e ateaa e e e e e e e e e eannnnaes 671
Bernarding, Corinna Computational Diagnostics & Biocybernetics Unit
Latzel, Matthias SIEMENS Audiology
Strauss, Daniel J. Computational Diagnostics & Biocybernetics Unit
Corona-Strauss, Farah |.* Saarland Univ. Hospital

13:30-13:45 SaC1.3

Learning EEG Components for Discriminating Multi-Class Perceptual Decisions ................. 675
Lou, Bin Columbia Univ.
Walz, Jennifer Columbia Univ. Dept. of Biomedical Eng.
Shi, Jianing V. Columbia Univ.
Sajda, Paul* Columbia Univ.

13:45-14:00 SaC1.4

Detection of a Novelty Event in the Identification of Faces in a Passive VEP Task ................ 679
Haab, Lars* Saarland Univ. Hospital
Busse, Michael Saarland Univ. Hospital
Mohamed Aminuddin, Mai Mariam Saarland Univ. Hospital
Weis, Tina Saarland Univ. Hospital
Strauss, Daniel J. Computational Diagnostics & Biocybernetics Unit

14:00-14:15 SaC1.5

Phase-Shift Analysis on Single-Trial EEG Signals and Its Correlation with

Behavior in a Visual Perceptual Task ..................coooomemiei it 683
Devia, Christ* Prog. of Physiology & Biophysics, Faculty of Medicine, Univ. of Chile

Maldonado, Pedro Prog. of Physiology & Biophysics, Faculty of Medicine, Univ. of Chile



14:15-14:30 SaC1.6
Assessment of Cortical Inhibition in Adult Attention Deficit/Hyperactivity Disorder by

Paired-Chirp Auditory Evoked Potentials ........................ccoeeeeeeeeeiiiieee ettt 687
Gonzalez-Trejo, Ernesto* Computational Diagnostics & Biocybernetics Unit
Philipp-Wiegmann, Florence Neurocenter Saarland Univ. Hospital
Romer, Konstanze D. Neurocenter Saarland Univ. Hospital
Reinert, Philip Neurocenter Saarland Univ. Hospital
Low, Yin Fen Saarland Univ. Hospital
Boureghda, Samir Neurocenter Saarland Univ. Hospital
Retz, Wolfgang Neurocenter Saarland Univ. Hospital
Rosler, Michael Neurocenter Saarland Univ. Hospital
Strauss, Daniel J. Computational Diagnostics & Biocybernetics Unit

SaE1 Salon |

Emerging Technologies | (Regular Session)

15:00-15:15 SaE1.1

Characterization of a Stretchable Multielectrode Array for Epimysial Recording .................. 691
Guo, Liang Georgia Inst. of Tech.
Guvanasen, Gareth* Georgia Inst. of Tech.
Tuthill, Christopher Georgia Inst. of Tech.
Nichols, T. Richard School of Applied Physiology, Georgia Inst. of Tech.
DeWeerth, Stephen P. Georgia Tech/Emory Univ.

15:15-15:30 SaE1.2

Low Power Noise Immune Circuit for Inplantable CMOS Neurochemical Sensor

Applied in Neural ProStRELICS .................ccooeoeeeeeeeeee et 695
Poustinchi, Mohammad* McGill Univ.
Musallam, Sam McGill Univ.

15:30-15:45 SaE1.3

A Flexible Optrode for Deep Brain NeurophotoniCs ....................ccoovmiiiiiiieeeeeeieeeeeeeee e, 700
Lin, Szu-Te Univ. of Houston
Gheewala, Mufaddal Univ. of Houston
Wolfe, John C. Univ. of Houston
Dani, John A. Baylor College of Medicine
Shih, Wei-Chuan* Univ. of Houston

15:45-16:00 SaE1.4

Validation of Chronic Implantable Neural Sensing Technology Using

Electrocorticographic (ECoG) Based Brain Machine Interfaces ..................cc.cccccevvvvvvvvevennnnnnn. 704
Afshar, Pedram* Medtronic Neuromodulation
Moran, Daniel Washington Univ. in St. Louis
Wei, Xuan Medtronic Neuromodulation
Rouse, Adam Washington Univ.
Denison, Timothy Medtronic

16:00-16:15 SaE1.5

Temporally Resolved Molecular Motor Dynamics: A Case of Ncd-Microtubule Interactions ... 708
Butterfield, Anthony Univ. of Utah
Skliar, Mikhail* Univ. of Utah

16:15-16:30 SaE1.6

Deep Brain Stimulation for Phantom Perceptions ...................ooooouuuiiieeeeeiieeeiieieeeee e 712

Bedenbaugh, Purvis*® East Carolina Univ., Cranial Medical Systems





