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Speech Perception and
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Processing
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B P L Bionics and
Phatonics Lab

st
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» 8YAb — Electrical & Computer Engineering, Johns Hopkins University, 2010
« & Al — Radio Engineering, Korea University, 2000

» StAb — Electronics Engineering, Korea University, 1998

=L

+ 2011-©M: Zu=/Rus/Eue, DAWS W

2000 — 2005: LG Qt2F A FUA AR

2018 — 2019: George Washington University(CNH), w2 Wl ==

2010 — 2011: 2 NIST (EZ A 724, MD) 2HALE 72 &
2009: 3 IBM T.J. Watson Research Center (NY), Guest Researcher
2008: = FDA CDRH (MD), Guest Researcher

 Intuitive Surgical, Johhson&Johnson J|= Ol ™ (Z0IM 32 =8 22 AIAEH)

A5 20

« ITRC QIZ XSO RMES (2016~F MH): Al QHIF8H A A RICHO|S Dl JHe

o HMAEXDIHIIE SHAIY (2013~2014): AMIHE LIHASH A|AE O

e LGHATHH ZHBSSHFA U4 XNJALY (2018-2019): ==E XsE AI 22 Jl= W
o XHMIOH &A1 E=(BCI) AIAE! (2017~2020): LI AKX J|8HS] HIOIL AN Jl= W

Original
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8¢ Al — Physiology, University of Oxford, UK, 2008

& Al — Neuroscience, University of Oxford, UK, 2004
st Al — Mathematics, University of Oxford, UK, 2003
23

2010 — Now: Associate Professor, Korea University, Korea

2008 — 2009: Lecturer in Neuroscience, Keble College, University of Oxford, UK
2007 — 2009: Post-Doctoral Researcher,

Department of Physiology, Anatomy & Genetics, University of Oxford, UK

=
- 20¢f
MESIA gf J|Y Y 220 A28 J|HdHAA(HI|Mes/ds/Z2R7EE I H)
L=GIOIHEMA S I & 22 &40 A Z2H JIM AR L 35 Iz N
MI&HA o sl I8 =21 & o2 2 & 1 spiking neural network e & Al Y S &
/{ 0 }'\(il"vivo ]\/[ In vivo calcium imaging ] (__Biological Brain ] ( Spiking Neural Network ] ( ]

Feedforward inhibition (FF1)
+ feedback inhibition ("51)
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' At — Engineering, University of Cambridge, UK, 2010
< Al — Medical Engineering, University of London (QM), UK, 2005
¥ At — Medical Engineering, University of London (QM), UK, 2004

Jor
Jo gy Jz 40

FzQ A
» 2012 — Now: Associate Professor, Korea University, Korea
» 2015 — Now: Chief Executive Officer (CEO), NeuroTx. Ltd.
e 2010 - 2012: Post-Doctoral Research Fellowship,
The Hospital for Sick Children, University of Toronto, Canada

o Z20F

« AlJ|B RZROEH ANZE Y 0IE El 2 & ME XS ® X (Electroceutical)

o UZIE SE QIAM AIE &E8H ANMEO L SHES Brain-Computer Interface

« JEIRY 9 E2FE J|8t Clinical Modeling & XIS# Clinical Decision Support System

EEG during =
< motor imagery
User-specific stimulation 4 Vi &9
D | Pysicaly dsabled
. Neuro ¥%4 \ o o
5 feedback Ma '—Q )
- F bbby — e
2 from noma suject
Baroreflex sensitivity = 5 ki S
Heart rate variability Normal subject
FROIEW 225 Jlet KHZOHR XEE 2EIZZ AR EE D8t
=D E RSP IS Cl-ZFE AHBOIA ANss LAAMZBERE AIAEH
-
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« 8'AF = Psychology, Emory University, USA, 2005
« & At — Psychology, Korea University, 1996

« StAl - Biology, Korea University, 1994

=R A

» 2015 — Current: Associate Professor, Korea University, Korea

+ 2009 — 2015: Assistant Professor, Korea University, Korea

+ 2007 — 2009: Research Fellow, Seoul National University School of Medicine, Seoul
National University Bundang Hospital, Korea

Striatum Insula

= AR 20t
2AFS| N2 -
oo ™ o HM Y EMNZHO L AHPSHE JIM AR
LDt 2] A e A2 Y OX=HIIEHS 2t ENHIE JIY LA
X oI K| o Al o1 340 T . ADIEJD| DOIE, B2, 22 U MBS0 23 J|Y el
SMA A+ AR . IMRIH QA ITMS &tES WA= D18, Q1K 22 i 28
gs’
. ,/_, Inter-block interval f-:"é'f\\.\‘.\-\:‘\
Affective £ 1] T
. AN " 28" r=-049p<0l .
Cognition ‘ - T e
ol R »e l (b) Avoidance anticipation
N et 17

&
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¥ At — Biological Psychology, Magdeburg University, Germany, 2007
< Ab — Neurobiology & Physiology, Northwestern University, USA, 1998
¥ At — Forest resources/Chemistry, Seoul National University, Korea, 1994

FzQ A

+ 2018 — 2019: Visiting Scholar, McGovern Institute for Brain Research, MIT

+ 2012 - 2017: Assistant Professor, Korea University, Korea

2011 — 2011: Research Assistant Professor, Yonsei University College of Medicine
2009 — 2011: Research Fellow, Brigham & Women'’s Hospital, Harvard Medical School

A5 20

o SO JIBF QIR MBS R OJAE X2 A4 (EEG, MEG, fMRI)

+ HIEsS 5N A= 0Ie Xl s & g7 (BFA=tCS, =51 At= FUS)
« JOXE L A MEF 21Xl BMI/ -2 QB HI0l A

G-ba: ba:
e
\

MG eIXl BMI, &f-%f QIE HIO0lA

KOREA UNIVERSITY
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' At — Electrical and Electronics Engineering, KAIST, 2005
< Al — Electrical and Electronics Engineering, KAIST, 2000
¥ At — Electronics Engineering, Yonsei University, 1998

=0 B

2009 — Now: Assistant, Associate, Full Professor, Korea University
2016 — 2017: Visiting Scientist, National Institutes of Health, USA
2008 — 2009: Instructor, Harvard Medical School, USA

2005 — 2008: Research Fellow, Harvard Medical School, USA

Applications of methods
Brain disorder classification and identification

Methods developments
Neural networks, machine learning, and signal processing

=
ol 20t T "
Neuroimaging-based 4 -
. g STy ™™

science and | s Wi ot S

. . [ — Region of Interest e A S+
englneel’l ng (_II_—| g gl- j | e/’- Schematics of IVA Deep Leamning ‘ enia ? ‘:\ 1.2 ‘ =
tll— il ]_l- 2" 51(' _||—_| —g— §‘|' 4‘\ SlCLASS Flg&\gg‘l @n%‘;{?ﬂﬁmﬁ 3 \ @ iease Classification

1 iin: DEVELOPMENT ick EEG-fMRI
; . e WO AT L T he M

Machine learning and ( }

Simultaneous EEG-fMRI modality
Method/utility using superior temporal/spatial resolution

Real-time fMRI neurofeedback
Voluntary control and enhancement of brain function

neural networks
including deep learning
(A E3 =2

Real-time data analysis

MRS data

BOLD signal analysis

Signal processing
(ASXHel)

A 8D
\ Feedback
to subject o
E zwsualslmulus



Deep Neural Network Brain-Machine Interfaces

e

IT 7|8t Bio+Cogno+Nano
SHH|zt 8 A E STt
ST 7|d Sy Tl= e

Early Diagnosis and Prediction
of Neural Diseases

Cognitive- and Neuro-
Rehabilitation Engineering
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283 S FH/()

FREE

BRI50T | x| @& &% & (Introduction to Brain Imaging Engineering)
BRI502 | QIX| LI}t -2 (Introduction to Cognitive Brain Science)
BRI503 @ T|-ZHEE QHMHO0|A 22 (Introduction to Brain-Machine Interface)

-—

BRI504 | k[Z3t & (Introduction to Brain and Cognitive Engineering)

BRI505 = Q&3 X|&(Artificial Intelligence)

BRI507 | 7|A 3t& & (Introduction to Machine Learning)

BRI509 | & M=X2| ¥-F(Introduction to Brain Signal Processing)

BRIS10 HS8S fIgt =& S|k (Probability and Statistics for Brain and Cognitive
Engineering)

BRI511 | A& 1tsk(Neuroscience)

71288 BRI5S12 | FXx|9| 0|gfi(Understanding the Human Brain)
= BRI513 = &t 3}5H(General Chemistry)

BRI5S14 | 2}5}(Biochemistry)

BRI515 = S&%39| 7|Z(Introduction to Applied Maths)

BRI516 = MZAY 2EZ(Introduction to Neural Networks)

BRI517 | k|o} &4 2E(Introduction to Brainwave Analysis)

BRI518 | S& +=%2| 7|=lI(Introduction to Applied Maths II)

gris1g | =S 22 A& (Introduction to Programming for Brain and Cognitive

Engineering)
BRI520 = HFEZH At (Computational Thinking)

s EXM2Z| 7|& YE(introduction to Intelligence Information Processing
BRI521
Technology)

w W W W W Wwwwww W Wwwwwww
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o4t S 2o

BRI6GOT = &4 X|Z A QA (Speech Perception and Recognition) 3
BRI602 = A0 0|3l X X 2|(Language Understanding and Processing) 3
BRIGO3 | 2102} kf(Language and Brain) 3
BRI6GO4 | “dKX|=2|2 &4 (Biocircuit Analysis) 3
BRIGO5 | QIX|Ijsto| HEfEA SN 7| # (Behavioral Methods in Cognitive Science) 3
BRIGO7 @ | Z&rS 5t EA 7| | (Statistical Methods for Brain Informatics) 3
BRIGO8 | AlZfo| A4t B (Computational Models in Vision) 3
BRI609 | x| &4 (Neuroimaging Analysis) 3
Moae BRIG1O | A4t AMZADFSHComputational Neuroscience) 3
BRI6GTT | VLSI A|AE!I 7R (VLSI Systems and Architecture) 3
BRIG12 = T4 HAH FA(Augmented Reality Analysis) 3
BRI613 | A|X|Z}(Visual Perception) 3
BRI615 = A& EXE(Neural Prostheses) 3
BRI616 | | H&F SHBrain Imaging Engineering) 3
BRI6G17 = ZZ 23 Al(Sensory Motor Systems) 3
BRI618 | AL}t F=2|(Emotion and Attention) 3
BRI619 | &Y E[SH(Neuropsychology) 3
BRI623 | IiE QIAl(Pattern Recognition) 3

Jleitistu 23
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SIBSE RIS 28()

EREE TR

BRI625 MHE 2l 0|2 (Biocommunication Theory) 3
BRI626 = k|-ZAFE QI I O|A(Brain-Computer Interface) 3
BRI627 | CIX] EE(Cognltlve Robot) 3
BRI628 = 7|A &&(Machine Learning) 3
BRIE29 HEaZ ?Ist 88 =% I(Applied Mathematics for Brain and Cognitive 3
Engineering I)
BRIG30 H3et2 /st 88 9 I(Applied Mathematics for Brain and Cognitive 3
Englneerlng II)
BRI631 | AE &2|St (Neuroethics) 3
BRI633 | |u} A (Brainwave Analysis) 3
BRI634 | AlZ T (Neural Network) 3
BRI635 | & & SSH(Neural Rehabilitation Engineering) 3
M30t=  BRI636 | AlE S (Neural Engineering) 3
BRI637 = & 7ty TttEE H(Optical Coherence Tomography) 3
BRIG3S Has Z2a2|Y A E(Programming Practice for Brain and Cognitive 3
Engineering)
BRI639 | A A= X 2|(Statistical Signal Processing) 3
BRIG40 = SH & O|Z(Statistical Learning Theory) 3
BRI641 = T 2" O|Z(Deep Learning Theory) 3
BRI6G42 | EH&d *'*(Practlce in Deep Learning) 3
BRI643 | AlZt X|s 7| A =& (Machine Learning for Visual Intelligence) 3
BRI644 = A0 X|s 7| A& (Machine Learning for Linguistic Intelligence) 3
BRI645 | 2|& X|5 7|H StE (Machine Learning for Medical Intelligence) 3
BRIG46 = =& X|s 7|A & & (Machine Learning for Financial Intelligence) 3
BRI647 = &7t X|s 7|AE& (Machine Learning for Space Intelligence) 3

Jleitistu 24
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FREL

BRI701 | 7| U QIX| £&(Topics in Memory and Cognition)

BRI704 = 20| X2| £ E(Topics in Language Processing)

BRI708 @ & U QIX| &E £ ZE(Topics in Learning and Cognitive Development)
BRI709 | 2|Al £ & (Topics in Consciousness)

BRI710 | 7|A && EZ(Topics in Machine Learning)

BRI711 | k[&% ££& I (Topics in Brain and Cognitive Engineering I)

BRI712 | k[&% £& I(Topics in Brain and Cognitive Engineering II)

BRI713 | k[&% £ ¥ I (Research in Brain and Cognitive Engineering I)
BRI715 | x| &% MO|L} I (Brain and Cognitive Engineering SeminarI)

BRI716 = =|&% MO|Lt I (Brain and Cognitive Engineering Seminar II)
BRI717 | QK| 28 EE(Topics in Cognitive Robot)

MEZut= | BRI718 | AF ReE[sF £& (Topics in Neuroethics)
BRI719 | &% MOJL} 11l (Brain and Cognitive Engineering Seminar 1)
BRI720 = x| &% MOJL} IV (Brain and Cognitive Engineering Seminar V)
BRI721 | ¥O{=&2Hd H(Technical Writing)
BRI722 | AE EE EZE(Topics in Neural Prostheses)
BRI724 | 414 T S35t EE(Topics in Neural Rehabilitation Engineering)
BRI726 = & 7t THEEP EE(Topics in Optical Coherence Tomography)
BRI727 | A& A ML I (Research Internship I)
BRI728 @ % A7 M& II(Research Internship II)
BRI729 = H2|'d EE(Toptics in Deep Learning)
BRI730 @ &4 4= M2| & (Topics in Statistical Signal Processing)
BRI731 | &7 gt& EE(Topics in Statistical Learning)

wW ww wwwwww—=- —WW = W wWwww w www
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