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Astrocytes phagocytose adult hippocampal synapses for circuit homeostasis
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ExPre hSyn Synaptophysin ~ mCherry  eGFP
InhiPre  GAD67 Synaptophysin ~ mCherry  eGFP
ExPost  hSyn PSD95 mCherry  eGFP

InhiPost  hSyn Gephyrin mCherry  eGFP

Pre Post

mCherry-eGEP
mCherry-alone
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[=2] Lee JH* Kim JY* Noh' S, Lee H, Lee SY, Mun JY, Park HJ* Chun WS*. Astrocytes phagocytose adult hippocampal
synapses for circuit homeostasis, Nature (Article), 2020.12.23. Online ahead of print (* Equally contributed).

[S31] LIZLM|Z0f 23t A=1E DLIEZE Rizet 2| 2B #Ef 24 3L 02| & (2020.10. 21. 9)
[EE] 2/=0|C|0{ 1271 0|4, =ILH O|C|0{ 5074 O] B

AMD[2H7 | &S AKY (SSTF-BA1701-18)
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r 4
HIAIZRIDD HHEE01 T ISAMS 2= S F!(dorsi flexion) SE0lIM = B2 SIS ARSI 017t 28 IXE DARSI0] AAEIAC
L O ™ =l o= XNk Ho] gnzE|soz= aHbE ol EIE“_'.*(feedback) H|O{7|of| 2|2HZE7|(disturbance observer)Qt L=
) |.|:| AL I] I.H I 7:|-UH =4 0_" O.I E.IE =E ZQIE(feed forward) HIO1S 715101 X|H S} 2f&X}0| SE|QOR Q15 QJ2tol|= ZoIsH FU
— —O T == A EEICIEY
Gold and Bronze Medalists in Cybathlon 2020: AgAtel 3X Sdof 2st2 lzh-21Ket 2N S 4Y5t| ?f5l ILHB (lterative Learning of
The Fastest and the Most Versatile Wearable Robot in the World Human Behavior, QI7FHE HH= Sk 2t 12|Z)2 JHESIQICE X|H HME £7t8 B3l MS0| AH2R
o JUN—— E— 10| http:ffrobotics kaist ackr R|ER Folst, 0 20t Hatst a7tof 3 £t nAE 4 e HH xS SE2 4F 7|2
2 2= E Bxot= L2|ES MAISIQICE 01 Saf, 28X/t 228 A5t 2043 o|Ljof EHe
Mt OFHMO| BRE| = ZHEX UEY HHMHES Mgt UL
Ol A& My 2 28X SH2 NS |SRC2 R 221 7|[AS8s Mat 15 S8 ARX
LEAA YAE IS L0} O|FO{RICE oF 114740 Ths| FH| 7|7F S0t Amtofl UojLt 2 47| Zof
E XM S| EX| H7] ATt @EL27] ¥ FAIZ St BAIZ L B S| S 671K &
OiES 2 £ 2 Fitely| ot 22| S5 4M F 6Ho| AEXZRE L|=8 S ghEsiCt
e 0|2 Safl LA MEolM 2B 2R2 28al7| 95t 20| A JLaieiat Sl R At
ZAH D471 0| B AMZHEIATL 118 13Y 22| ChE 29 HHANM P2l Afo|HiEE O[HISE 20200{|M 2|52 20F SHE(EHS M) SHF(0|FE H)S MASIRICE ol /3
(Cybathlon) 2020 ZH|CHSI0A 201 7|2FS MEO|H ZH S SHIES MAUMSLICE 28 2 FE ZEXjo| B = 0.76m/s2 HIZO0HQIQ| HHAE 9} HIZgt £~Z=0|C}. 0= 5HX| OHH| ZHof
QlZH BE Z20|| EX5H ML M2(47M|, Lhs ATHIA LojL} 2 7] {goﬂg X|ax40 Extst 218 2|Z4 FEO|M= MA £|11 7| F0|Ck
7] "X 27| At EL2)7] ¥ BME S1t ZAR L B S| S 67H°I FE 3= 47x Thof
QS| A3H5H 2H|THS XFXIGHALICE 8HH] SX5H 02531 MA(20M|, 01) ©IA| BE Q=2 M3 3.7|ch=2t SiEHA 26K OfH| ZOR10[ ZIX|010f| A Bio{LE SEX Q! LA EE0] 7Hs3HEICE

Moz slsh=tl 52 5122 7|53l SHEe| Fel50| EIASLICEL 2HE2 6712 DIME 42 40

E St St A9 A ElO| REX[FHSLICL.
1. o1 SHEEA OHH| olRI2 EX|0] @32 iR etel &St 7Hsot7 | W20] HIZofQlnt Z2H2 At dEto|
BR7t E7153IC) 0|12 &7| 2loll Tsd 2124 =X 2 AH8st0q sttt Ofd I&OHO.JQI 7|8 BdE
7tssi st 7|&2 00| JHEEJX|CE 211 F0| 2|4 2RE A7I/M7| X EX| 23l Mol 7+
Chot SEMS0H 2l 71S5H O|0FM T ghal BRIt BIE|0{0F 3UCE 2|54 2EXE AFESH SHEtd
OfH| ZolRlo| SRIAQI UMHES 717 ot/ | flshMeE 2R2| SHER0], AZER0] 25 A7 74
wo| Lo}
2. AFLhS GIEIo| 13} BEL Sk Of| Fofolo] UL MEIS 9I5t 9BH 2R HE, YIS #E (WalkON
Suit 4.0)2 7Hrst 2N|CHE| AtO|HHEZ(Cybathlon) 202001| 715101 O ds8 d3kt= 20|
C 2154 28 FEQ| o7 7HE2 StE 0] 7HE - o] 02|15 7 - eh5 8 &6t AFZAT HEH
EQH:rL_"x AHAY |:||)q:r1_||x-| MM Ol S5 Ao2 O| O-|I4E_|- of 1Ml [=2]Kyeong-Won Park, Jeongsu Park, Jungsu Choi, and Kyoungchul Kong, “Adaptive Gait Pattern Generation of a
Tee s ee xEe = M Powered Exoskeleton by Iterative Learning of Human Behavior”, IEEE/RSJ International Conference on Intelligent
T2 HEO| SIER|0E 6 AFRE A|AHIO|CEH 22 1/S2HE0||= 11 7|0{H]| AO|2R20|E L&V |E Robots and Systems (IROS), Available Online, 2020.
- == = = [£4H] =XH|CHS] AtO[HIES R 2020 2|32 22 0|4 SHL
A7, 22 Fu|2 2 E3E 6] Qo s2 o= FUHReR 757| SAYR| S0 F7HES " SRIh3] AfOIHHSE 2020 222 252 2olA SHj
£ g |F43= AR |(Dynamically Optimized Gait Assisting Knee)Z A47{|5101 $t CI2|2 & 100kgO| [EE]KBS, SBS, JTBC & 2 &AL EE= 20013
o] o] A-|OI o|el =Seli—}
L ﬂﬂxfgf 2=o | Eil 7:” 'Cl?‘l :O‘IQEI A o||_ 7|.E:’O|_E:'E HI'*HAPEI ES OI|:|. tél‘E J—._ng SYUE, MU, I0IUE S AZALEHE 200043
o . e = Mo e | X|2]  AUSARIRIS SHEAYY ST IR, RRAUHA [SIILAY
M 13710 Ax2g HE 1010 LES5h=0| YHIE Z8l(plantar flexion) S&H0iM= 2 &8, &
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Fair Machine Learning
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1. o1l A

24

E|2 7|A[ek50| 22| &ofl X|chgt JekS D|X|HA, 3Fst 7|AEE Zne|Ee| 40| =0HX|1
QACL. ofoj| it S Y2 ES P CrFst tHHo| MAE| D =], OIS 2 3FMe ZEE X
CHEX| 221 CHA[Z E(proxy)E 0|83 H= 3SEE 71X ULk SIX|2H CHHIZ 0| o|Esh= Sy
O2&= x|Ho| ZYMS ST £ QiCh= 84171 UL 2 270lM = FEO|22| Al 7l 459
ZZH(mutual information)E 0|8510] 3t Z12|ES US + UCk= AS 0|2H, HECc=
USBZILCE. =S O F H|0E] 2@(data poisoning)dl] 2745t RS = 0}0|C|0{ = £Halslo] Z[XQ|
‘VISHYT-3HY EY0|EQZ"E HYIMCE O LIOPL £[X9| ot oFYEE HESH= A{ELEF
H 7|de] 22 21n2|EE Jidsto] 28t EHI0|EQEE QHEMO R HMSIQICE 2 QA=
ZA2|AIZA|SE2|21 ICML 20202} NeurlPS 202004 AIXHEIRACE ST A= 2HSH 7|A|gks 2 E
THke| =ME CIX| 1, g% 3Ystn Ho|Z2 ALSIE 0|55t= Cljoll 3| O|HX|E 422 7|CHEICE

E|2 CHEMAL 7|RHE MFAIAL BIZ(XE 7 HA4EE 0 Tt S 2
2| 4f0ll XICHet BEke D|Xl= AFZHO| 7|A[SH50] &8&7|
A|EFACE O] A[Hof O] CHEHRIOIA ALESH= COMPAS Z112|E
1= ZEQ| 0[0]X| Al 4112|E SO| QIF AP =2ts U2

2 tot QACt

7|0 7|A&t50| xHHEE B 5
CllOo[E0l| LHRiEl HEtMdE 7
4 7| Tj20|ct

211, (AD O] CHHLI0|M AFRZE01 COMPAS L T12|Z0| HE|XF QI8iE of|=Z); (3D A7} 1A EHAS 2= 7S HIS
ZAt ProPublicas 5 J2I1t 20| COMPAS Z112|Z0] CHA|Z E#el HZ[Xto]| CHshA = W2 IEE HpE, é&l RN
of CHeiM = =2 BT HE i7ICHs 22 HRICE COMPAS ZHEARR! NorthPointeAt= ZA| O[] CH$H BHel §HES
oLt ol 2 =2t 2 0|0

9'|_|
|
m
o)

KAIST
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2. A8 = AN = 0|22 diy Jidel &= 2EEE (mutual information)E 0183101 SE3IA 74|

E g7 WHES HERICL XX ez, REO| o5t o1E/dE 5 Rt 2 A0[2] &=
OIEHEE z|A3lot0] SHES FHE = UASE 02X, MR YBIUCL 0[2(5 A1 E HIE
O [=& oMe d=2EYEE 0|8510 SHsHHA SA|0] H|O|E °E.4(data p0|son|ng)01| raral
o DS A= S JHURICE Ol A7 E Sal 7|E 2FH 2B e| oSS =-3YH E0|=
QIE A JHMY 5 QURUCE [== 20ME 77 st S o|E-E 7|8 2o | DES ssA717]
7t O1ECH= Hoil 2iefsto] OIS Batst AGUERF 7[He| M2 L1252 MBI sig &1
2|52 CH2 L12|50] H]sH LE5| 2 st 22 O £2 Eof0|[=E S Hysieict

k3] kst

g g

= =

L 2

g g Proposed [=& 2] (clean)

= & Proposed [=& 2] (poisoned)

5 Proposed [=& 1] 5 State of the art [ZF 1281 2] (clean)

State of the art [RF 123 2] State of the art [Rt 128 2] (poisoned)
Accuracy Accuracy

321 2. (&) AdultCensus HIO[EAI[EIES 1] IH ’—.‘789_* ML N2|E Fete-3HH ER0|ET; (R) F (clean) H 2%l (10% poisoned) H|O[EAI0]IM £

o et -3 ERf0|EQ Mot 2|E2 712 2| F|4IY2|F0! Adversarial Debiasing[ &1 =8 2]HCH 245t M52 HASIT,
3. 7|ch=2} S O] CHERIollA AFE E2! COMPAS 2 12|E2 NorthPointeAlZ ZHE =0, L2[LI2H FJA| FE
7|20 2ot 24E ANE|ES JHUY LRI UL & M| 2t= S87( 22| tIEYAT 2T ES0,
oM = ME MRYUA 2203 S Cefe Aol SFe 2elEs TeY et Atk = A
T= 0[2{3F A|AHI0| S0i7t= eV |s2 M, 71e UE Al &= 2 A 7IXIE HEE Aoz 7|
L} C=204, Ol2fet Lol 7S Sall YolEL St MEIE OISst= o 2 9egs & = US

ST e

[1] D. Dua and C. Graff, “UCI machine learning repository”, 2017.
[2] B. H. Zhang, B. Lemoine and M. Mitchell, “Mitigating unwanted biases with adversarial learning”, AIES, 2018.

Q| X[

[=2]Y. Roh, K. Lee, S. Whang and C. Suh, “FR-Train: A mutual information-based approach to fair and robust training”,

ICML, Aug. 2020 (E} E|0f QI3 X[ &15)).

J. Cho, G. Hwang and C. Suh, “A fair classifier using kernel density estimation”, NeurlPS, Dec, 2020 (Ef E|0{ Q12X|
[£31] Y SO0l 7|utst 7SS 4 e U TRl 5

FHEUTZHO| 7|85t 7 [AES 3 2 2 AR &

[4:411 2020 8 [0[H] R4=24F 0] 23 ¢ (AFOSR) grant 247t A4
[£5] 2020 22 “Information Theory and Appllcatlons Workshop” =& 2491

2020 72! “International Conference on Signal Processing and Communications” =& 2
[SHel2Hl] 0] S AOARD, "2 silAlS S5t AlZ2|0[E 7|8t &t& AB”
[ YREEAV|EEHY, 215X s 22 SHEH|0[EQ] HEH 2AM-EFX|-2tstX|7 X|@ T3 7He

olr
i1

1))

o

r
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GANPU: MAIS K[ TS 93!
2 [IHI0IA 8t Z2HIM

GANPU: An On-Device Training Processor for Generative Adversarial Networks

b
s
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=1
_>.'.
N
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5
pa!
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o

=l i 1&QIX} 23| ZH|0|X| http://ssl.kaist.ac.kr

HA

MM™ MLl AL (Generative Adversarial Network, GAN)2| =2 2! k&2 THIY 7|7| AoA
oflLx] 28X = XE[Sh= eSS “fEXiIOH Cist oA20[Ct. M= =l MAL2 7|E IS XSt
EE| EXSIX| o= AlRtel ARRIS ddsliLti= S, M2R CIO[EE YMald = UCh= HolM F=S
fh=Ch 2Lt @2 Qdto] st MATe| It SESH0] 2| XS 7H57| HAI7F of-ELk=s
EH7t AULCE 2 ARM = FSESH MAL 10| M Z2MM L7 X8 THEE otz 7HHY
ZZM|M OF7|Ellx{et 5|4 Aits SEHO R XElshz WAS FMIISINICE MIgHE 7|1&S Sl 71E
ALHH| 4.8 v B7I5t O|LX| E8S S0, £t MHARTI| HISHE! ZHI 717] &oi|lA
2 CIHIO|A Al2| 73S 757 SIRILCY.

>
oIr
e
H1
_>|_‘_I
0Q
12
=2
X
M
Hu
Q
1
[
I ro

| A 3XIs 7|&2 258 2E(Discriminative Model)2
Z0171 220 Chist T2 St 5 etEE Q1SXls B2, =X 1Al 2 F&, 24 QlA] ofH 214l Sof
MLl MAY(Generative Adversarial Network, GAN)2 AMZ2 0|0|X|E
A P QIAFBIAL AALE| O[0|X|2] B9 S o5t Hofo| &
U=2 UL == A0| 2 0|77 =IUT TH|0| 3 (Deepfake) 7|&= GANS
T 2EIXTE M| 0 ARl 2HIY 717 ]9 T
LI MEA M E 2 =S 2 QICh
ﬁpil':.'_r GA 8 7|—".f—9| ﬂIE%EQfE e 5702 M3 LPYCE O|F0T = Ax=, IWE
S MBI ME CHE EME B0 7157(9| &3 - A== ClAE(0], o[0|X|4HAMe)
VSHAESHE @715 |= DolefT O[0[X| S 2l 7|E Al REECE 4 B B2 AMERS @15HCt
[2tA £Eof M20| H[sHel ZHIY HX| (AOIEE, EfES! S)0IIM GANS Faiot=| H|fo| /{20,

e
|_OO

F

ol

7|ES| AFE2 FE TAH TS XS B HEY0| SFYEOIRAAXIZE GANTt 22 TS &IF
HEYE M2 5 UEE = AF0M = APE[ == 28I ZSHF0M FE2 L 8150| 7hstt M
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=

3. 7|ciE3}

S HHEX| GANPU (Generative Adversarial Networks Processing Unit)E 7H256104, ZHI! &
T AAR RQIARR DRI DI 4 Y MES OIBIS AS BUCE

YR

LHIY 717 |0 M MEH o= CHs M5 MEYS 714517 floiMs H8d HI2E 9 S Sali Cis
A2 SF Z2M|M O [HIXE 7HHN O 2 T ESH= 7|=0| MIQH=|ACE 0|E Salf 2R Hl22|
T, ALt XISl MIghel Ripde| 28X oS 7Hs21 gt 6 M3 Al3Y o= B &3t
g2 Ql5l, Cl|Oo|E{of] 00| Cff EXHSICt SRS 0 I4kS FHo{dE Z2MM OfF (B E A7A5101
F2 9 o5 YoMl £t oKX 288 ISt SIUC

29| 7|=2 85101 HZE 2SK|s BHEX| GANPUE 7|E 7|= ChH| 4.8 H =2 OHX| 282
SHHSIRICEL FIHEC R, 2 978 Sall &g GANPUE T 6f01 THIY AARIS 51519100,
0|2 &3l GAN & 7|&& AIXISIQICE EfES! FHH2IE B2 AR AFBAPL A 23E 4~ e,
ARZI &2 F=0M M2, ot =W S 177X SZ0i| Chall =71, 4f 1I 2 YARE YS5IH GANPUE
St GO 0| Z2ntE MARICE H0{F= AAHO0|CE 0|Zd0] Ciaf], 22 ARZAL Cll0|E7F &I
E|E [ 2 CHIO|A SHE o 2 JHME MPYS Sl HESt Z1E =6l & U

S8 7|z A QA - https://lwww.youtube.com/watch?v=HnNWsggkEUQ

MIAZIZZ Stfof FojlM F=E2F0| OfL|2t ShE7HX| 7HssHH, 0421 712 &

EE@J, = 0N e QISX|S B=X= AMHZ C0|EE 2LHA| 51 2HIY FX| LHofA 24
10

=
E4E 0[R2l H@lehs Z2AMEt=E HoIM 1 #E:7t FREH=L} 012

d = SHSCE 0|2 S 2Hj2 7)7
AAZ TIOIARH J2i2 D2l ME2 SBRIS AlCS 0f W] E 4 9tk

BYGAN)S 222 oigs 4= Q0| APYE B S 7HsSSHA| 3H31 SfHO| ABKY IS Hd
A

LS SAOf 75
—

EE
Stz MTE QISXls BI=HE 7HESI0] 2HIY 717[0M MZ22 2ISKs 883 715 Tt

M
ME

17t
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|

[=8]S. Kang, D. Han, J. Lee, D. Im, S. Kim, S. Kim, H-J. Yoo, “GANPU: A 135TFLOPS/W Multi-DNN Training Processor for GANs
with Speculative Dual-Sparsity Exploitation”, 2020 IEEE International Solid-State Circuits Conference (ISSCC 2020).
S. Kang, D. Han, J. Lee, D. Im, S. Kim, S. Kim, J. Ryu, H-J. Yoo, “GANPU: A Versatile Many-Core Processor for Training
GAN on Mobile Devices with Speculative Dual-Sparsity Exploitation”, 2020 IEEE Hot Chips Symposium.

[E5]] 2L E5] =9 2t7, 0|2 E5] =9 et

AAN H| 263] AMKIR} SHE|T =2OAL ZAF AAF
2020 Microsoft Research Asia Fellowship 4=+

[ER]YIN FA HE “AAZ T2 O2|= AlEHER| & 70 / 251U, SOAI0|SIA S =L 30 07 A2 H:
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Epigenetic Reprogramming of Cancer via Microenvironment Engineering

A5 HRO| Qa2 |25k} oLzl X} ZEet =|0[X] http://pilnamkim.kaist.ac.kr

Z[20] YHAX| 22| UM MI0] elU0| ZAT| M2+ cist 2Halap A7t S7t6tn loL B
O|Migtde] 22|18 010] HM|Z£e| otMdst I X|=2HH20| o AekZ FE=X|of| st A= 719
2iQiCt 2 AFRNM = 2lZte| ZUNNIEAT FAISH LA RHAS Jst, 0| 0[2510] THEt
SHEI OMltoll 2fst 2IMIZS| S HFHEHA otdst HIZLIES FYsULCE LS [Lst= Tl
22 & 247Xl YAP (Yes-associated protein)2| DNA 7} EtEFHE] ZEILJO|A SMSHSHH H510]
DNA Em|Es7t R E[0] oSt SEIES SHRict st THESHA| AT D|MEHE S CHA| 23 st
ZEoZ HgIEE A, SRl A MIEN SHFHSHN AT LojLt ofMs17t ekstElS
SPOISIQICE 2 A7 All= X7t 22 X[ 0|2 9|l A MSIE FXIsH:= §lolE 62

EM MER X2 78S HAGIAL, 218 22 OfL|2t CiFet &E2| fAleh Eaixdol &tofl Cist

x|z 2ggof| 7|oig A= 7|ChBtiCt.

efo| 0= ol TRt SYZEFHO| MZ2|7|E (Extracellular Matrix,
ECM)2| 22|74 54 HetE +8510, 0= S Zafeh %] Lo M=ol 4&s HIRet M=s!
H JEi HelE LoZ £ AUAS0| HHX|BAM, M= Z21/7 AKX Xt=0] tigt A72lE5 40| St
0[2{8h M|Z-2|RetAX Q0I2 M= 719X E2 H|7I9X0l S 4 [H

) x|
S8t 2 9oL, o|HBAE 2010| Fof7t 2715 510d, 0fe} Bztel olni FMsiC)
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[=&] M. Jang, J. An, S.W. Oh, J. Y. Lim, J. Kim, J. K Choi*, J.-H. Cheong*, P. Kim*, “Matrix stiffness epigenetically regulates
the oncogenic activation of the Yes-associated protein in gastric cancer”, Nature Biomedical Engineering, (2020)
[2020 IF: 18.952] [H2E T 1471]
J. Cha, P. Kim* “Time series assessment of the effects of hypoxic stress on glioma tumorsphere development within
engineered microscale niches”, Biomaterials (2019) [2019 IF: 10.317]
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Fundamental Technology Development for Reverse Aging
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[=&]An, S, Cho, S. Y, Kang, J, Lee, S, Kim, H. S, Min, D. J,, ... & Cho, K.-H.* (2020). Inhibition of 3-phosphoinositide-
dependent protein kinase 1 (PDK1) can revert cellular senescence in human dermal fibroblasts. Proceedings of the
National Academy of Sciences (PNAS).

[E3]] K-H. Cho* S.B. Lee, S.G. An, J.S. Kang, S.Y. Cho, H.S. Kim (KAIST), Composition for reverse control of cellular
senescence comprising PDK1 inhibitor, EP No. EP19204217.4 (Oct. 21, 2019)

K-H. Cho* S.B. Lee, S.G. An, J.S. Kang, S.Y. Cho, H.S. Kim (KAIST), Composition for reverse control of cellular
senescence comprising PDK1 inhibitor, PCT No. PCT/KR2019/012970 (Oct. 2, 2019).
[EH] =20 Cisto] A2 LT 683 (US 133, FLHZ|A} 28], 3|7 |A} 203, X[H7|A}73])
ul-‘?‘- L5} AQ|X| RIQUCH - FO{X|= 2 St 717710)” SBS A, 20204 112 262
“Afko] L5t M| FHE MEZ E|S2ICE, KBS FA, 20204 1128 262

AR ZSAAILXIX|2IAF] [2020R1A2B5B03094920]
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Heterogeneous Metal Atomic Catalysts for Gas-Phase Pollution Remediation

1. 1141

2. ALHE

32

A 25} Mods|stasta) O 1EHQIX} 0|3 ZH[0|X| http://catmat.kaist.ac.kr
AtSEE B{7|7kA0] PLkSIEA(CO), e, FAMRIE(NO)2 HEXQI 7| 2HEeY =2=
=3

HIEA| 232 S0H BHS2 S5l ‘215101 BiEsHOF BICt. 71E AESAt Z0l= X 201505k 0[5hoA2]
S2 28 H Lo oigh $2 Ui S2l M2 ui7|7tA Fat 450 SE5HK| Xsto] 2
EM7E XIEE[0] At 2 AFME S5 S, ZetE, 25) JXF J01E JHES10] B7 (7t Yat gt
SOll chisll AiA| 2|1 aF2| X2 2hdS S2YSIRUCE Eot 54 HA Jill= +Ekst, FAIZHES,
MALE E7t Sofl chsh 28t i S LIELILE = 7|e2 AtSAt J0l E0FE MEe 3 7|e2H
e 3 M 0| 7tR|7} o< AC.

ok

KESXFHHZ |[7t200M BIEEl= EARIEIA(CO), el HatetE(NO) S2 2X 287| 7= 22
0|04 IJIMIDW H AET0| FR7t El= tHEHR EH7|§J?§9.:. =Zo|ct OI 28 % IS2 =0d

—-— 0

oM 2 '—H—_r“Ho X
ofH|7} 3| =0}l ChAl XtSXt

Sh= 20| iR 5Q5

El= 8}, 7171 Exlfsk=

I S04 S0P HEU S S8 WA A 2024
exe :

2k OHH LHEH-HOF SHRI R, 234 1H0i|A

=325 AEE 2

Xt Z0(metal atomic catalysts)S PHS7| @IeHM & Q171212 AXI2|7t SE6t etld F& 4F

X XIHE DtelHACE & Ao = LR0|LHY-ALO,) XIXIHIE A2 2l X2[510

XF2|ol AP o, RI2IE CHEF HMAIZACE O] Xj2|0f| M2|0KCeO,)E HXIAIFH Y0l

T XIXINIE CIXIRISIICE & X|X|H|Ztol| Z2ist 4SAFE o= Qlel AgtXl2(7} i B2 MZ|0f7t

IE|QICE S4EIZ, H2ts, 25)0| Mlzlotoll ZXIE o, 2% 2RIt M|2|ot Z&kxtz| Ztof 2
o B}

=
S0 TU5I0] 2orget 24 el 2H AFOHXIE B2 HEICE 1 Zu,

—

= 35 PR EHO| E2{LE100% 24EE LHEREY, 236t S5-XXH 43288 2= 35
s
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3. 7|ciE3}

X7F EHO| E2{LH100% ZLEE 2= Pt Pd, Rh/Ce0,-AL,0,2| 5% JAL F0H7+HEIXIRIE| AT,
=5 2AF Z0HE HEX KSR 7 |71 Feh ghgel o S0l 9hEt Aatists 29 J0i 280
HESIAC ol F0i gh30f = 720 2 Xt ZOHE AISRIE M), 7= & I 0 che| 2Sst
Z0f 2ot LidS 20 Lttt T2Esl HAaskE0]150 T O[sloM 25 MAZRAD =
2T 300 T 0[5toflAf 100% Tetgs Edsts S =5 #At Fills M| 212 22| M2 gds
LIEFHEE +Z=2K900 C, 24A12D), FAIZF BES(420A12)), [ALE E7tH SOIM 2% BAPH S 22
E[X| o411 OFEHO = 100% 24T T2 RAISIH OHR R4t LTSS LIEMHCE ot Hattels
S F0H 2h30l| 2 19| 55 AL ZOHE ALERYE M, 200 T O[5tof|M 7|Z &8 Z0f ChH| 24
Hek= HMA 450| 3t Ol SFYEIICE ot B =3K(750 C, 25A12) 0|20l = S §Xt FoHO|
AT} HASHR| 8 Ko 2 RX[E{oH, HattelE MM =7| 452 93%E FJSIICt
= GIEI2 RSB |7IA T | 2 22 FakE fle 12 E-0UTY 202 25 #A J0IE
WESICE S5 ¥AL F0h= 100% EMEE = 558 2K YTz 28l M7l 2|1 +Z9
X2 gds 2YSIQITt O Lo M 23t S45-XIXH 3282z Qs 54 AZ0] #X5| x|
£[0f 7|E XtSAF ZOHE FHOEE R4 UiFdS XIS W2t 2 7|e2 XSkt Bi7 (712 Joi
0| D2HE Mg iy M 7|=2M, D2 E-0U7d 2027 24 J0l 7HES fIg 710|=2f
oIS MAIZ o[t ot XEH o2 Aete|n Jl= =AM et Ao 282 KT 4 A0M
Chafet 7h&2l 3 5H0|ER|= Xl Bi7 |7t o2 M 7HsE O[T B LIof7kA 48, e,
QEHIO| YA S HIETIA FarL Hash e Tt Z2X 2 7|&2 S8 + AUS A0ICk
Pt Atomic Catalyst Lean NOX trap Catalysis
pertormance o g hyd?%%ma‘
28
g
TR S0 HIS8 TRY-TUTY 34 (M HelE, ORI EANAS BYY S04 ¥38 18Y-TUTY U3
28) #x Z0 #i% 20

[=2]1H. Jeong, O. Kwon, B.-S. Kim, J. Bae, S. Shin, H.-E. Kim, J. Kim, H. Lee* “Highly Durable Metal Ensemble Catalysts with
Full Dispersion for Automotive Applications beyond Single-Atom Catalysts”, Nature Catalysis 3, 368-375 (2020) [2020
Impact Factor = 30.471]

B.-S. Kim, H. Jeong, J. Bag, P. S. Kim, C. H. Kim, H. Lee*, “Lean NO, Trap Catalysts with High Low-Temperature Activity
and Hydrothermal Stability”, Applied Catalysis B: Environmental 270, 118871 (2020) [2020 Impact Factor = 16.683]
[E2] == 10{ chslof =L 1001 5
[HE2A] 25 F: 02fEZxfsHE, I DR S: 2016R1IASA1009592, 1A : MO HIE K| 2IARR],
AN E: ZX0I|LR] RESAF ZXHHE AT
iz ﬂo PIaEEEML I DQHS: 2018R1A2A2A05018849, H1PAIUE: O] ZEOF7 | ZXTALY,
AN S7UA T %Xf Z0H 7
[71€2kM]] 7 |H: SCHAKX|B|(EF), 2R DRHS: R-183091.0001, HFARRH: AK|HTIHLLAI, 2 THH|H: X2 &5}
LNT Z0jf 7jgt
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Mobile and Extendable Negative Pressure Clinic Module
For Contagious Disease Hospital Service

HOlX} LIEHX] =4|O[X| http://mcm.kaist.ac.kr
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[=&] “Thickness-Controlled Black Phosphorus Tunnel Field-Effect Transistor for Low Power Switches”, Seungho Kim, Gyuho
Myeong, Wongil Shin, Hongshik Lim, Boram Kim, Taehyuk Jin, Sungjin Chang, Kenji Watanabe, Takashi Taniguchi,

Sungjae Cho*.

Nature Nanotechnology 15, 203 (2020).
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[=2] H.S. Yeo, K Lee, J. H. Cho, S. H. Park, and Y. H. Cho* “Control of the 3-Fold Symmetric Shape of Group llI-Nitride Quantum
Dots: Suppression of Fine-Structure Splitting”, Nano Letters 20, 8461 (2020). [IF = 12.344] - Supplementary Cover2 A&
J.H. Cho, S. H. Lim, M. H. Jang, C. W. Lee, H. S. Yeo, Y. C. Sim, J. H. Kim, S. Matta, B. Alloing, M. Leroux, S. H. Park, J. Brault,
and Y. H. Cho* “Broadband ultraviolet light source using GaN quantum dots formed on hexagonal truncated pyramid
structures”, Nanoscale Advances 2, 1449 (2020). [IF = 7.233] - Outside Back Cover2 A&
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[=2] H.J. Kang, J.-W. Yang, B.J. Chun, H. Jang, B. Kim, Y.-J. Kim and S.-W. Kim, “Free-space transfer of comb-rooted optical

[Ssl]

frequencies over an 18 km free-space link”, Nature Communications, 10, 4438 (2019)

S-W. Kim, Y.-J. Kim, B.J. Chun and H. J. Kang, “DEVICE AND METHOD FOR FREE SPACE COHERENT OPTICAL
COMMUNICATION BY MEANS OF AUTOMATIC COMPENSATION FOR PHASE NOISE IN ATMOSPHERE USING OPTICAL
COMB OF FEMTOSECOND LASER”, PCT/KR2015/008760
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[=2] VY.Na C Jeon, C. Ahn, M. Hyun, D. Kwon, J. Shin, and J. Kim*, “Ultrafast, sub-nanometre-precision and multifunctional
time-of-flight detection”, Nature Photonics 14, 355-360 (2020) [2019 Impact Factor = 31.241]

41



NEF S Wl = Lt 2702 2K} LY
C|AS20] 7[=70 Z-1=20| &9 22| g9
Hh&HEH 7=

P T—— & 0|22 AfOIEQI LEDE =2 oh= Ot0|3 2 LED C|AE2||0|7} R} g,x_i7|ﬂlx1x}-g-%_,+$ AR BT YA S _E—?f— 0|20l 2HCtR0(Landauer) F2H9| CHoto|
T ——— MIch ClA S |0|§*H 25| AL/NYE| L QICE TBLE 7| ES| ZRHE LED RS |75, 2B, O3S El= M2 0|2 HIAE &Esto MA| 222 &5t Qs LI AA|Y X}
O https://www.3doedl.com 7|dtel of|m| LRE ARESH0] C|AEZ20|0|M R+st= MXF £80| X0 © hitp://nanacore kaist.ackr oflMo| =-1|20| 2| £2|(quasi-Fermi level splitting) $1AHS 2IXt $=Z=04| A
H|Z=hA] S 7|71| M HES 0|8510] H/=/HMS FAst= SEUA0| 2 7|3l L= o SS3UCE 5], T=d0] 28t Lk FXtaXtoM Z-H 20|
5ff S =7t MgHEICt 2 A0 M= X/=/FgM | 22 M 3l B =%l =2| ol 2fsl MY L5t} Bl X (non-linean 22 Lo{&= 0
D=2|A 3Xte STS AESI0] Sl EE S=5Cz = & U= YhS 71 7HE0] MA|E! X| 70H0] K|k HRHO = HHQl fFO =0t Hot QU
E| =2 HASIACH ofji| fL&o| MH HMAE Soll MTHF Ao &2 =-H 20| 22| 7ids BaS| 2SIt 2 S74atE S8l Tl 2
UM 2 =0|=0 d3stUCt 2 7|=2 Salf XM TIAE2]0] =02 7HEl L ARIe| M7 A = =& £ 0120f| S0i|L{X|(total energy)= 2t

o
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Xt 2020 Wiley-VCH.

Nanoscale

—|al 2.

MS-DFT 7|tk Salf &XtAKE LY
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XZHA 2020 National Academy of Sciences
of the United States of America.

[=2] D.-M. Geum,S. -K. Kim, C. -M. Kang, S. -H. Moon, J. Kyhm, J. -H. Han, D. -S. Lee, S.- H. Kim*, “Strategy toward the
fabrication of ultrahigh-resolution micro-LED displays by bonding interface-engineered vertical stacking and surface [=2] J Lee H.Yeo, and Y.-H. Kim* “Quasi-Fermi level splitting in nanoscale junctions from ab initio”, Proceedings of National
Academy of Science of the U.S.A. 117, 10142-10148 (2020)

passivation”, Nanoscale 11, p. 23139 (2019) (selected as an outside front cover)
[EF]] ZLHET SZ 0|2ES &9, UAls 2| “CHAH oMl 0124|0|E 2h= 00|32 LED CIAZ2|0] 2! 19| 31 3|2t At = J.Lee, H. S. Kim, and Y.-H. Kim*, “Multi-space excitation as an alternative to the Landauer picture for non-equilibrium
quantum transport”, Advanced Science 7 2001038 (2020)
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[=2] H. G Kim, H. Lim, S. Lee, and Y. M. Ro, “VRSA Net: VR sickness assessment considering exceptional motion for 360°
VR video”, IEEE Trans. Image Processing (TIP), vol. 28, no. 4, pp. 1646 - 1660, Apr. 2019 [Image Processing Top tier
Journal Impact Factor = 9.340].

H. G. Kim, S. Lee, S. Kim, H. Lim, and Y. M. Ro, “Towards a better understanding of VR sickness: Physical symptom
prediction for VR contents”, Association for the Advancement of Artificial Intelligence (AAAI), 2021 [Al Top tier
Conference, Acceptance rate: 21%].

[E3{] VR content sickness evaluating apparatus using deep learning analysis of motion mismatch and method thereof [S2HS:
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[=&] S. Kechrimparis, C. M. Kropf, F. Wudarski, and J. Bae*, “Channel Coding of a Quantum Measurement”, IEEE Journal on
Selected Areas in Communications, Vol 38, No 3, 439 (2020) ; Erratum IEEE JSAC Vol 38 No 5980 (2020). [2019 Impact
Factor = 11.42]
J.Yun, A Rai, and J. Bae*, “Non-Local Network Coding in Interference Channels, Physical Review Letters 125 150502
(2020)". [2019 Impact Factor = 8.385]
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=21 Ranggi Hwang, Taehun Kim, Youngeun Kwon, and Minsoo Rhu, “Centaur: A Chiplet-based, Hybrid Sparse-Dense
Accelerator for Personalized Recommendations”, The 47th International Symposium on Computer Architecture (ISCA-47),
Valencia, Spain, June 2020 (BK Z2{A CS 20 £|24> =X st CHs])

[=2] HallSong, Joon-Yeong Lee, Hyosup Won, Chang-Ahn Kim, Huxian Jin, Jake Eu, Jinho Park & Hyeon-Min Bae, “E-TUBE:
dielectric waveguide cable for high-speed communication”, Sci Rep 10, 18263 (2020)
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[=&2] J. Kim, S. Yoon, D. Kim, C. D. Yoo, “Structured Co-reference Graph Attention for Video-grounded Dialogue”, In
Proceedings of the AAAI Conference on Artificial Intelligence (AAAI), 2021.
J.Kim, M. Ma, P. Trung, K. Kim, C. D. Yoo, “Modality Shifting Attention Network for Multi-modal Video Question Answering”, PR
In IEEE Conference on Computer Vision and Pattern Recognition (CVPR), 2020. At
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48 49



2021 ANNUAL R&D REPORT 2020 KAIST =L 917143}

50

Algxo| elp{l 7|8t
HIC|@ AEE|U 7|= 7t

C|B{ 1 x| EOIE 7[dt Z2M|A
LiE 22| BS 7|& et

IT

Information
Technology

IT

Information
Technology

T —— S H|E|2 AEE[T A|AE2 HC|2 SHHO| WES| S tHAZF0| Hetsl= o 2014H0]| OpensSL 2to|=2{2|olA M| B|Z2|Ako| 2lo| HO|EIE 5
Y T T ———— ZEMQISHAIFO| QAT £|2 Hald 7|8 Zofjelst 7 |s2 Mol =2 MEE s wEa 7F55HH Sk Heartbleed FFE 0| LAZ|RACE FF3F OpenSSLE AL
O hitpinakaistacki/~dongsen HICI2E MRAER Selslozu] 7F HIC|@ AR|Y shiES 3251 O cyseckr SHe F M RS M7} sZi2] /&0l =EEIIo0, 0|2 1 A 7t
YYo= FFYD ACL SHX|2F F2f2| Fshast 7|s2 1) &8 ZHIY 717] Hi=22| Z2[e OIS HAI5H | fIgH Het 7|& A2 HREOo| LHFEICE 2
oM &AlZE SEH0| 271531, 2) 2H0|E H|E| 0] HE37| 029 £48d A= 0|23t HRYES SFAFI7] 21510 A2 =2f B2 HO|EHE 21t
O] £53iCt 2 AF0|M= O] =XIEE sliZsk= 48Xl "aid 7|8 H|C| o=z A2|A7|1 B 4 Q= “E2MA LR o|22| Z2| 7|78 MA 5
@ AEE|Y LES FE2 MABIRCH, &8 2HIY 7|7| & 20| H|E|Q D AHES FASIACE S35, Z2HIM HZ=AL| S&5E M 22F 7|=0]
K| 2401 HSSIACE 2 A0l M HQFSt 7|&2 HIEXHI A 20| H2 Obcl ClH{ 1 kX ZRIEEH= HEXOZ L& SIEY0] 7|sS &#&3510]
XEMIEH OIC|0(OflAl: ARVRAK) F&0H| U0f M22 Cite 2 CHEE He2 HEHO0| D FaPHRI HE HOt 7|52 oIl Fof| 38 nhsict
7|CHElCt, Hlohe! WHAl2 S5t HI0[HE SIEH0 AX|ZRIE 4HE S5 ES5h=
YA M, HUXZt 7 253101 AL 7IS3IE SR 2t0|=22{2| JEY
2 FREACE AT k= 7|22 R4-dt AEMS IR0 2019 62
|24 AMAR! a5 F2| oht2l Design Automation Conference(BK21 CS
2455|017 |F:3) Of| M LEE|QUCE
J211. 5|0 W AlF E44S 018%! Zallst 714 3212, Fafiafsh sHE i M of|A|
At
[=2] NEMO: Enabling Neural-enhanced Video Streaming on Commodity Mobile Devices, Hyunho Yeo, Chan Ju Chong,
Youngmok Jung, Juncheol Ye, and Dongsu Han, ACM MobiCom 2020 (Acceptance Rate 62/384: 16.1%) ZHI A|AE
xR 513 ol
Neural-Enhanced Live Streaming: Improving Live Video Ingest via Online Learning Jaehong Kim, Youngmok Jung,
Hyunho Yeo, Juncheol Ye, and Dongsu Han, ACM SIGCOMM 2020 (Acceptance Rate 53/250: 21.2%) HE|3 A|AE! [=2] Jang Jinsoo, and Brent Byunghoon Kang. “In-process Memory Isolation Using Hardware Watchpoint”. 2019 56th ACM/
%4 515 IEEE Design Automation Conference (DAC). IEEE, 2019.

51



2021 ANNUAL R&D REPORT

52

IT A 7| B HhAL B
Information %!5 nil El:éleo.
Technology
O Haei= SX|2| sk HALE 2 &~(BRDF) ZEZ2 2|7 |8 SAMMA HFE
(M Ziols wASE Sola, 23| Ao EHel 40|t Xk a4 A SO, X SX|Q| gA EZatE
O hitpivclab kst ackminticm  EESTE HIOJEIOIAE SRlo] B R oM BB/ HLHY
7|0l ChS LS TEMRIoL, O 7152 BF Y| AIZH A ES
=0|= Ol =FH0| HFA AeH, Koz 217io] =0ll= HAIE + 8l=
20| HE 2it= PAIRICE SHA(ZE HEEY2 2 Y SXQ] 2Tt =2
Ed0f tiet FFet £t EE HE o U= A0IRIE MSTTt E3| 2~
APt 22 7|22 SoiM 22 E4=5S T o U= 5 U SHELE
= Q7= O[0[X| 7|2k giApA| SYRI2|ot HE EfHEYYE 0|88t HE
EYYs 280t M22 HE Sg02| I AIAHES JHRsigien, 2X|
=20| HY E42 T 4k A1} LIS mhgol| 2x 2lSet 2|xo| HeE
BRDF(pBRDF) CO[E{AIS MISBIC = A7t Cifet Ha HhARA| o[BS
HEYUS 2E HO[HA ez MSHo =M HIAIZA e g JEE

0|g st Clofet ZIFE| IHTA U HIX S8 70| 2 7|04 & o=

7|cHaiC

T2, 2 A0 ABE B HrAS
A1 AJAT 2 Sl B4t Tl
Eljﬂ

& AP ASAIAE.

(a) pBRDF coordinates

(b) Measurement coordinates

(c) Our acquisition setup

o1 M}

[=2] “Image-BasedAcquisition and Modeling of Polarimetric Reflectance”, Seung-Hwan Baek, Tizian Zeltner, Hyun Jin Ku,
Inseung Hwang, Xin Tong, Wenzel Jakob, Min H. Kim, ACM Transactions on Graphics (TOG), 39(4), presented at ACM

SIGGRAPH 2020, Jul. 19-23, 2020

2020 KAIST = o17M1}

AFAMICH A0FE ClHO|A THEICIYS I8t
HE|-C|H}O|A DHIY UK 7|&

IT

Information
Technology

AOIEE0| 22| S el oM HelE 7N RK0|, THE ADIE CiHfo|A

O Hrss _ _ _ _ _
- (TV, XtsAF S)0llc HHA TSkt Urst Z40[Ct Of|E S04, TVet ADEE
@uow QA2 71013, O|MxH
Ly 1) oo = =ML
o1s HiE. steveny ko ALOIO] MEE Rfelo| LZEH 50| 7Hs5te, TV AJK mR{Ctelol sAlK Z
O http://cps.kaist.ac.kr UHE JIM2 Z10|Ch ADIEE ZR0{M EX0|, ADLE CIHIO|A S{HO| Sl

7t RISAHZE YI=st= MZ2 CFEE 77| (multi-device) Zi2{CiRlS |

Al5tH, O|F 2Iet M22 2Ht SSHE/29MH 71=2 Ml Zl== JASH
ALt = HMet7|&2, B 77| 2EE EIeZ 0|0] JHRE =42t 7Ho| o]
CHSHOY, ¥ =S T +TSHA| B0, TS 7|7 | oM fS AtRAI=
EESIH dSHoZ Bit H'liSk= 20| 7155104, Tefet ADFE CIHI0|AS9)

A HElA Eod R 2dstol sty T s2 XE|EE A2z 7|ChEC

02{7|55 (UN2= FAE|0] BiLtel

U R Ul £k | Clsfo|A0| 205101 M3 2 9!

FLUID

ot

_C OiA} B
= Ezflol S5
ool A st BlAE  ~=°

J2) FLUID= St app2 Ul 2 0§2] ADLE C|HIO|A S| 2415101 SA|0f| Aalist= 0S 7|=0|0, Ul 242 53101, single-device 2H40lM= 27ts8t,
ME2 xtelo| multi-device UX H|E 71s; YouTube QAH U= TVOIIA|, S22 QM2 23 Ul ADEZ0||A 2I2E A3l 715

o7t

[=2] “FLUID: Flexible User Interface Distribution for Ubiquitous Multi-device Interaction”, S. Oh, A. Kim, S. Lee, K. Lee, D. Jeong, S.
Ko, I. Shin, ACM International Conference on Mobile Computing and Networking (MobiCom), 2019
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[=2] “Robust Sound Source Localization considering Similarity of Back-Propagation Signals”, Inkyu An, Byeongho-Jo,
Youngsun Kwon, Jung-woo Choi, and Sung-Eui Yoon, IEEE Int. Conf. on Robotics and Automation (ICRA), 2020
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[=2] Jung J, Lee, S, Hong, J., Youn, E., & Lee, G. (2020). Voice+Tactile: Augmenting In-vehicle Voice User Interface with
Tactile Touchpad Interaction. CHI 2020.
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= ? o oTh o, Vo,
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Chate| AR, ST, ZH7H X1 7|=2] 0|24 Erfet 7161 7Hs M S £ E2 H|A| OlM MEX Ashg st MK e =2 RESH MH|A E2 =R AElele=z
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[==2] N.Cha A Kim, C.Y. Park, S Kang, M. Park, J-G. Lee, S. Lee, U. Lee. "Hello therel Is now a good time to talk?”: [&=2]1 S Park C.T.Li S Han, H. Cheng, S. W. Lee, and M. Cha*. “Learning Sleep Quality from Daily Logs”, In proc. of the ACM SIGKDD
Understanding Opportune Moments for Proactive Conversational Interaction with Smart Speakers, Proceedings of the Conference on Knowledge Discovery and Data Mining (KDD), 2019, [HIAISHE X|Q4515|2| AE, Acceptance rate=14.2%)
ACM on Interactive, Mobile, Wearable and Ubiquitous Technologies (IMWUT) Vol. 4, No. 3, Article 74, Sept. 2020 (4t S. Park, S. W. Lee, S. Han, and M. Cha*. “Clustering Insomnia Patterns by Data From Wearable Devices: Algorithm
Z| 24 of2l) Development and Validation Study”, JMIR mHealth and uHealth, 7(12), 14473, 2019. [Impact Factor = 4.31]
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[=2] K Ahn, and J. Park’, “Cooperative Zone-based Rebalancing of Idle Overhead Hoist Transportations using Multi-Agent [=2] G. Park, AA Argyros, J. Lee, W. Woo, “3D Hand Tracking in the Presence of Excessive Motion Blur”, IEEE Transactions
Reinforcement Learning with Graph Representation Learning”, lISE Transactions (Accepted) (2020) on Visualization and Computer Graphics (TVCG), 26, 5, (2020) [2019 Impact Factor = 4.558].
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[=2] Placement Retargeting of Virtual Avatars to Dissimilar Indoor Environments, L Yoon, D Yang, J Kim, C Chung, S-H Lee, [&=8] Beesley S+ Kim DW+, DAlessandro M, Jin Y, Lee K, Joo H, Young Y, Tomko R, Kim JK* Lee C* “Wake-sleep cycles are
IEEE Transactions on Visualization and Computer Graphics (TVCG), August. 2020 [Impact factor 4.558, JCR Rank 10/108] severely disrupted by diseases affecting cytoplasmic homeostasis”, PNAS (2020) [2020 IF=9.3]
A Mixed Reality Telepresence System for Dissimilar Spaces Using Full-Body Avatar, L Yoon, D Yang, C Chung, S-H Lee, Kim DW, Chang C* Chen X, Doran A, Gaudreault F, Wager T, DeMarco GJ, Kim JK*, “Systems approach reveals
ACM SIGGRAPH Asia 2020 XR photosensitivity and PER2 level as determinants of clock-modulator efficacy”, Mole Syst Biol (2019) [2020 IF=9.58]
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[=&2] JH Ahn, H Cho, JH Kim, SH Kim, JS Ham, | Park, SH Suh, SP Hong, JH Song, YK Hong, Y Jeong, SH Park*, GY Koh —=To
;Meningejlz g;ng?hat\c vessels at the skull base drain cerebrospinal fluid”, Nature 572(7767):62-66 (2019) [2019 Impact [=8] Youk Jet al, Three-Dimensional Human Alveolar Stem Cell Culture Models Reveal Infection Response to SARS-CoV-2.
actor = 42.

Cell Stem Cell (2020); online 2020.10.21,; print 2020.12.03. (IF=20.860)
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[=2] Song JH* Choi W* Song YH, Kim JH, Jeong D, Lee SH and Paik SB (* Equally contributed), “Precise mapping of single
neurons by calibrated 3-D reconstruction of brain slices reveals topographic projection in mouse visual cortex”, Cell
Reports 31(8), 107682 (2020) [2019 Impact Factor = 8.109]

Liu D, Liw, Ma C, Zheng W, Yao Y, Tso CF, Zhong P. Chen X, Song JH, Choi W, Paik SB, Han H and Dan Y, “A common hub
for sleep and motor control in the substantia nigra”, Science 367(6476), 440-445 (2020) [2019 Impact Factor = 41.845]
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[=2] J Kim, J. Lee, J. Lee, H. Keum, Y. Kim, Y. Kim, B. Yu, S. Y. Lee, J. Tanaka, S. Jon*, M. C. Choi*, “Tubulin- based Nanotubes
as Delivery Platform for Microtubule-Targeting Agents”, Advanced Materials, 32 2002902 (2020) EX| =2 [IF 27.398]

J. Lee, C. Song, J. Lee, H. P. Miller, H. Cho, B. Gim, Y. Li, S. C. Feinstein, L. Wilson, C. R. Safinya, M. C. Choi*, Tubulm
Double Helix: Lateral and Longitudinal Curvature Changes of Tubulin Protofilament”, Small, 16 2001240 (2020) HEX|
=& [IF 11.459]

65



[

2021 ANNUAL R&D REPORT KAIST 2020 KAIST L A1t

Ok o|aetEtaBto = NT * d7 ?lol 7158 L =HIE

A&7 2E = U=

RN S8 HE

<
Bio
Technology

Nano
Technology

o K|k =4 EH7 SHA Az ARO[ S71etol| et O AFstErA Sz S Ty | & o Z|2 H0{2{2 C|Hjo|A0f CHet 2talo] AHElof| M2t MRE 7[HOE o=
Msistast _ _ _ _ _ 7 A : T - -
M ojA, WS BHAHE O|&5lEtA STt X|EXMORE Bt 0|2 Qlgh X|2Htst 3 7|5 Mufely, IX|R, OHEM, ZQIH AOLE 0] Cigt A7 2H8ts| T 10 QICE 40l =0(M| THEH S 18
- 57t 2 282 o2 1 QUCt 0[S sHZst7| Sish Ci7| & olAtsiErs K2 T —— 517] SlaH Clerst o] AIZEIQRILE Meo| 742 EH EMo= Ol 7|Ee
O hitp://mbel kaist.ac.kr 2 SHE CIsh 20fol|M AL 70| ZIE| 10 QUCE ESH JHO|AS EFA 32 ClHIo|AL| &3l B ME ghefof| Xl Hust IiE S £5ig
SILIZ PHE FIESHMCE, 2(20|= LASIEAZRE Ji0[MoZ X 2iCH= A0l EXSICE & AF0ME 20 & A= tgel E2of 2ot
ghHo| 0| ZHEE|n Rlen] CHE C1 B0 HisH 22t Y ~&0| 0|5t 50 =84 NEXI0|H dH|HEH0| 245t SILRELE 0|SREM
0f =l 1 EaRe= 0|8E 4 e SH0|7|% st & AF0ME AlA R0l =0|M| IHHE Foiste WS Z[== MAISIRULCE 0o LHE Salf
gl CHALSSHS ol Zal CHEOl| C1 Bt S5t |25 Elstn, B4 3 ofj =51 g5 Axel Cist LI AN E Me 2o AFEA AEE =
X| 35 HAHEEE ZHECRE 2M I JZoto] ZET So| HI0|0fA 7| Aon, M7 | /st MES 0835101 =4 Mot HotmlEH S| Mg Jts
gt EARIS To] ARZSHX| 2410 ZHO| A} O|MSHEEARES ARZSI0] =2 A| &2 HOIFQICE 2 HM|oh 7|=2 Mol A, HiE2|, HotIiE, X7 ME S
I STV HE0| 7kss Charat 7ol £ =2 H3SIRICEL O TP E & o Htt 7|58 #oiE = Q= ZHHSIHM = HEM U= LEiliEd 20|
Sl FHHEl 7|&2 2ATIAQI OfASHEEA KZHol| 7|04Et BTt OfL |2t ZHOAL, D=2 ADE M [ZH0f| QoM ME2 WHO = CHEE o2 J|CHEICE
O|AFSlEHA, AtSHEEA
S C1 Et4 BHElE 2R 0
TIE Sl5HE XIS AHAS (a) ~ (b)
2t SlstEAE Mitst
e |
1 2|mo|2] AjAE
®
TE0| T3t shA| oI
@
7|=0|c}:
®
J21. 84 DEXt LI HESIS 0|88 4R 7[Eol| LI Z8R| TAL T8l 2. H|okEl B S 0|85t 38:
SHTet TAL ATt (a) MIZEl Hats 7ol o MM, (b) LIRS 0|85 HOtiE!
== o] el = O] P o Pl =
0|85}0{ Hatot= Chato|
TH| ChAL SE 2 == o]
AMRE M2F
it
A dat
[=&] J Ko, Z-J. Zhao, S.H. Hwang, H.-J. Kang, J. Ahn, S. Jeon, M. Bok, Y. Jeong, K. Kang, I. Cho, J.-H. Jeong*, and I. Park*,
[=&] Bang J, Hwang, C.H., Ahn, JH, Lee, JA, and Lee, S.Y. “Escherichia coli is engineered to grow on CO, and formic acid”, “Nanotransfer printing on Textile Substrate with Water-Soluble Polymer Nanotemplate”, ACS Nano 14(2), 2191-2201
Nature Microbiol,, 5: 1459-1463 [2019 Impact Factor=15.540] (2020) [2019 Impact Factor = 14.588].

66 67



2021 ANNUAL R&D REPORT KAIST 2020 KAIST =L 917143}

Jgfml 7|HF HEFESMHE 0|25t NT H|2St ESS A1 MK 7Het
SH2M "lo| Mj7| & 2|4 =& H|of

NT

Nano
Technology

Nano
Technology

O 7| uxiR s DM S5 IHH K|0j= 5 200l =@l 2MIICE 2[4 53 HEFEREH2 O wnsisrzsi) 2|E0[2XX[7 g CHE O XM EEX| (ESS)2| Bltst UStAIDE QlaH
xS+ _ S3erSeL - _
it tare i1s BEFRIRO] 1AL X 7152 J|HtoR TSE(0] SOt ST} FIZE HES sl et g wap  MEE BIESH 2 X{7} ESS FHxle] Ho) ScisD gick ol BTl
o=, 2o, at! ZIS|El, o8, & , aTa,
O htpiabaistacic SAJ0f| 31x] 25t 57 (20| 25K TS HRABH 10| Alet 2 Sl s ars 29U HIHEIE AT} ZXIHOIE 2754D, 83 2 FAHISA| sl
Ol URATH O] =20lAfi= 32 OHEfLte} T2HE Balx@Y Lie BE7|2 0 O i eed st acks BI210|E 2 Q18 FX| B0l S0l ZALH STt 2 PITolAE Fhee] Tl
FO{Z HEIAISS Zelet HEREAIE A703IT) HEREAS] E42 0|2 Zet R0t Znet QH|EEE S Salf Zndie| EHEMS £5t ST Y H=at
Tdot= J2E Lie ZTI7(2| HZ0| F|of 2lsh 2YED, = 7He| =F- 0|E MME Ax[etS e7dstl, ChiAAs 2RI sSE M2 7idslo] 2l
HE Soff txsh ¢lah M0 OfL 2} 2 Hele| ZIZ HAE SEIFo= O|2HX|2| 30H0| Eote =2 ST MFUZUAM (100 m/aAM 2|&E
s o QUC} A HhAL Al HEE Z[CHStot7| sl 2Rt Zat&ol 7t O|2%X|2| 5Hie| £~ (5000At0|2)2 F&isIRILCE Ol= X|IZ7HK| B0 El
O|=2IRIcE, utstEl EAIM M HHHS JHESIICH, HIEFEX: HA Q| FHRSATX| & 7MY 245t 202 M 2|F0[2TX| 7|8t ESS| HUSIENIE
SHEtEE HO|7| Rl 55 & AE[0{R1} &l IHA S Mt AlF2f0|Me2 siZae ME2 CHekS MIAISH 2|0|E ZHEICE
TEASHALY.
~ aal,
Zaimz 71 TEAE ol
TUOIA™E HFHLIZ
Defective carbon coated CF
gl 2,
XEMICH BHE{2] 12HIE]
ST HEHE
e ol Na}
[==] Han,S, \.<\m, 5. Kim, 5., Low, T, Brar, V. W & Jang, M. S. (2020). Complete complex amplitude modulation with [=2] J-H. Lee, R Kim, S. Kim, J. Heo, H. Kwon, J.H. Yang, H.-T. Kim*, Dendrite-free Zn electrodeposition triggered by
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