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Signal Division




Signal Division

1. 2HEIA Ol HAZFEH|H™ A4 (Robotics and Computer Vision Laboratory, #QlA w4 Al
Y (Video understanding, enhancement, detection, segmentation, few-shot
(scene-flow estimation), 3D (depth estimation, SLAM)

2 kx| dgst ol HA HJAM (Brain Reverse Engineering and Imaging Lab, ZICHA! m4= 1Al
- Neuro Imaging part: fMRI analysis, Brain Decoding, Neuromorphic Algorithm
- Deep Learning part: Z45E H|X (Object Tracking, Super Resolution, Medical Imaging, Image
Generation), At AHA0{X2|(Visual Question and Answering, Dialogue System)

3. HC|2 % ojo|X| AFE HP4A (Video and Image Computing Lab, ZI2X w4 HFL4)
A B2l O 1A "AE QB J|AEE Y Y (Machine and Deep Learning for Image
Restoration and Quality Enhancement), E2{'d 7|8t x| HZ S QlAl((Deep Learning based

Object Detection and Recognition), E2{'d 7|8t FA& =(Deep Image/Video Compression)

4. 22X|s57|2H14 (Robot Intelligence Technology Laboratory, ZIZ3H u4 LAl
: 213 X| s (Artificial Intelligence), 215 % }(Artificial Evolution), S8t 25 A|AHl(Integrated Robotic

System), O|AFZEX|(Anomaly Detection)

x

M

=

FE 9 MHO|E HLA (Statistical Inference and Information Theory Laboratory, ZIER W

5|
&)
. Z4EE H|H™(Computer Vision), &2

=| g
22t (Image Segmentation), G4t 4 M(Image Generation)

re om
4

'“/(Deep Learning), @4t Ql4l(Image Recognition), &4

6. A|ZtX| 5HF A (Computational Intelligence Laboratory, ZI%&Ql w4~ Al

: Image Processing, 2D/3D Computer Vision, Multimedia Systems, Medical Imaging

7. EAN 28 YW 2% AL A4 (Statistical Speech and Sound Computing Laboratory (SSSCLAB)
438 us A34y)
HeEld 7|8t end-to-end SHQIA/Z S, ZE, SM, 22 UIE SHS MY, STE XA
SHAO QA ZEHS0IA, S gd (Ha/Tte HA) % 247U 85 78 848/ =0
Ciot MAl2id/ ©ald TEt

8. G4t ol H|C| A|AE HJA (Image & Video Systems Laboratory, =20 w4 LAl
: Deep learning in computer vision and image processing (2D, 3D, VR), Medical imaging, XAl
Multimodal learning

9. D =A|2EAHATRA (Urban Robotics Laboratory, @&l w4 )
D SAE QX|FEHE 8 X Z=EHE(SLAM), 2IX|FEH (Localization), #2E HAME TICH(Structural Health
Monitoring), 7| A g& A Q&3 X|5(Machine Learning & Al



10. KAIST HEHXIAFY (KPEL 2U D4 ATFA)

11. &

13.

14.

15.

16.

17.

ﬂ_O

(OBC, LDO), 7+ H& HE

CIT717|(MH, RES )8 TETA, HI7(AskE HH X
S) = M /TEA OiN, BiE 2| 23

AMAR(EZ|RHSAE, AOIE BE2[X], 282 27|
AM2"@ o 5 Xl A7 2 X S)

il
M
O

—

HaX2|H14 (Image Computing Systems Laboratory, B161& w4 H4)

: Xf7|—g'—%|o FMRD, Y 7| 5YAEMRD, XH7| 2 HAAE17|H(MR reconstruction), T2 2 ZHH (Frame

rate up conversion), H|C|2 B T 5}(Video coding), 2| Z Al (Medical Al)
35 9 iz ARA (Artificial Intelligence & Machine Learning Laboratory, S&& w4

AEI
AetE (Machine Learning), E2{'d (Deep Learning), Z#FH H|X (Computer Vision), 2l3X|& H
24 (Al Fairness), &2} st& (RL Reinforcement Learning), 43 2 & ( Generative Model), XA
0f X2| (NLP; Natural Language Processing), XMz} 21Z|&E (Optimization using bandit,

submodular)

AZ % HER HAFJA (Neuro-Instrumentation and Computational Analysis Lab, 21 1%

=
. x| &3Sk (Brain Engineering), |0|0| & (Brain Imaging), ZstA|AHl MH|(Optical system Design), &4t

% Z™ Y Hof HRH (Deep Decision and Control Lab, 0| 3 4

. Z@tet&(Reinforce Learning), X0 & A|(Control Design), 7|AIEt& (Machine Learning),
=)

H

(Artificial Intelligence)

0{¢1 Al (Control Laboratory, &5 9])

: X0 O|2(Control Theory), El2{'d(Deep Learning), Z3}stE&(Reinforcement Learning), =-Z(Drones),

Rl

ojo

M ol ox

E HElA(Robotics), X| & A+=Xt(Intelligence Veh|cles)

olr
ot

S AMAH AHIJA (Smart sound systems laboratory, #|HQ w4 HA)

4 M8 QL] A|AHl(Intelligent audio system with environmetal awareness), S & %

>
ogt
riot
N

[> ol
0

(Personal sound zone), @& 24 FH(Environmetal parameter estimation), 4 Ttaf

0

I=Re]
(Speech dereverberation), 2 2|X| Z=7(Source localization).

2 > XA

il

njo

SHEAJA (Speech & Audio Information lab, $H2l4 W4 A
b otgtHE2l 24 &/d(DNN-based Parametric Speech Synthesis), E2{'d 7|tl

S8 22|(DNN-based Single/Multi-channel Speech Separatlon) 24 olHmo|AE
E (Front-end for Speech Interface)

oC
M o N
m >
2

rob po
RS
Iu}

|-II
Ml

40



1 m oA
: 2 ms : N1 #209 TEL : 042-350-3465
L GIRA 1 NT #211 TEL : 042-350-5465
Robotics and Computer Vision Laboratory ZH|OIX| : rev.kaistackr

4 #F 020 E27| 71F)
18 ECoiTE ol TR 2B WANY: 13 E  AMIY 6 O/ZRSMEI: 103

4
Hr n's
°
k>
=

L
e |4
El

gald 7 AFH H[H

Deep CNN HEQ|3&= CtYSH AFH HIX 2H0| HE8E|0f 1o 452 20|11 UCE KAIST-RCV EH2d 7[&2] 1)
OF7|Elq MA|, 2) Data Issue, 3) Robustness 2HE G2t 22| HATFAQ| ‘AttentionNet'2 MA Z[CH S&7|Ho| OIAl
S EFX| CHZ| QI ILSVRC 20150|A Googlelt Facebooke M1 59IE 7|&st= HAHE SFCH HE0{, O[O]X] X H|C|L9
EZX kM 7|&2 super resolution, inpainting, video stabilization, frame interpolation S2| 20l HE&/0f &0 M7 %1
st3|9t st X0 A= D, Google, Amazon §0| && 7§ZI8t Chalearn inpainting challenge 2018 25, MXHIEAL FX|
=2

HE 2019 e s +HSHAL.

AttentionNet.

Xsd 2R / AF ofE2|A 0l

Chfet 2D/3D M E 0| 8510] M22 SHE0Ael HAIZE BE A HHAOY 7|l FHLOE 2RE 9ot HIE 7|8k
A RACE 22| AFH2 O/ DARPAOIAN Fx|oh M= 2 R4S DRCO| &7t5H0] DRC-HUBO+ HIT A|AHEIS 7Y
Yot KT 52 AFRUALE EBH BOSCH| See-Through At 2t3 MO M= Xt2h 2t S412 S & XtO[Lt Yoi=
S5 E= 2RI ARVR 82 7= THStD ACh HE0f, 2RES 0|8 Grasping A= O|FO0{X| L ULt

mjo

3%t =¥

2H X2 3K o 570 Cot Chgot A7F O|RO{X[2 QCE CHAIE A 29 X£7| meshet 5& AHEL S

= 0|85l0 1FH2 mesh Z2S 20{U= 7|&d, 1FE 3D 22T 7|&S 9% CHAIE structured-light A|AEE i

SHALE 53|, @ofst =d (Mzk, £8F )M MA X1 +Fo| =g Fdot 3K FH 7|52 3D light-field
F

challenge (CVPR'16)0 A robustness champion22 MEE|oMH, AMEA0M MAXDIH+Z=S S48t ULt

&

i RGB + Depth

i q—; ] Many W"E

| applications L P

A Synlheiic.:emcusing

YR &S 9 27
7152 E MT, MYy 2td3], 2HUMo| S gs52
E0H7d 2 e 7to] XEg =2stn ULt Z2Y oI AME
ZUUES TEE IY / =& =ooto CHYSICE HEHN | 23 siel 8 AFAEol QHME HIstH, MItME2
SR "EEI|g, "HEAY "BRUo| HYAHTL oD, =MA | Microsoft, Adobe, Facebook, Google &2 7|&1t S&5AT
T, od 5o h7|go Fisst dE EYYO| O =X | 22 A0 At §F I o2 &I X H ojE &<
of AL EBH el FYHAETFZ|IE (Microsoft,  Apple, | 38 Oigt (540, 540 S)1t2 ot nFHAE Flstn
Facebook, Adobe, Tesla, Intel §)2| AR RAOILt =L =2 COf | QJUCt A7 2o HEIE o UK O|F X1 ULt
8} (KAIST, Postech, DGIST, GIST §)°| 42 &5t UL

m Ty BH
TR PEE HIE 2O J1Y Tlojd G MTHE WOICkD SfE Ipelo| ORLCE E CHE MY
28 2ol7joc S0 AT Fxot AASS X80 M2t BYE £ o0, MIU|ZE ISAT Eot e O[ZojT
O ARS] 27, 2150) S S8S0| mY Q0| B =88 WS & QIch w31, oPYEl A0

Q28 2o7loN ML A %

palll
ne
o>t
m Il
rr
aini
Ac
=2
Pal

W =2 5E A ot a0

- ZHIX'E: 14 TPAMI (IF:17.730), 4 1JCV (IF:6.071), 1 TOG (IF:6.495), 5 TIP (IF:5.071)

an

-

- ZH|ES]: 23 CVPR, 6 ICCV, 6 ECCV, 1 NeurlPS, 6 AAAI, 7 ICRA, 8 IROS, 3 BMVC, 1 RSS, 2 MM, 1 EMNLP, 7 WACV 5.
- A ZHE =24 2 Gold (118, '17), 3 Silver (20, '17, '16), 2 Honorable Mentions ('19, '18)
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m oA
n== o TEEME 511 TEL : 042-350-3490
S AT - ITEEME 521 TEL : 042-350-8172~4
H d3g g gy AR S 0|X| : http://brain.kaist.ac.kr

Input Bilinear @) (b () () () Target

stmuise

Trist

Duration (me) 30 i 0 300
Bution
Rsaponss. = - - =

Brain Stimulus Interpretation

.
E oE —or
Semantic Embedding Medical Image Generation

Image Enhancement

Linguistic Intelligence

? - Object Trackin
- Natural Language Processing P ) i It‘g
= e
= Visual Question and Answer il-".él I ‘ M:Tr ”sou.ton
- - ical Imaging
‘ - Image Generation
Brain Decoding ’ g
Neuro orphic Alaorithm
- functional MRI analysis \ Neuromorphic Algorithm
- Brain Stimulus Interpretation - Spiking Neural Network

Brain Reverse Engineering and Deep Learning
2 ATHONE H7t OfEH JISSHEXE Ofsfetn 0|F o8 AR +Eo| ke ABXSES THIE AS SHE ¥

Ct Visual Intelligence &0 M= 24 =%, = &k, o[ 0|0|X| & HFH HX £0FE AHTFTICL Brain Decoding 1&

ol

=} A ANZ AH gt AAE #HEM Linguistic Intelligence 1&0| A=
Cish A|AEL 02X AH|E & XS0 Xe| 20fe| AFE &siCt OHX[ZH 22 Neuromorphic AE0 M= k|atetol A
ZILE 0|8310 X|sA|AHOl 52 HHAZ|= MERAL AFE 3t QALY

HFH $Z2 05 9 594 T H AT &S 2 7Y

2 AF4doME 7IAESE, MM, Haret 2ol =S | A wH2 X ZLE-FI0[|AE 20| ZAEIYO|-H[O
FHICH MAZEY, HYQATHE, H7|s G4, CXE o | M dEH &%, 45 MAYH ZE2E|Y 20y =203 H|SHg
=X, &g 84 &2 ot=0| ULE by Melws 2 Hsta UCE

CH7| S, S ALA, ot HE &Y S CHYst 202 £ | 2 AFMME MT, 24, 28, MLnlEl § 24Xl 23t
Mol ZEIF EZXE O ULt AEdHE SAIRIPY, L oA | MEE NFEA SRSt =SS CHX| UL

CTO, &4, dZAt DMC AT ¥, LGTAL HAFH, NCAZE,

SEEMXEA AT, SKSIO|H A, HIYXS AL, UCL Wellcome

Trust Centre for Neuroimaging EATHE S0| ULt

m g7y 88

2 gTd2 HE|EY AL E S50 QIX| st Llutet 7ho| 4z EAN ARE XSt QUCh ChYst QIS X| s/ st 2
#2771 MHNE = F0|H ATAHol fEAMOAE AL, HEEE Y2 S CHYst F7| didsE M3stH o
T, Y 59 TFHel T2E AHFSD UCE FIO|AE FEHHIL A DARPA Robotics Challenged X3t ZE0| UM
Qualcomm Innovation AwardE F&3StRACE GPU MH & Z|oo| AFEZES Qo orZSl0| X|-USHH ARER EES flo
32 Mot E ChYst 2OFE Tt Yote G E XAREA Y = UMt 2 AFHoMeE S8 A7 sHt
Python, Matlab §2| Z22iU AZUS Q7F5IH MELR FHO| Cigh el At Hojdg 717l sHdES ZHstn ULk

W 2 A7 dat 274 (2019)
[1] Tetiana Parshakova, Francois Rameau, Andriy Serdega, In So Kweon and Dae-Shik Kim. "Latent Question Interpretation Through Parameter Adaptation”,
IEEE/ACM Transactions on Audio, Speech, and Language Processing (2019), ISSN: 2329-9290, DOI 10.1109/TASLP.2019.2929647

[2] Deokyun Kim, Minseon Kim, Gihyun Kwon and Dae-Shik Kim, "Progressive Face Super-Resolution via Attention to Face Landmark”, the 30th British
Machine Vision Conference(BMVC) 2019, Cardiff, United Kingdom, Sep 9-12, 2019

[3]1 Gihyun Kwon, Chihye Han and Dae-Shik Kim, "Generation of 3D Brain MRI Using Auto-Encoding Generative Adversarial Networks", the 22nd International
Conference on Medical Image Computing and Computer Assisted Intervention(MICCAI) 2019, Shenzhen, China, Oct 13-17, 2019
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<dZE u AFH>
m olzty
VIDEO AND IMAGE QA - 0 ol = . . B )
WI@COMPUT[NG Video and Image Computing | 22 LG Oli=Hiold & 11072 TEL : 042-350-7419
LB A LG O|H0|M = 1106/1108%= TEL : 042-350-7519
VICLAB Laboratory -
20| X| : https://viclab.kaist.ac.kr/

B T4 22020 B3| 7|F)

SEALSIPY ; 0F  HRALIPE 128 MAMIPE : 49

Bicubic Interpolation

W A7 E0F 27

VIC Lab:2 2D/3D H|C|R &% H3}, Fuxz|/ofsf, Eald,
SHOIA W SAN 7|y 202

Hald 7|8 20FFH Y XN2l/elA 71E A7 (Deep learning
based Images/Video Processing)

Res
Res
|

|nares

X | | 1::;;6‘( REsMch\uckl ‘
f % % | E % \X I g
f i Z

Base layer

A2 222N MAY0| Hald 53 JEo=2 Qg VIC Laboj TN T

ME O|F 283t 94 M2l ATE FWstn ot HA, 2L ®*|* H 1l || it

M AFgol 22 gy 532 B MiME FMoRH g ek

M dNg S AejMel ATE o Y |y A 1. O ‘ :

S0 ST wer ZE=M AZUZ OIB30] SAR 2|5 Aof [l
MM 2ES 014 HIE fusin QU 2ERM MEU 2

x A7E 3 CiYst RS0 3 &2 JAME H58 gssin

2t g

J1AIEE /Y 7|9 HClR SHE 7| @ (Machine/Deep
Learning-based Video Quality Enhancement)

ZYH Y0 B2 M9 2US Y Y2 S| s 2

A =g o597, Y [0l 2ot MtES o= i

St 714 st 2aelE2 ATSte UL 2 HFE Sof A TV, s TS et roes e SRR World-First 4K-UHD 60 fp
ﬁDl-EiE; %gl X-I%O" &e_g_EEI _/'\_ 9)\% ll-x::-_% %F_g_gi% xlld, _$_|_T|_9| == - Super-Resolution FPGA Board
JYES 2= U252 JHESte UCH AMEel =0| A HHS

BH X = A= 9719 HA(HYH)= Xl CIXE SeXE| ZOofoM CHRIX| 1 U= FYH|Of HIsH W SCh [t
7|1&Q| C|AZ20|E &3l 2= LDR(Low Dynamic Range) B B2 MA FTI B2 XO|7 ALt O] 2HE &St Cf
2EP0|E Sl E= oHE AN YUY FASH E0|=F Sl= 7|=2 HDR(High Dynamic Range) &4t 44 7|=2t HDR 2|
S G2 7I1E C2EY 00l ALEO] QXS] E2 HEZ MSt= EO0iE 7|2 AFSH AUCH #LH orL|2f, LDR Y4t
SZ8H HDR FY2 dHsl= A E0{&(nverse Tone Mapping) 7|2 AL YL, =Z2|0|Y TVo| HEE £ U= %19
gnels EES SHE St UL

QIX| H|C|? H 3} (Perceptual Video Coding) 3!

Elgjd 7|4k H|C|2 4= (Deep Video Compression) ] 'f;; f; r| |ﬁ r; f; r; |’ﬁ %@
O1Zt0| QIX|SIXK| 238l= AlS Dt H|C|Q AlS EM =3 .y st
o rtrlar Erlzgﬂlo_wgf e lﬂﬂr%lgl% XL Lﬁ ﬁrl "Mf 5
1= 288 e MER HIOR 223 7|2 A0 ’ e 28

x -

F7e2 UHE7| 3 HO R €= 23
Fot 23 H=Ho=E HINstn QUCk
tH o3 ZAuE X286 %2 Picture Coding
Symposium =X| &3|0|A ‘HEVC %1 QAH &S
o5tict Eot x4 HEld 71sE 0[8510 J|E Sy

Target Detection Network

‘[i:------s bttt

b jor 0
H
u

r

e y, o

g% 7|eats o2 MEe meictelol M Hibe ¢ T S e
= J|lzg pstn Uk wijs B HO|EE 2y £ 2 e f iz g e d o
& IEE FYG7| T H0IH2| H=x(essence)E At % (= o
= staste we QU AlZo| 3A 0K EMg XEe Targo Recogniton Ntk i
2 shasie gy Aot

B EH 72 08 U UM 3z W T EE 9 A

FH M2ozL CIXEAMSHE|, 7|4Ss L Gl |2 S0 Uck = | T 0|99 ofg BEOZ MT, 3|4, B3jas S
¢ = Flzs 22 7Y, d7a U AR FE JMSOH, AT 2of | 2 3 M2o| AES = RYH, AJ|E, S F
b At g 8ol me 7|37t Qlof AYg £3F AIE 4HO| Hssict 3t 27, 85 S Cist MEe 7|1 QUrf

m oA B8

VIC LabS H4 Haz| QU 7|A 3ty 2opof Cfst M2 AAS 717 2|og opold g¥Ng 22 3ich A7 Zut2o| ofs &
3l 9 NMY =2 4uES Sof ofY o2 Hof 7|0 ®Ot ofL|al SHAMSo| INN HEg Ssf AtAle| GRATol Oyt wE
2, 8 A4 9 B S SMAF IAE FYHS X2 c

W 2 o7 Mot A7 (17~'19)

[1] ICCV 2019, "Deep SR-ITM: Joint Learning of SR and Inverse Tone-Mapping for 4K UHD HDR Applications ", 7+ &% &

[2] ECCV's 2018 Mobile Al CompetitionO| A|2| Super-Resolution Track &

[3] MAZE|Z= CNN-based real-time 2K-to-4KUHD@60fps super-resolution hardware (FPGA) 7+91 — YTN/SOIL 2/ XAE A 7Y
[4] UHDTV 3! ADEEO| XHEHE XpMCH HIC|Q % #FQ HEVC #F £9 Lk &8 I HEVC #F E5E 7I¢
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== E3-2 #3235 TEL : 042-350-3448
A : E3-2 #3238, 3240 TEL : 042-350-8048,

Robot Intelligence Technology Laboratory

ZHO|X| : http://ritkaist.ac.kr

m oY 2020 27| 7IF)
H
=T

Aty - 29 SPARDRY 148 MARFY : 8Y
m o 20f A7)
Machine Interaction Integrated Memory

SAMMICA: Situation-aware Adaptive Memory-augmented Masta Interactive Cognitive Architecturs
S CE o 2ei2e 43 oxs: ssain) 2o walE 43 olx

7| ogel Al F2x: 48 7)s HAT 19 52 He

o SEH HS HE S5 HAH 420 58X Hs U

LIPIE-R |-

|3 mRe: s HAA MY Y 2 T
[

24 DM i 34SFEM '

IoT (Internet of Things)
Recommendation System
VQA (Visual Question Answering)

Intelligent Interactive Technology ’ ‘ [;\zmcmmwﬁ [ T

Intelligent Robot System | { s ™ "w I I6TISIA

Emotional Memory Incremental Class Learning Visual Question Answering [

- Continual adaptation to unknown data/ environments

o s

- Utilization of cloud DB as an external memory

Anomaly Detection

Pre-AdI Reflow Post-ADI
= =

Squeegee Hine — —

/ .

Board e

Squeegee Blade  Support Defect  Remaval Area No Kneading Clamp Defect

- Behavior selection and gaze control
- Situation understanding and semantic map reconstruction
- Emotion extraction with interactive GA and deep learning

- SMT machine defect detection for smart factory
- Weld defect detection
- Early detection of dementia disease

x A al = .
m=H 7 a5 % YUY 1= m TEE 2 &)
EE682 X|5& HOf O|E, EE788 2X QA A A=, 7|8t 7|4 tg/Held 552 AYLIC RIT @S2 MT, 3, 57, 7,
3 I AL Sl = oISt st=E2
SYUMSS Tfe @4 MHNK, GHA, IUVRATL, HASHATY, #BOFAPY, 4ugHay | D1 TE A= S HYL FeS
, , : , , , et
2, dlel St ¥ S cryst 2ofol AZsiol Lt SKE

]

Q18 X|s (Artifical Intelligence) % o1& TS} (Artificial Evolution)& RIT Labll 8 A3 EMYULICL 2/ AT ZH="The Origin of Artifical
Species"S J'&dt= HE| OO|ME A|AHRI ATEQO 2R, YHCE 28 U ZHY ERE YT RHIFEHA HAYLICH £t Axf AT O|F0=
FHEOlE 2RO MY X5 (Task Ingelligence)S 2t LAIH/2/0| W22 7, MAY/OZEHA 7|8 St Confabulation/degree of consideration 7|
gt WS MEfo| mShELCH S CIXE SRR &Y 2HE 21T 714 && 7|J QF Xk ez Y& 2= BER Xs2t 7|A g&50
20| A= MER TS YT

=y

I'.'T'_

AA
W X2 o3 dak 274 (17~19)
[1] "3D Scene Graph: A Sparse and Semantic Representation of Physical Environments for Intelligent Agents," IEEE Trans. on Cybernetics, Jul. 2019.
[2] "Recurrent Reconstructive Network for Sequential Anomaly Detection,” IEEE Transactions on Cybernetics, Jul. 2019.
[3] "Online Incremental Classification Resonance Network and Its Application to Human-Robot Interaction,” IEEE Trans. on Neural Networks and Learning Systems, Jun. 2019.
[4] "ART neural network-based integration of episodic memory and semantic memory for task planning for robots," Autonomous Robots, pp. 1-20, Jun. 2019.
[5] "Leveraging Localization Accuracy with Off-centered GPS," IEEE Transactions on Intelligent Transportation Systems, May. 2019.
[6] "Developmental Resonance Network," IEEE Trans. on Neural Networks and Learning Systems, vol. 30, no. 40, pp. 1278-1284, Apr. 2019.
[7] "Short-Range Radar based Real-Time Hand Gesture Recognition Using LSTM Encoder," IEEE Access, vol. 7, pp. 33610-33618, Mar. 2019.
[8] "Quick-RRT*: Triangular Inequality-based Implementation of RRT* with Improved Initial Solution and Convergence Rate," Expert Systems with Applications, Jan. 2019.
[9] Top SCI Journals: 4(2017), 6(2018)
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== : N1 ITC Building #210 TEL : 042-350-8088
. A N1 ITC Building #214 TEL : 042-350-8088
Z 0| X| : http://siit.kaist.ac.kr

B 74 (2019 7t257| 71F)

A DRE 0 1F SARE 248 MAHHY - 109
W e EO0F 27
o dgd2 =E A S0 oSt sty 0|21 FEO[E0 7|=3t0 O|0jX| XM2|, AFH HIF & 7|4 st 22
TOFOIIM LS RRtL|CE QIZho| L|ojA LdsH= Chsh FEIF ot dYE =E5tD FE A o5 2B E 9
Ol22 &t AFH 8 & U= Cide La2|F5S JHaLch =20 2tH7H & g 72 HE/R (Deep Neural
Network)= =& X EX|t 22 Crdet HRE HIE IHE 25t Hald =0fel Cidet 2HE 7ot AL

—— Trained Classifier

----- Optimal Classifier

H=H 7 15 U E44 1= H e =25 2 A%

HEEE HE2 =& 3 A, 7|A &5, o|O|X| o8 ! & | Hetstn SHR AMAL S0= B7| TtE, & E= AS0=
FH LA2FYUCL ZZ ZYES2 T AL G374 | 3Y ZE S o 4 ohE[Z7F JASUCH el oIF
(Samsung Electronics, ETRI, Hyundai Motors, Naver S)0f @ | & Ze{gtL|Ct. =3t ShMES MmAOL OfL| 2} CHYst Q8
ARHELICH HARPE 2, OS2 I & IH SA 0N 2 | &350 o = JA=E X ALt

& gLk

H T 6

SIT 42 nHORRH HEst ZAHE 2 XANFER 29718 €2 = Ue 2o FAYLCH HE 7|& JiY
AlTHoll, 22l&= Zgi0l Hatstn ME2 X[AE HESH=E MER 7|82 HEA At = JUAEE 7|X 0|EE O
OlslishoF SfLICE SIT A2 SHE0| 7|2 O[22 O|sistn MA A|AHOC MEstn FHSEE UKo SHS SUCH
£l 222 o7 HeE Hol ofd RS2 A dEd A0l A St BAM = JEE St= S DKo Chst

QA Mg = As 7|2E Mgt

W EZ A dar 274 (17~19)

[1] Youngdon Kim et al, “NLNL: Negative Learning for Noisy Labels” (to be presented) in ICCV 2019

[2] Byungju Kim et al, “Learning Not to Learn: Training Deep Neural Networks with Biased Data” in CVPR 2019

[3] Yunho Jeon et al., "Constructing Fast Network through Deconstruction of Convolution” in NIPS 2018

[4] Donggyu Joo* Doyeon Kim* et al, "Generating a Fusion Image: One's Identity and Another's Shape” in CVPR 2018
[5] Junho Yim et al, “A Gift from Knowledge Distillation: Fast Optimization, Network Minimization and Transfer Learning”
in CVPR 2017

[6] Dongyoon Han* Jiwhan Kim* et al, "“Deep Pyramidal Residual Networks” in CVPR 2017

(* denotes "equally contributed as the 1% author”)
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Pulmonary nodule detection Dental caries detection

<L B

Overlapped nuclei segmentation Cancer detection

yes, the bathroom is clean and ready to be used .

1 2 3 4 5

9] o o o o

the toilet lid is not(closed), a bathroom with a toilet lid up and a
white sink and black and white checkered tile floor .

1 2 3 4 5

O (¢] (¢] (¢] (¢]

Explainable Al Image retargeting

c s ¢
HE diain

annual Ci
the main

S AT 3pA|

- Physically applicable adversarial attack on visual object tracking (2019.09.-2019.12.)

- Faster and lighter object segmentation considering mobile AR service environment (2019.06.-2019.11.)

- Development of QA system for video story understanding to pass Video Turing Test (2018.07.-2021.12.)
- Development of Al-based Visual Tracking and Recognizing Algorithms (2018.02.-2020.01.)

- Deep learning-based object classification in embedded systems (2018.02.-2020.01.)

b o o

W7 B8

AR SHTALS x| 20054 HEE0, 2 100) W Sot YANz| L HEE BN FHHY FHE Mot Crydt 478
SUASLICL S2F M30| U3 AUS HEOR, ALXSARMO| MY BEL XMl SYIHY i Foloj4e
XD @R TS0 MEtn ULLICH SO, NEDAH0A YEY DAHMME SHMS0| YBH B9l YL HY 4
USE THI TS OIX LOAD, BMEC AT TS0 I 4 YT BF IYD XYo| YD AL @/
el #5o=zs, FYAMEN DEY 4 U BHY 29 0T EUC IRE Y 012/A42 AN, AN TV &S L o
HE I3 2R AHUA 50| ABLITH

W =2 A7 dak 294 (17~19)

- =M ME: 12 / =4 stel: 17

[1] Hyukzae Lee, Chanho Jung, and Changick Kim, "Blind Deblurring of Text Images Using a Text-Specific Hybrid
Dictionary," IEEE Transactions on Image Processing, 2019.

[2] Seunghyeon Kim, Jaehoon Choi, Taekyung Kim, and Changick Kim, "Self-Training with Adversarial Background
Regularization for Unsupervised Domain Adaptive One-Stage Object Detection," Accepted to International Conference on
Computer Vision (ICCV), Seoul, Korea, 2019.

[3] Jaehoon Choi, Taekyung Kim, and Changick Kim, "Self-Ensembling with GAN-based Data Augmentation for Domain
Adaptation in Semantic Segmentation," Accepted to International Conference on Computer Vision (ICCV), Seoul, Korea,
20109.

[4] Taekyung Kim, Minki Jeong, Seunghyeon Kim, Seokeon Choi, and Changick Kim, "Diversify and Match: A Domain
Adaptive Representation Learning Paradigm for Object Detection," in Proc. IEEE Conference on Computer Vision and
Pattern Recognition (CVPR), Long Beach, CA, USA, 2019.
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Verification,” Interspeech, pp. 4030-4034, Sept. 2019.

Embeddings,” IEEE ASRU, pp. 629-636, Dec. 2019.
[3] Youngmoon Jung, et al, “Spatial Pyramid Encoding with Convex Length Normalization for Text-Independent Speaker

27, No. 1, pp. 126-130, Jan. 2020.
[2] Myunghun Jung, et a/, "Additional Shared Decoder on Siamese Multi-view Encoders for Learning Acoustic Word

[1] Hyungjun Lim, et al, "Interlayer Selective Attention Network for Personalized Wake-up Word Detection," IEEE SPL, Vol.

W X2 |7 dat 294 (19~'20)
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Deep learning algorithm in image processing / computer vision

O[O|X|/H|CI2 A2 VY HARMOIM F2e A7 FX0|0, 58| deep leaming
AR} F2 WY 5
o

fjo
o
o

(=]
gEs gt JAFUoh ol Td FO OE HLE= H|TLS| spatio-temporal
dynamicsOff CH3H &5 8 EF 24, A& 28, 92 EXF 4z, 44 22 % F5, 0
De|E 283 HCe oF % 24, 50| JAFL|CH Al ZIt2 IEEE TIP, IEEE TCSVT,
CVPR, ECCV, AAAI S0 Ct=o| A+ Zut &rE st JUSL|CH

Explainable (Interpretable) Deep learning: Medical image analysis

VY AFHO|A = deep learning2 7[HtI2E 310 XZIf, MRI, X-rayt &2 CHYst 9
g 4 2M0 tiet ATt MW FALCH # ATl o FY AFs X KAIST
CAD (Computer Aided Diagnosis) system?| H3ZXQl AES HIE2E Attention network,
adversarial learning, generative modellt Z2 deep learning 7|82 383t USLICH A
X latent lesion feature| &4, lesion 2, 2|8t 0|5 08310 QJANOA HY Tt
CAD system (Explainable Computer Aided Diagnosis, XCAD), Text Y2 Z &8%t 9|2 &
o Y S9 ¢FE T st AFLCH AFLl ZutE Medical Physics, Physics in

ME CAD &O0FO|A Best student paperS +43tRULCH b
Multi-modality (3D, Language) Analysis in Deep Learning

vy AFH0|M= deep learningg &%t CtE OIO|E (3D, Language, &)2 &% &4
S0 Chet HFE Tldstn JAFLCH HX T 0ty A+2= OFF HolH

s

83t MOfx FEo| Zolst e o3 CHE H|0[EZt /ot A 2M, Text HEE
= 8%t o FG& dd So A7t FM FL|CH He| ZItE IEEE TIP, IEEE TCSVT,
IEEE TGRS, MICCAI, MMM, &0 Ct=o| AFZANE 2HSID YELCH

ot ©

YLICL £ ATHOME CIUSH SRO| deep network 7X 3

Medicine & Biology, MICCAI, SPIE MI, SOl Cf0| 7zt wrgeln 97, SPIE 20180 [ += -

o @78 Mstn ALLCE

HFH +Z 15 U 94 1= m T S 2N

FH IEos Mz W AAE” CXE M M|, HAEd | vy dRE2 045/H42 MTE S50 AA|Zh Qo= elgl
JHE, HE[OICIO7HE, FAXe| 50| ol st =28 | E7)2] MBS =2FLct O oz &, Ei %, Sit
U =g $4%es Az AL 2 d7d Egde2 o | 52 @ £7|0 A& UL EBH Home-coming DayE &6l
M FUeQl g, siQ post-doc (EPFLEZZLAR|A, TUM: | MEH{ZIOl mF HEE ZWsin QULict

2ol 52) X Crget MATL (ETR, ADD, KIST S) = | symojxofn vy eipael crefst g5 golg & sl
oA A INPSPS| ol Ll A = =t . .

S 7|gH (METAE, SKT, SK SHO|H A, Naver S)0A = Ch.(http://ivylab.kaist.ac.kr/base/Gallery/Gallery.php)

=S| 35t YSLCH

m YT B8

vy A2 19973 TAE0, S| WEAy, I &l =Y, HEFUHIAYE 4% & 53 d7dL
£ H0|1 JFLCEL £t AFYAES 7Ho| ROIAO| 2o, AreX el 2217(2t e XY HoM MEE =20 HEstn
SLCh 0|2t SAl0f, &2 AT ZOoM AFSt= MA F= CiEtel A (University of Toronto, Ghent University,

Technical University of Munich, Ecole Polytechnique Federale de Lausanne, S)1t9| ¥& 4l W& 1S 53l =N Z2f

W 2 A7 dat A7H (2016~2020)

(1 MAH =F2| Ay/dat

- SCI =M X'd 135 ® (IEEE TIP, IEEE TCSVT , IEEE TB, IEEE TSMC, PMB &), =X &3] 298 &7t
[2] Spin off technology: Internet filtering 7|&, M2fAL ZEH2Y7|E, Sparse representation 7| &= Q14 7|&
B] =& 44

- &8 Humantech =24 % e st=0f3] =5 54

- Best Student Paper Award, Computer-Aided-Diagnosis (CAD) conference on SPIE Medical Imaging (M), (2018)
- Best Paper Award, EEE International Conference on Consumer Electronics Asia (ICCE-Asia), (2018)

Z|Z deep learning ETE : http:/ivylab.kaist.ac kr/base/Publication/Publication.php

A2 sEHZH 29Ol SCI =X X 'E(IEEE TCSVT, IEEE TAC, PMB, etc), 69HO| =X StE|(CVPR, ECCV, AAAI, MICCAI, §) =7t
H
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W STy 82019 712%7| 7|F)
SIALS Y 18 SPARDRE: 15%  MANIEE: 129 AT 1Y
W A7 20F &Y
SAMH AXIFE 2 X =FE (SLAM) / /1K %= (Localization)
- & gFdoME ZHY 2R, 20 HHEN, FoFd

Heit & ERstn s OYst B
e FE OVl RIXNFE H ANE
A=) 2 Hestn Uct

- Cherst SHEOM Zolst YXEES
vision, IMU, LiDAR, UWB, magnetic
sYS HELZ L5 JUSHATCE

ADHE AlEIE $i8t Y

- O

- & YAFH0ME AOKE AJE|2

22

MHS 93}

| e | — —
HiA 2| At HI™ A|ARES HFASD QUL L&y
- HIERO EfX{7HSSH Fhoja, mdEY AK|, 3k |
2to|Ct 2 MME OtE% SLAM 7|=8 75t
AL
- EDH 9 SEHO| 7hsTh HIHM A|ARE JHES5H0]
wE AA 0F AS Y HA 50| 2#EIHSSICE
7|1Aets 9 21ZX|5s (Machine Learning & Al)
- 2 gFHoME JIAEgE ® daEXls 7lEE ol8%t
CHYg 20fo| 880 Chet A5 TSt ATt
- H2{dES 0| 8%t vision 7|Ht CIAT|E(EX QA dEIA
S)2 9st, Spike-inspired Neural Networksdt Z2
EXAR Al 7| ¢7stol 02 213X|s0| CHH[SH
AL
H = =Z 3= 3 £ Tz H T S 2 A7)
2 gRdoMe BEHO, M=X2|, X5 Al2H-EH =S | CHYst 23t 8 Hsgs, E7|oE, MYoE|, Summer/Winter
FHBICE (MO A|AESE, XsEXRYY, AU 7(ASE | Y34, SHYHO| 52 Crdet 174 AL QU ofd
s) SYdEe 7T 0719, Y e & et | YIS S et ozt X5S OFX[d HA0l= AR
202 ZESHRUCE O/=F 22| X ofg usFoz | = 22 H NsEsS S dZdn ndS & &2 =
FEsh Aen, g7d &2 S Fes 2f= UCL AL
HoTd 6
nEHol EESH X|EE HEe=zE AFFHo|n SEFQl AYS AE = UCL Kot CiYet 2XREE 202 IS
StdE0 2 e EeEMN 2 2AYe ZRENHEE fHdE = Us 7127t UCL ETH siRlste| HILE =25
MZ20| M3 20| ZHZE EUEE mofe = U4 i AFXENS 285 dgg & ULt
Bz A dat 274 (17~'19)
- The Best Paper Award, ICROS (Institute for Control, Robotics, and Systems) Annual Conference, May 2019.
- ISR (Intelligent Service Robotics) Journal Best Paper Award, June 28, 2018.
- 2018 KAIST Synergic Research Prize, May 25, 2018.
- Prime Minister's Citation Award at 2018 National Science Day, April 20, 2018.
- SLAM technology transfer to three companies, 200M KRW, 2017 - 2018
- Hyungjin Kim, Seungwon Song, and Hyun Myung, "GP-ICP: Ground Plane ICP for Mobile Robots" IEEE Access, vol.7 no.l,

pp.76599-76610, Dec. 2019.

Mechanism," IEEE Access, vol.7, no.1, pp.4868-4879, Dec. 2019.

Industrial Electronics, vol.65, no.2, pp.1377-1387, Feb. 2018.

Wancheol Myeong and Hyun Myung, "Development of a Wall-climbing Drone Capable of Vertical Soft Landing using a Tilt-rotor

Byeolteo Park and Hyun Myung, "Resilient underground localization using magnetic field anomalies for drilling environment," IEEE Trans.
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m 7Y g (2020 FE7| 71¥)
SAHE 118, qIASEIRE 18, ARE - 4T

Power Supply for Data Center & IT device Research

HolH ME, tE= OHEH & IT7(7|& HJATXL 15
ZEX(2IE) 2 Mo HEES AL UAeH, 7|EL ¢
]

o TS st AL

41 mo

7t =

Charging System for Electrical Vehicle OBC(On Board Charger) Research

Mty Arsites MBT0| 7t BiEEZ|E ZHX|D UO0{0F 3t Ol HTSHY| 2ot H
e £ Al2"> (0BC) R M MHMSO Cigt AFE S0 UA2n, 0[o= X}
SKHo| 017t MHHSIEKX| O it HFE s=Hstn UCL

[

0

BMS(Battery Management System) with Battery Cell Balancing Circuit

HiE{2|o] 82 S7tAI717] Qo tHY HiEZ| ME52 ZXEE= AZSH0 AFE5t
Ch. SkX|2H O] B2 HiE{Z2|e] & 7to| Tt 2wz QI3 HiEZ|S 28H ALE0| &
715, g 4% =2/3riel @™ol ULt 0| s{Zstr| fIsh HiEHzZ| 2 783 2=
of cieh AL X BMSOf| Cigt A7 E =Asta Tt

3

Wireless Power Transfer System

. - -

AFSAS| HiHZ|E S| fIsh F4 M3 HE ALAH U OHE 25 zdu £ & P

HEe st FY-ME B M HME AAHO Cfst AFE st UCt — —
FH HHPS Al

W FH SZ s Y EUM T2 m AT ES e A

FH 2 Eo2E MU 32 U AIAH, MHMX} | KPELS B2 HSEESSE HAE ChEstn ot 22 &0t
£, UXZ2EE, YT AH, A2 50| AUCh E d7sts 1AM, ATH e HMSORE st Ao,

ZMe o7, 2x T4 (ADD, KERI, KARI, KIER, KRRI, | i ¥ =7Qt ZEAL &t QICt £ O0jE MTE Sl 2=
2 U7 (SRR, AEEY, ACHALESAL LG ™AL ) | CHX[H, 130 of B gAY ot SHRE Tdst F2 M
SH[A ) & CHYE 200 M AE TAStD ACh SH 2AE |RISHD AL

KPEL2 219 uHol Xz ofef MH 3 LES OYHEHE 2lgt AT, HIIXSAE 7/74 SH Al2H, ¢

o
L HYslz 58 ARstn Yrk S8l na
[®]

Mo
fd
ne
o I

HE X % LES OfHEHE dF5td W2 & AT

W =2 A3 da 270 (17~19)

International Journal (Total 19)

2019 : 6. (IEEE Trans. Power Electronics [I.F : 7.224 / IEEE Trans. Industrial Electronics [I.F : 8.70])
2018 : 6. (IEEE Trans. Power Electronics [I.F : 6.812 / IEEE Trans. Industrial Electronics [LF : 7.05])
2017 : 7. (IEEE Trans. Power Electronics [I.F : 7.151 / IEEE Trans. Industrial Electronics [I.F : 7.168])

International Conference (Total 37)
2019 : 1. (ECCE - USA), 12. (ECCE Asia — Korea), 2. (APEC — USA)
2018 : 12. (ECCE Asia — Japan), 2017 : 10. (ECCE Asia — Taipei, APEC — USA)

Domestic Conference (Total : 21 / 2019 - 5, 2018 - 8, 2017 - 8)

Award (2017~2019)

[1] "Highlighted Paper”, IEEE Transactions on Power Electronics

[2] Global Ph.D Fellowship Program (National Research of Foundation of Korea)
[3] Human Tech Paper Award (Samsung Electronics) : 2 Bronze award

[4] Outstanding Presentation Award, |EEE APEC 2019

[5] Korea Power Electronics Conference : 3 Best Paper, 3 best presentation
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[3]1 Major research achievements

[2] Awards

[1] In numbers

- Image Reconstruction with Machine Learing
- Cardiac MRI & MR Angiography

- FRUC & Video deblurring
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etc)
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A NSt & s Lo 19 ZHO|X| : http://slsp.kaist.ackr
m 74 2020 B3| 7|F)
BALZOPY 29 HhAbDRY 7Y
H S 20F A7
7|AEtE (machine learning)2 ==& 2 Q70| 582 Hojde= & 21
2[ES ste BOFEM F2 SHSHE ROl AMEELICH AMETAHE 7|
Aty 2ne|E AFH HAE, L Z2AMd, XA N2l 43t 8s &
Ctfst O{E2|AO|M0|| CHEE AF+E st JSLICE 2 AFLHOM At
1 Qe Oy ALFENS2 ofefet &L

» Multi-modal Learning

Video question answering, Visual question answering, Video understanding,
Video categorization

» Computer Vision

Instance Segmentation, Semantic Segmentation, Object detection,
Object classification, Generative models for computer vision

» Reinforcement Learning

Robot arm control, Drone control

» Theory of Machine Leaning

Al Fairness, Data augmentation, Meta-learning, Submodulary
theory, Active learning

m=H 7 a5 U YUY 1= W AT S e &Y
A7d ZYMES CHYT 200N s 23310 £2 | AM HTAH2 OiF AZHE Folgl LA XXz
ARES TAHSID ASFLICL SUYES sie 7|2/ z | &Itst 57, X4, BT 82 282 ot AFULCL 234
£ Google DeepMind, MILA, Imperial College London €2 | 20| Agi0] 25 E4H 285t JASLICH

INETo10n| niY¥e) L H AFM K . . "
= HBeHL, =l JIBeRs Kakao Brain, HUTAL | guy ofgnt Hgols eTMRAS SES Sl HTtE, A7|F

= Al 3t M2 H3SI5l= 10 X|= o g .

Qualcomm Al § 74 A IO Bosts X2 TE o2 CHNOS 7t1 QU&LICH SUMS Zetst MSH| 7Ho|
5 = 2+ B3|0f KIES M7 . - N - "
SFCI NIPS, CVPR ICML Sit 22 =20 232 AT <3| 501 50180 of2 garetol, AW, 13|, H222 S5
£ 3t &, AEEO|L, MEHQ AL 52 ot US MEZ OISt M2 293D 522 =t =2 2 M}
L|ct. o U

m 7Y B8R

AM SITA2 SAEE stE0|22 HECE HEldl Mz XEE EFste YT 7|Asts 7I8E ARESHo, HIC|, o]0
X, HAE, 874, A2, E2Z NO 3 ASX|s HEFL O|27|7X| ctdst =Mool HLE Zldstn JSLICE L] o
2 G| 37| Z2HEE st S

W =2 A7 ot 274 (18~20)

[C1] S. Kang, et al. "Pivot Correlational Neural Network for Multi-modal Video Categorization”, In European Conference on
Computer Vision (ECCV), 2018.

[C2] J. Kim, et al. “Progressive Attention Memory Network for Movie Story Question Answering”, In Computer Vision and
Pattern Recognition (CVPR), 2019.

[C3] J. Kim, et al. “Labeling Graph Neural Network for Few-shot Learning”, In Computer Vision and Pattern Recognition (CVPR)
oral presentation, 2019.

[C4] T. Vu, et al. “Cascade RPN: Delving into High-Quality Region Proposal Network with Adaptive Convolution”, In Neural
Information Processing Systems (NeurlPS) spotlight presentation, 2019.

[C5] J. Kim, et al. "Modality Shifting Attention Network for Multi-modal Video Question Answering”, In Computer Vision and
Pattern Recognition (CVPR), 2020.

[C6] D. Lee, et al. “Learning Augmentation Network via Influence Functions”, In Computer Vision and Pattern Recognition
(CVPR), 2020.

[J1] J. Han, et al. “Machine Learning-based Self-powered Acoustic Sensor for Speaker Recognition”, Nano Energy, 53, 659, 2018.
[J2] Y. Jung, et al. “Flexible Piezoelectric Acoustic Sensors and Machine Learning for Speech Processing”, Advanced Materials, 2019.

[J3] H. Park, et al. "CNN-based Learnable Gammatone Filterbank and Equal-loudness Normalization for Environmental Sound
Classification”, IEEE Signal Processing Letters, 2020.
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ko] H7|H gFo| &St 0|O0|’ (Optical imaging of brain activity)
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q (Computational analysis of brain structure)
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: neural network, image processing, connectomics

£ (Computational analysis of brain activity)
ot R eim EA= SHY EE, OtE[HE HA, o|ojX| 2 A
i HICIQ GIO|HZ&H 2t HMZo| MI|H 252 FE5=
IHE 2M3t0] BteEl= TfH(motif HE)S MESIHLE AlH
9| 7|5X AZ(functional Connectomics)S & L|LCT.
: data mining, signal processing, functional connectomics
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[1] Robotic multidimensional directed evolution of proteins: development and application to fluorescent voltage
reporters, Nature Chemical Biology, 2018.

[2] Iterative expansion microscopy, Nature Methods, 2017.

[3] Simultaneous whole-animal 3D imaging of neuronal activity using light-field microscopy, Nature Methods, 2014.
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DEEP DECISION AND CONTROL

oot £l M

LABORATORY (DDCL)

TEL : 7462

https://sites.google.com/site/donghwanleehome/home

measure theory

U2 =714, S8, 71g, 222 Ee, o

m T dg@o0d 28 )
m A+ 20F 7Y
» Z3tetE (reinforcement learning ) Environment
= 43550|2 dHS oM Z2= A|A"”O| ChE £Fo| XojE MA S &3
e Actio
L gzalE tion
~ S8E0L 22 DM XO|, NBHO| AR, OBXS S CHIS ROFO| B raed
g Jts
= Ao o3 ek XM ZotEEol o2 Y 2ug|E Vi, 2&, AEF
M XSKES S8 20F ol
Empirical Theory
Success -
> 1 2 =20k Hof 0|2 U 38 &0f Hilgd YI2E i, HMojet Zatetsol A
A A, ANzt 0|2 W Za2[E Y
H=H 7 05 U E9M Tz YT ES 9 A7
FH 4 05 MOoA|A"” JE, MY AAH HNHE AA | 2T SEs
2, Ao, 7IAgs, daets, ML, real analysis,

W EZ o7 dat A7 (15~17)
Donghwan Lee and Niao He, “Periodic Q-learning," L4DC2020.

agent to cooperative agents,” IEEE Transactions on Signal Processing Magazine.

systems,” Automatica.

Donghwan Lee and Jianghai Hu, “Primal-dual Q-learning framework for LQR design,"

Control, vol. 64, no. 9, pp. 3756-3763, 2019.

Automatic Control, vol. 63, no. 10, pp. 3516-3522, 2018.

switching," IEEE Transactions on Automatic Control, vol. 62, no. 8, pp. 3820-3834, 2017.

Automatic Control, vol. 62, no. 7, pp. 3382-3394, 2017.

Donghwan Lee and Niao He , "Target-based temporal difference learning,” ICML2019, Long beach, CA, June 11-15, 2019.

Donghwan Lee, Niao He, Kamal Parameswaran, and Volkan Cevher, "Optimization for reinforcement learning: from single

Donghwan Lee, Geir E. Dullerud, and Jianghai Hu, “Graph control Lyapunov function for stabilization of switched linear

IEEE Transactions on Automatic

Donghwan Lee and Jianghai Hu, “Stabilization of discrete-time controlled switched linear systems,” IEEE Transactions on

Jianghai Hu, Jinglai Shen, and Donghwan Lee, “Resilient stabilization of switched linear control systems against adversarial

Donghwan Lee and Jianghai Hu, “Periodic stabilization of discrete-time switched linear systems," IEEE Transactions on
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KEL
I.IIO-I E;LEI g &5 9|(dechang@kaist.ac.kr) TEL : 042-350-7440
Al : E3-2 5219% TEL : 042-350-7450
COﬂthl Laboratory Z 0| X| : http://control.kaist.ac.kr
B 74 Sg(2019 7}2%7| 7|F)
SAIRIE 0F  HhARRPE 1 9% MAtaRY (7Y

W ¢ 20 A7

Hojgh FOIZ A|AHIO| AFEXIZE A2t Weo 2 behave SHE& Sh= H|Ete| operationg YZH=C OE S0, A|2HC|

behavior7} 7j2lot O|2 7tX| 2 % HEMES S350 A|AHO| behaviorE =85t= A0|Ct HOE & 37| fIshM= 2

o O|21t 882 = Ct Z dl0f SHCt. XOjO|22 F&tdt =8t 7to| interdisciplinary $F 20F2 1 EO| 3™ X|Aldt 5t

RAS @73t 2001, HO{S8L 43E AMCS AlAHo| XAL Z21249 S3e s £0to|Ct

Mol 7gezEs MM, HIEEMA, XHHMO, HSHO, A0, stochastic control, system identificationE2| Lt =
Or7t 2D, 220 XHHOjet HSMO7t 7| ALEe RE{2ZAM Zt&S CiAl &2 ULk

= ATHOAME HMojo|2at ot AE Z[ASSo et AFE oSt S8 ALELEM EE 2R AEFE XSkt SO
2510 AL}

m AT FH
Ho| 3 2REIA I1AEE
- Feedback integrators - HOjo|2, Ol 7|8t 15 mjste
- £ Hof \ASE0l HEote A A
- 58 XA Hof - Zsieig 02 % 28
- 2R Ao

uuuuuuuuuuu

Anthony Caterini - Dong Eui hinq
Deep Neural
Networks in a
Mathematical
Framework

Control Theory Deep Learning

Drones Intelligence Vehicles
PR
. HolAAH B N
. AE S| = GFH0ME Jiele] MdEs EFSHH, A 2o A
. MO~ 2 A 252 XYook ot=ola 2/=210] Z4Xte| Z2E SRt
H Ty B8
&2 usH2 Hof, 95, EHEAS MEIIOALL Z[Z0= EE, XNEFH AsK}, H2etE, geometric integration Of
o AE Tl SOMUCE HY|FASS2 28 7|45 FESIe IS HARHSY, #9 St & bt &
o StdES ZF YL CiYet TIo| sHYS0| MoaTo 8H0|1L =228 ATE ot 0| &3 2 AlH
Xeh g &+ AS A2 7|ty Z329 uadH2 A= tdES ZF 4 YAFA|D HE A9 22 Lo}
2 5 UARE oo OfAYLCE HOjHFA0| TIsHStH HEA 2 &2 MoSsAt @ Aoz gileynt
HZ0s g9 uaHnt tistRES0| 2 S o|f0 FIE= OrElel 2IZ3Xs EE 20[4 2| "Alpha Pilot” 0f M0
oot & 42470 © JoM 79 §HE AF0 240 LESHASLICEL 0| {3 EE22| A7IRIXIFYE, 2HE=A, ¢
X SXEM Mo S st HEStAS LI
B 2 A dat 2% (17~'19)
[1] 7" place in Alpha Pilot — Lockheed Martine Al Drone Racing Innovation Challenge Qualifier, 2019.
[2] Feedback Integrators for Nonholonomic Mechanical Systems, Journal of Nonlinear Science, 2019.
[3] Improved Reinforcement Learning through Imitation Learning Pretraining Towards Image-based Autonomous Driving, JCCAS, 2019.
[4] Deep Reinforcement Learning Based Robot Arm Manipulation with Efficient Training Data through Simulation, /CCAS 2019.
[5] On controller design for systems on manifolds in Euclidean space, Intermational Journal of Robust and Nonlinear Control, 2018.

[6] Deep Neural Networks in a Mathematical Framework, Springer, 2018.
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m g7 20k &7 e

2 d7de 2% Mo o|2nt MEHNEE S8 SE18E 2C|2(Holographic audio), \Z \

2% | 0{(Souind field control), 20tE. AF2E A|AE(Smart sound systems) 52| 20 | ‘

oM el | |

£ $WstD YSUCL B2HY T5 YAS NOBAL WHE FHI| 9 |
E

& ,ﬁ\ (n
sl AT of2fol, Dlo|22E ofzfolet 2 ofHjo] EUARME olgs NE x| 7 || ¢ p T

W % TS Mol OlEE ARSiL, Aol JIANRE B 2 Aol o Mze [

Hag ASsa Yol A3 97 FHE, Al ALHe| Oo|AEED ALH of#o] \% =
2 53 HEE JANES AR userdl BAI WES molStL, MSH AHUS \_— |
IHIE ADE QC|Q AIAH JHY, JHOI8 SC|Q AAHMS 98 R7H Sux gx  Audlo sptem understanding
28 02|30 VR/AR 2L AAH JjEE s YaLch

Deep neural network

[Theory]

- Acoustic, Wave propagation P ’:.(

- Array signal processing, Beamforming £ 1’:‘\\\&;' \

- Machine learning, Deep learning Mol -ehannal reverberantsaonds OF30 Dry sound

<Audio morphing using DNN>
[Applications]
- Holographic sound system, Telepresence

Wave field synthesis, Sound field control

- Environmental parameter estimation (Room geometry, user location, etc.)

Sound focusing, Personal sound zone

Beamforming, Localization, Underwater Imaging

Intelligent audio system with environmental awareness

Audio morphing through DNN

HFH +Z 0= U 94 1=

Mz W AXRLCXE ME XNEZlet 22 dzXNE| 7|fatsE, SSS/aESs/TE § | M pMeUse ofE s a7 %
22 % TS o Mo J|2S AdY = A= AT, VAES 20 UFE FH | g1 £ Amx EL SN, oY)
gUcCh £Y 2ol 22 % 2L MsHI U ol BHUE J|AEE ATE Sl | axe2 o] HjeD UBL|Ct £
MEHEIH O /AZHALSMUATY 5 MHY f7|Y/AFLR TSI = oD, | =y1x I xS =8 XA
28 IS EOIZ HOXSA/EZEATE § RHES F0I2 IUEY + ASLCH 3980 FE2 =asct

m YT SR

S8 % 2re 43 X2 Fokz HSHQ HX/HE/I|A/ES 20FE EH7 olEHAM, Eal7|s ¥ Z/d3sate| g&ol
80| CHEtAX ZOofYULICE EES O|2X 7|XE HIY2E FuT ofo|C|ojt =XHLS 8ol M2 EHS WH&H Lot
£ =X FMo| 7tE st 2of2t ¥ 4 AEL|CH ARHL Self-motivationd} ol HE x|2Moz st XAEXO £297|82
SEE stu AFLICL WX 7|AEES A8 Xsd BF M8 2r|R 7|& MY 77t ST M2 MFYEY
X 2o Qon, MAXALE XYz “Xig MUY ST ST A2- Y- 3ix| § SHS R XAS YR 2% AP
o2t MEsHY = U= XX A0 HF0X ASLICL

W EZ o7 dat A7 (18~'20)

[1] “Dereverberation Based on Deep Neural Networks with Directional Feature from Spherical Microphone Array Recordings”,

in Proc. of the 23rd International Congress on Acoustics (ICA 2019).

[2] "Direction of arrival estimation using nonsingular spherical ESPRIT," J. Acoust. Soc. Am., 143(3), Feb 2018.

[3] "Spherical Harmonic Smoothing for Localizing Coherent Sound Sources," IEEE Trans. Audio and Speech Signal

Processing, Vol. 25, No.11, pp 1969~1984, Aug 2017.

[7IAH] https;/bitly/2IDgP1t "B EAM "RLIE|XY, SIEAM FtEHE S2ICH. 2|0t SO A/ "

[Awards] Best Student Paper Award (176" meeting of the Acoustical Society of America, Victoria, BC, Canada, 2018)
Technology Innovation Award (College of Engineering, KAIST, 2018)
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Speech & Audio Info. Lab,

oot re o M
& 4
o nx 4>

Speech and Audio Information Laboratory (SAIL)

WA W UALY 3, AR : 0g

W AT 20k 274
Front-end for speech interface

Speech interface= 11 H2|dat XA W20 O/212] human-machine interaction 7
o T2 2E0AM 950 543 Mool 2E=TF HOX|L A= HFYOILE OF S=5H7| fl8 B2 &
ZE0| HMotxn on, 2 HRAAMO|ME speech interface®| front-end 7 AR E S| QCt X =2 E
MO H22 S oS MA X T XME O X S 22| ZIs0 i) 2FE TSt Aot

Statistical Parametric Speech Synthesis

2000Ec =£E £ MB Ogtel 24 &g DB 7IX1 9 40| 758 HMM 7|Et 29 oty 7[s0| A= ULt
SR, &8 EEO0l 483 +&0= OIXIA Rot7| W= gds e fle B2 A4S0 452 ey, 2 o

|
THOUME S8 M AFE FES TASHD AUt zZA EHed
Duration Model % Acoustic Model 7|22 7|M817| st A7t 2™ S st o2 ZIshstn QUCt
Audio/Speech signal processing
High-quality multi-channel multi-object audio0| CH%t £=Q7} M™ DrOtROf M2} MPEGOH A O|E EZ3ISH7| 3t X
S TSt QAL AFAME S| 0|t HEHSIe EZH Ao sl HES AMESH multi-object audio coder0f A 2|

|
2Z AN Mol et AFE THSD ALk V|FE ¢ B33t SYECL FHOHS| AURES M= waveform
interpolation 7|t 4 Rt YWY AHE AFE A0, 0|F g DB AH0| HMESIACL EB xZ0=, LI
MB2EE scene (MZJF YMEl XA)E EX A= audio scene classification 7|20 CHsH PTE FgHstn QlCt

7|Et HLE2Of

Of 2oz M Moot HAE AFZMN LA SAYS 08ct Tof ¢ B2t LY, Ho MM EYH HdE2 ¢
S e NE Sof Y A7S
audio, sound field rendering, query by humming, VoIP packet loss concealment, voice color conversion S1f &&= &

TE TUSALL

-—

=
2dSt Ht QUL EESE sound source localization, sound texture coloring, binaural 3-D

B Y A% 32 Y FUM M= o wE ol A%

=M I1BoEL NE U AAH, CIXEASNE, CIX| oT = 0 =7 e e o
o EEE e T e e SAL THASS WA 57, 0f, 57 50| HSBE @
S5 42, TE oA, HeAsal So| glrk e Alee

cenT e F s, 2|0 "|NOl BAle So THY 2 N2 =R

" St e, EYdsnt: Toch d=H 2AE /Aot

DAUM & CHEZ0| Cfst Of7|g 3 YREdaEL2 T oct
Esta et o
H o7y 88

M3 d7de2 I 887182 0180 7t x| P74 J StLIZ Z4l A7 S 2350 TEHH, 58€4,
2rLe 3Y (MPEG), dA| (Mo MK 23 AFE A ASUCE O 21 &H S#F0M 785HA M8E = U
= et &3 M 7122 NESRASLL 2|0 SOy V|0 ERd 7|22 HMM 7|8 2d3td7(el gd8 &
2 gdds ot a7 E TASRen, O fdS YO HEE Y10l A =W CH7IYel e X +E8 HEZO
BAMED ASUCH #2 otL2l, MPEG #ESt &3S 8o =H QL #FS MNEst=0 L=5t1 ASHCh Ao
Chot AtMeh §2= SHOIXE Faoh FAIL S8t & ALAH ANEX| 72 22| HE L

W EZ A dat 274 (17~19)
[1] Speech Enhancement : “Speech Enhancement Using a Two-Stage Network for an Efficient Boosting Strategy,” IEEE Signal
Processing Letters, 2019.
[2] Voice Activity Detection : “Voice Activity Detection Using an Adaptive Context Attention Model,” IEEE Signal Processing Letters
[3] Speech Synthesis : “Modulation Spectrum-constrained Trajectory Error Training for Mixture Density Network-based Speech
Synthesis,” 2018
[4] Emotional Speech : “Multi-speaker Emotional Acoustic Modeling for CNN-based Speech Synthesis,” ICASSP 2019
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