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Communication Division







Communication Division

SMAHAJA (Advanced Radio Technology Laboratory, Z&Es w4 H4A)
ZOtH| LIS A(MIMO), CH&2F0| 2 (Massive MIMO), 91X 2 MEAI(CR), QX3 (Localization), 5A|CH
A A|ABRI(5G communication system)

2. MoonLab (2X|# 4 g4

: '=’I:IH M 9 EEXQ AAHE (Distributed Storage and Blockchain), 215 X|s (Artificial Intelligence),
M/EHY 7|AEtE (Distributed/Decentralized Machine Learning), A|AH @2 M™ES § 3D HE

2iA| (System Error Correction Codes and 3D NAND Flash)

A

MUl FI

3. B FEHFA (Laboratory for Information Transmission, BI61E n4= 1Al
O HHE OtH|LE AlABl(Massive MIMO), 7| Alets 7|8t 2EMEM
communication), 2z2|0|Ent 8! HZISEX i 2133 (Beamforming at mmWave and terahertz
bands), ZEE3 7|8t Ct= gt&nr EA (Filter-Bank Multi-Carrier, FBMQ), &3 M HEQ3 9
BMals A|AE (Small cell network with wireless backhaul), HE S M3 T A|™ZL (Simultaneous

Wireless Information and Power Transmission System, SWIPT)

(Machine learning based wireless

4. My AAH HAJAM (Information Systems Lab, kl’g o HA)
|

(HAl2d A[LE CIXR 8 24) 3FEE ETots Hilald Al2E, ddd Hof M3 (GAN),
AN HEQ3T 8 =HAAHO AL Matrix Complet|o HAMATIS |3t Ranking 12|35, DNA
NEEZE QI8 ARLE AELTF, AHBFY AAY LS 93 AIR0E B8 Yaid 97

o

5. AOIE HE A|AR HILA (Smart Information Systems Research Lab, & w4 H4A)
: M@ M 2|(Signal Processing), A A st&(Statistical Learning), Z3}st& (Reinforcement Learning),
H & 7|lek(Information Geometry), Internet-of-Things(loT), X}& F=3, 5G/6G

6. EAlX (Statistical Signal Processing Laboratory, £2< w4 Hp4l)
cRe] AFHU M= DtNof Hofo|X| @1, AFEA AT FHE FSt7| W20 otz LIEE
FH|/ 20kt OfLEEte ShdO| Higte FH/20FE Z2t g7g = UASLICHL 2xf 2| HFTHOA

AFstl e FH SSLLICE 2 Y™ ol &3 (Multiple Input Multiple Output) A[AE!, QIX|
2M EAM (Cognitive Radio), O|2ff EAI A|AHE! (Future Communications Systems), 3|7 414 3|2
(Recurrent Neural Networks), = ZItZ(Signal Detection Theory), EA0t M 2|0 A2 =5HA

8t& (Mathematical Methods in Communications and Signal Processing), B 2{'d (Deep Learning),
ZEE H|F™ (Computer Vision), A} 0{ X 2| (Natural Language Processing)

7. §HO|E, 4 YU EQ A H(nfolab, OJA|H us HFH)

: MEO|2 (Information theory), 2M E4l (Wireless communications), 29 41 (Secure
communication), ZL2t0|H{A| 2% (Privacy protection)



8. C|X|YEMAHATA (Digital Communication Laboratory, 0| % ms= ¢ 74l)
A= st5(Deep Learning), 2 2HA(Matrix Completion), XM A|AE(Recommender Systems),
=-X| £ &t&(Semi-Supervised Learning)

9. §HO|Z Y J|A &S HFA (Information theory and Machine learning Laboratory, MY w4

10.

11.

12.

13.

14.

®7)
: HEO|Z (Information theory), 7|A|g& (Machine learning), Z43tat& (Reinforcement learning)
I:'IIOIE'I se st F2 U MH HJA (Inference and Information for Data Science Lab, &gl

)
: E-||O|E1 st (Data Science), HE O|E (Information Theory), EA4& FZ (Statistical Inference),

El2{d (Deep Learning)

SH|FEA DHIY 2to|= AJARI HIJA (Ubiquitous Mobile Life System Laboratory, =%

R

: L2 CFEQtH|LEE Al (massive MIMO), Bl Al(Beamforming), 24178 = & & (Wireless power
transfer), {4l2{'<d(Machine Learning), H0|2 QIO ElA(Bioinformatics), 6M|C O|SE 4 A|AHI(6G

mobile communication system)

kI

AH| AJAM (Wireless Communications Systems Laboratory, %|2t w4 A3 Al)
A A|AHE (5G Communication System), £M SUX| 7)|A/HFEE(Wireless edge
cachlng/Computing), XtzkZk E4l(Vehicular communications), A= QIE{ Yl (Internet of Things), &4
M ™M&(Wireless power transfer), M 24 1% 7|=(Wireless distributed ledger technology),
M EAZ 28t 7| A& (Machine learning for advance of wireless communications)

Xsd SAMAAH HARA (Intelligent Communications Systems Laboratory, /& n4 HA)
Z{CH CF=QHH|L (massive MIMO), £ £=Al (distributed reception), 2 2|0]

HI E4 (mmWave
communications), X}2F S Al (vehicular communications), SA|ICH 3 6M|ICH M EAI

A28 (5G and
beyond wireless communications systems)

B2 9l EM ARA (Coding and Communications Lab, S} AM w4 Hp4l)

: 25 0|2(Coding Theory), XtMICH A E2|X[(Next-Generation Data Storage), 7|4 & (Machine
Learning), =2| AlEZ EQt(Physical Layer Security), &At &4I(Quantum Communication), Xt &t
(Quantum Cryptography)



H ¢i=tN
= 1 ITC bldg. (N1), #714 TEL : +82-42-350-7422
; A ;. ITC bldg. (N1), #719 TEL : +82-42-350-7522
Advanced Radio Technology Labarotory S 0| X| : http://artlab.kaist.ac.kr

W ¢7d 22019 713%87| 7|18)

A=Y 1Y SEARRY - 119 MAHY - 59
W A3 Z0F A%

g &4l (Advanced Radio Technology, ART) AT M0|A= &4 AIARIOM M0l= MIXNE| 7|&0 #EE CHst 7=
g A7sin gLt 53, SMEMel MEse Hs &E, SM Agel =84 52 5017 s multi-input
multi-output (MIMO), massive MIMO, cognitive radio 7|=0| X=38t0] HARSIT U, SHO| FMEA A|AHOAM AR
AHOl 7252 Of=22 A7t UAEFL|CH EDH GPSE AESHXA| @& localization, 22| ABO|AMLl Eot 2X S0 &

of gt UAFLch FHH A LE2 ofafet ZE LT
Multiple-input Multiple-output (MIMO) and Massive MIMO

MIMO 7|&2 7|X|=1t BHE7|0 o2 AHUE AEHeZM RHSMe HESHEet
MEIEE =0l 7|&gYLIth MIMO 7|2 & B2 9 2HUE =

MIMOz} st=0|, %2 ART AFA A= Massive MIMOO|A LIEtLIE OfHX] 28X
=Het M2 A B0 =X 52 XISt O|F s{ZESH| St HFE St
Lo

Cognitive Radio (CR)

CRZ ttZI|7F RSN =HH S QKXo 7, 0| R SUE 2N Fiie+ &

22 =0l aHQl 7|=2MN, 2| ART AFHMs FMSH SFS AX|EHT| ¢

ot Fotg X 71&, CR HEQJIA0M AEXES ©M&EHEQ Fole+ 282 =0/7

QIsh ChYT X 2 7ls &2 97t JAELUCH - N
Localization - =
Localization2 GHEH7[o| fIX|E FES= 7|2EMN, 15 &4 AFHM= FE HE

Rt ChYst E4 SZH0M GPS 7|22 MX| 94D 9K HEE FHE 7|ae ) L e g T
YSIASLICH ET M2 SHER 52 HYEE A= localization 12|F 7Y 52 Oueriay

A fF B
5G Communication System

Secondary user

2 0g SA ARMOIME AT SA AAHY e HANe 8 SHE o [ Frequeney

o M3 ME2 7|¥Ql orbital angular momentum(OAM)S st Q1, QX HEE Underlay

Jlgtoz 3 M2 OE 2lte Ha 7|22 dFstn YsLr Cognitive radio
H=H =Z 15 U E4 12 AT S 2 2%

FEM F: Signal and systems, Digital communication, | 15 4 AZMHOME= 1HY = X8| GE, 7S IS
Wireless communication, Probability and statistics, Linear | H|£5|0] &, 72 AF & LYt WAIE Sof| dsHS HE
algebra Sto] ol SHEE 7tel X=E CHX|H, ZHYUM0E Sdf
EYM B DZ S ARMONE AYWX, RYF, | ATMS ZYN B MHLED M2 L AT CfE Cryd
KTet 22 Oi7|gS HIRSH0 ot=TASAMUATR (ETR), = | &S St0 WFJELICL HE0 7474l X AFLA XM
Lotk AA (ADD) & CHEsh 20ft AB0M 2U4dts £ | F71H0 Hs"sS XJStH 0| S stdsS 7to| tes
AWEZ HESIYELICH CHX| a2 A& T

H d3d S8

g A AFAH2 Tmstn HEQl st oM BojLy, AFEL EHL 2H7150M JHo)ele] - s8E %
Cish walg = JUAEF X5t ASLCH S4 200 2ot FHO| AUes SHES0A siL20ofo| Chst X[AS XIREA &
S8 & == I 2] U ojel Nsiitol mE S CHYS AW Y|22 MBotn USLCH T3 AR SIS Zho] X
QED TS AET} MESHA SMSS Bl TAL madol K=ol mektn EAL ROV|N A7 D@ & o
SLCL Ot Axx =zt /A4, A8 § o3 WAE S XA XRS5 AE = Ue Uit dgs 2ot ¢fn 27|
A B = JAFULCE 05 A gFHE2 40 FFE0| HX|= sty desS BFe Z& o|=9A AXML S JUSLC
H 2 o7 dat A7 (17~'19)

[1] Projects : ETRI, ADD, ITRC, KT, ¢, st=&SMTIEIS 2
(BX) 10742| projects Tl %)

Dl EDIeHE St 87H0) projects 43

[2] publications : Journal papers 17 / Conference papers 11 / Patents 15
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<ExZ 3% A7
(R
MoonLab =2 N1 6l6x TEL : 042-350-3487
A4 N1 6172 TEL : 042-350-5487, 8087
Storage, Communications & Machine Learning ST O|X| : http:/comstolab.kaist.ackr

B 9T H FFEO1 H2ET| 71F)
SARSINY 1% AN 7% ALY ;59

W T Eof A7
Moonlab® ZGZ AlAHOIA GlO|E{S] Babdel A 9 HalS 9o Lu/24 J|Hss
SUj/24 J|ASE 9 M 7|22 loT, HEo[E, XU Al At T4Folct,

My S S0 e AE Tt of2st

'

H E Self-healing E
\ :ﬂ\jlémwgiyw
"l ol 4

Storage servers

» Distributed Storage and Blockchain

gl GIOJE AICHZ} Z2iStHA, B2 Q| HO|HE tHMSHH MESD 0|F #2|dt= 7[&2 OlolH
=28E 57| o 2ast £t 7|8t 7|& F SILIOICH MEAQ LE &4 7ol 34 2=
2H HOHE Bzt A8 7tstt AEEX| 37t X|Cist 28517 al HOo|EHE= 24 HES
AE Soff MEECL o3 24 ME A|AH” SHO|M O M2 £k, & &4 575 I
23t XY, MY 37t 224, HolE Z2I0|HA| 28 &2 CHELCL =EM 22 1ol & mo 24t
HE 7=, MEE = s Y 7|H Qo] MEE 5= Us AHE 7tssHA SHAl StC Moonlab
2 EEHQ AAHE HAMO| AFRT £ Qe £Fo0E TAMAF|Z| Y3 T U HE O|EE 22
Helo M8s5t= o

Fig.1 Distributed Storage System
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=
=
S

Jal

» Artificial Intelligence (Meta Learning, Multi-modal Learning)

JAEE Vg2 oE 2A2ES Sof e HOHZREH /8% YEE ==Y

ME| 7182, MEFd ASktet AOE HMED F9| XsH A2HEE #5517 /6

£0|Ch. Moonlab2 1&4/M3H OE &2 ¢l MEY Fxot off ¢naFe e ¥ A7
TI@sta QAT o|et o, ZHHY AX| FR|OMe 2EXHQ &S T SIEAO A & T
== JHEStn UCh £ AEFY AL-O|AQl Chp A

SAPxO| AFY Y Ye W DES BBY YEIRY S Y1ATO| BRE +¥kD Yck

oz
jis
i
Fot
1o
12
|0
Hu
2t
o
s
N
40
Of

» Distributed Machine Learning
7

M s 71eS fR2 HOEMS Agcts BUo| @8MQl &g Ko dct
Moonlab2 Crefsh ®IAel 4golM 24 J|AsE0 428 501 ZHo=LEH M |7
& Y25 HEsls JSES ATSD YTk THHOR, FY/ERCHAE =oS0| Ys 2
H Ax|Eto] BHOIN J|AGE £EE HOIE ABH £ J|HE ATSHD U w3 ol
O ESREH BM BE YNo|ES BB, A £H0| He M7 Jluel MR £z T
#g eiRetn YUrt

» System Error-Correction Codes / NAND Flash

XMIYOfH el 7|5 Y=t ZOotElof et QIFst HojE ME2 Az7to| Zidg Yo7Ict o If &
=50 53 7|8t MEHE/ndse @F EE £ (error correction code) d12|F0| &gt HRE %
LA5te CHYst 2SS sigdst?| fist 223 7|8 & Yng|E5S Hrsta ot

SOYOIME MBIBOIQ0E $3 U HESH 2ofol IS | AN AT BAS HYOE AR 2Vl ATE KyD I
OlfBOEH BN 07t Uk SA/NS ATE 2uels| | ool Aol BE FRsp WAL MHoE Mzmsetel A
7|8t2 S 20| o3ttt DAY, MT 52 Sof FFe| tigtel AZe 2@ QUct

o min
EI mpy ret mjo ot

[ e
re
-4
n
Olot
hr

80| 35 ToICE s Jpshelo] MMo| wat ¥R FHE ¥ 0|EHS
Tk A SMES EY £ A, @R, MYA o= A 2

31 7Hd % Uk

W A3 dap 274 (17~'19) : 24 Publications (11 Journals and 13 Conference Papers)

Selected Journals and Conference Papers

[1] J. Sohn, B. Choi, S. W. Yoon and J. Moon, "Capacity of Clustered Distributed Storage," IEEE Transactions on Information Theory, 2019.

(conference version won the Best Paper Award of IEEE International Conference on Communications (ICC) 2017)

[2] B. Choi, J. Sohn, S. W. Yoon and J. Moon, "Secure Clustered Distributed Storage Against Eavesdroppers," IEEE Transactions on Information Theory, 2019.
[3] H. Park, D. Lee and J. Moon, "LDPC Code Design for Distributed Storage: Balancing Repair Bandwidth, Reliability, and Storage Overhead," IEEE
Transactions on Communications, vol. 66, no. 2, pp. 507-520, Feb. 2018.

[4] B. Choi, J. Sohn, D.-J. Han and J. Moon, "Scalable Network-Coded PBFT Consensus Algorithm," IEEE International Symposium on Information Theory, 2019.
[5] S. W. Yoon, J. Seo and J. Moon, "TapNet: Neural Network Augmented with Task-Adaptive Projection for Few-Shot Learning," International Conference on
Machine Learning (ICML) 2019.

[71 D.-J. Han, J. Moon, D. Kim, S.-Y. Chung and Y. Lee, "Combined Subband-Subcarrier Spectral Shaping in Multi-Carrier Modulation under the Excess Frame
Length Constraint," IEEE Journal on Selected Areas in Communications, 2017.

[8] J. Sohn, S. W. Yoon and J. Moon, "Pilot Reuse Strategy Maximizing the Weighted-Sum-Rate in Massive MIMO Systems," in IEEE Journal on Selected Areas
in Communications, 2017.

[8] M. Choi, J. Kim and J. Moon, "Wireless Video Caching and Dynamic Streaming under Differentiated Quality Requirements,” IEEE Journal on Selected Areas
in Communications, April 2018.
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<HHEE me APA>
LIT O EixEiLIntat:
—_— LT RBNE
Ministry of Science and ICT
Laboratory for Information Transmission '
L B o=tk
B ATy HE (2019 7t287| I|F) iy N o N

omma: 18, SIALETIE: 18 DG TAlL ZHS AAATESE (N1) 7158 TEL: 042-350-7420

Ll . f L . ' . " . "

Lo mAr e 1o SHAOI LAl 21 S ZIALAITE Bl (N1) 7183 TEL: 042-350-7520

SFARORE: 109, MAtaRY: 58 — o

Z | 0| X|: http://lit.kaist.ac.kr
W g7 Zof 274

HEMES A4 (Laboratory for Information Transmission, LIT)QAl= 41 A|AEIS M& 7|=0| 23 O|2XQ EAM Gl A
ROl A B ATE +SHD UFLICL S| ST (5G) OSSN 7|20 LT H52A0| et P A7E 7
st o, uEradESAME X|E beyond 5G (B5G) O|s&4 MEZATHE MHPE|O 56 0|5&4 O|=0| AHEE BS5SG
Olssd AM7|s8 HESt= A2 SHE dLCHL FHFR A7 WE2 of2fit Z&LICt
- 7 H{Y OtE|L} A|AE (Massive MIMO)

MIMO (Multiple input multiple output)= 7|X|=uf 7|0 o2 CHHILIE AfRECZN FMEAQ MEEL AMEIE
£ =0l= 7|=0|H, o7|0M =HollM =2 JHo| QHHILIE M= BL massive MIMOZtLL gfLICt Massive MIMO2| $=(Ei2
CHHILIE REXCez 8%t M 20 2N i fIsh MEHY, Xsd 7|8 =Z&A5 AFSD A& CH

- 7|141EtE 7|8 2 M EAM (Machine learning based wireless communication)

Z148ts A EHEfdE 4 AL ALY 7|ELl REACEZE X Y2 EHE CHEALL 7|ELQ YWHe=z F3UH

dsg st HFE St USLCH

- U2|olE{ot W EH2l2X Y dxy (Beamforming at mmWave and terahertz bands)
ZZ|0jEHO X HESEX 9o §e Fh XS 8517 St g2y AP E St AsH T

- 2EYW3 7|4t Ct= "isnr SM (Filter-Bank Multi-Carrier, FBMC)

SMICH S 4Mc S4AlolM CHE gHsn 4o #Fez2 HMEEH AHu Fof 2 O0F 24 (OFDM, orthogonal
frequency division multiplexing)Z SAMICH SAl0| M &3l= O LELL= XSS QXIS SHOf S40 O Hgst T
W3 J|g OHE BtEa 42 99 BH (waveform), S%17| (equalizer) 84 58 Aot JUAFLCH

-AY M HEQ3 9 BEMulE A|AH (Small cell network with wireless backhaul)
- dH 9 M3 FA|HE (Simultaneous Wireless Information and Power Transmission System, SWIPT)

SN TFOl A WHZEE M2 XS =82S beyond 56 HAET|= ", "200 Gbps MIMO RF front-end 7H&t”,
HE S TH SAES", "56 BH-EU I HSSHT, "MA|H 142 NAND EEA| HEE|E fIet 7|AEE 7|8 sensing 8
management 7| @ 50| UEL|CH
W EH 47 02 U UM 3E W YT BS 9 A

FEH 1F: Signal and systems, Probability and random ME ML AdRAMME OIlE A0 02 5 Ho| {ase
processes, Communication engineering FEsta, JjoldHz Mg St SHMES ZOIStHAM wa4H

EYUY TR & TS AFH2 HA 16T, MAL 34HES | & HIRSH0] g4 YR 2ol H=E COHX|2 UAsUCH o
HiE5IRAn ZHarstA4a (ADD), Sh=FASAHATH | FHE S MHlEdE0= ojd SHYMHO0IE S wF5t
(ETR]), ot=&S2FATH (KAR) & AHFAE HIRSI0 = | 1 e, FZ2et g7 § CfYet oM =82 1 US
Wel f== OH7|g, <, F& A3t 7| 5 Chfet oM & | LT}
orstn YU&LICh
HATd =5

HE M& ARAL2 world class communication laboratory2l= H|MES 2t QUELICE ™MEO|E, MTZHE|, EA7|= 20
M iy 71870 7| B VNS SHE S0 S47|=0 il Mot stEX At MY Jls JHEO| et S A
S SRR BLCL 02K CIXE SA7IS ol Zag HTX0|D FolMol MRS5S Yol SA ZopoA 2O
g g Qg FINH KSR HiEgdeEN FESL 7|&2 Uel oEEE S8 It J|THUYLEMol HESA
AhY O 7|0 RL(CE S-S0 Hetstn EAR AT BES O[F0f JH7| I3 =Tt JHRAFOIE HIERE XAREL £
A 29171 HolM Jh7Helel - sHE AlUie E2lg = AXF XSt JAFLCh
W =2 A3 dat 270 (17~'19)

Publications: 2/ XY =2 16 =% 22X &3 =2 15T 2xH

Awards: 2017 St EAMSE| FHSeSsHES S4=2 MH: "5G New Radio (NR) Polar £359| 45 "I}

XN 243 AETA SHEH A =204 54 =4 “Superposition Transmission of Uplink SCMA Systems”
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KRR
INFORMATION SYSTEMS LABORATORY | .;may: 2 IT Mg (NI) #912 TEL 042-350-7429
(ISL) -%:TME': s IT MH (Nl) #920 <TEL: 042-350-7529
«=2I4|0|X|: https://csuh.kaist.ac.kr
W RHEHY ok - dhAbapd 2% - MAlabPg 29 . S g 1Y
EUM gk o ZE ZAUM 1Y (UW Madison %) « Bh/M/8b M 79 (RMC| @4, MIT/UC Berkeley/UIUC EHARTFE,

Samsung, Lunit Inc.)

W 3 ZOF 27Y

YHEZE EF 2HZ 5t MAE HAC R XNelE 24, 0|0X|, & S22 Bk ZE SR & Ee XAS 2
LICt YHO|EZ2 &4 2HE0M HEE MEE I, 2F §i0| M&E = U= YEHO| A E H8st= ALEEEH A|ZE 3
=YL CE 22| dFd2 EEHOIEE EUE HESRYA [1.38], EM4NTAAR-2 22 ChYst A|AHO X0 HE MEH =
2 MEHES #9511 0|8 Hddte YuelE2 MetaitsLnt 22 R "2 YEO|E0] S4 & ME A|AH” Qo Milzld
ANAHIOM R 523 92 St= AR B, 0|0 & AFH0M= YEHOIEZ ENE H{A2d AARE AFelgt
SLCL A AFZANE2 CHE1 25U

ATFH At
Y & ALSYS E8Y goid VI FEOEAAY
1 A LHolE 28 XtEFdA « AAAI =2 AX| 5! Oral Presentation A& (HLE MXES: 6.48%)
S0 SAIAE T4 [9,11] - JCA 25 =24
o US Air Force2E2EF 2EH7F Grant M™ (20194 ~ 2021.3)
OlZX|S 7| Ht « SEY Ats ERFHA|LHE Y (HEY: AEIEQ)
2 ot n B Arge - MIHAQIX S E3t 7|2 AR} (Riid: 500212 0|4 EXREX])
ASEFUALE L 8 8% 6] | . NeurlPs/KDD workshop =2 #[7f
3 2~HHESIE EE% « 72210 2|F OfjH] = MHj o|4e| & WM
X A|AH JHE [10] * NerllPS =3 AXY
4 AMgs X 1282 DNA ME =7 |« 21X 452 Y43t 188 HBLIE = 2125 My
L2|E e [5] « ICML =& AlH
23 AMoIn CE| ~10x &5 M | ¢ 2% 49 252 anNoz MHE ¥ ¥uas Y
5 « NeurllPS/ICML =& AHX|
AEIM?_P ?:-II)\_I-llolllxl_l 7HH|' [4,7] [T sk A Sl =& 2250 AL H H A A
o T2 38R S| SE235HolA Bell Labs Prize finalist =44
W 52| =+ e usSafe 3&HT
« MIT: Lizhong Zheng (3848 E%ES}

£ HAlz{d A" A1) . Stanford: David Tse (HE3 JEOE A
» UC Berekeley: Kannan Ramchandran (48 25 X|s ¥4) « UW Madison: Kangwook Lee (At&Fa A|AH A1)
« UMN: Soheil Mohajer (ANLEQAE 223t FHA|AH A1) « NUS: Vincent Tan (MAHH ML MZAL(GAN) A7)

B =8 73 15

« EE202 Al 91 A|AE < EF210 21} 7|X SE0PE  « MAS212 M&C|4s « EE326 MEO0|2 « FE424 %|X3l7|2

WYY RE

1. Impact Q= A Fundamental$t H10| REStD, 0|5 7|HIOZ ot A|AH OfF|HINE J|&saXt BfLCt.

2 SUHQ AFE SWY £ Ut HolL M HIE: S AF AL Wty S YN0 S 7|S0[0f ma-Sty
o] weekly UACHY DIES Aldsta QELCH ZILSE QEHHMZ E| Problem Formulation/Problem Solving/Paper
Writing/Presentation 522 ANz £5¢ &+ AS 7t ot

3. W= AT M ITMO| WHST YUMo IA(SFECHE AN, HT, ESportset P2 CHUY BES SYUC

W 2 A7 Zu (F2 § U85 ~ 48832))

[1] C. Suh and D. Tse, “"Feedback capacity of the Gaussian interference channel to within 2bits,” IEEE Transactions on Information
Theory, vol. 57, no. 5, pp. 2667-2685, May 2011 (&}3|tH™ Best Student Paper Award ~4).

[2] C. Suh and K. Ramchandran, "Exact-repair MDS code construction using interference alignment,” IEEE Transactions on Information Theory, vol.
57, no. 3, pp. 1425-1442, Mar. 2011.

[3] C. Suh, M. Ho and D. Tse, “Downlink interference alignment,” IEEE Transactions on Communications, vol. 59, no. 9, pp. 2616—2626, Sep. 2011
(2013 IEEE Communications Society Stephen O. Rice Prize $=4}).

[4] Y. Chen and C. Suh, “Spectral MLE: Top-K rank aggregation from pairwise comparisons,” ICML, July 2015 (Bell Labs Prize finalist).

[5] Y. Chen, G. Kamath, C. Suh and D. Tse "“Community recovery in graphs with locality,” ICML, 2016.

[6] K. Lee, J. Chung, and C. Suh, “Large-scale and interpretable collaborative filtering for educational data,” KDD Workshop, 2017.

[71 M. Jang, S. Kim, C. Suh, S. Oh, "Optimal sample complexity of M-wise data for top-K ranking," NeurIPS, 2017.

[8] C. Suh, J. Cho and D. Tse, "Two-way interference channel capacity: How to have the cake and eat it too" IEEE Transactions on Information
Theory, June 2018 (I EH3 HEO|Z LtH| siZ).

[9] K. Lee, H. Kim and C. Suh, "Simulated+Unsupervised learning with adaptive data generation and bidirectional mappings," ICLR, 2018.

[10] K. Ahn, K. Lee, H. Cha, C. Suh, "Binary rating estimation with graph side information," NeurIPS, 2018.

[11] H. Kim, K. Lee, G. Hwang and C. Suh, “Crash to not crash: Learn to identify dangerous vehicles using a simulator,” AAAI 2019.

[12] J. Cho and C. Suh, "Wasserstein GAN Can Perform PCA," Proceedings of Allerton on Communication, Control, and Computing, Sep. 2019.
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SEALSIPE: 19 SRARIME: 0B AARIRE: 1Y

W e FO0F &Y

2| A7 ™o ojolX| 1, XtREAH AT FHE M7 W20 o] Hi2ts FHI/20FE 22t dFE =
ULk XX 22| dFdoM= S4lar MzM2|of HHE o2t & £ e ot Mz Ao (weak signal detection), 2w =
8% CtE3st (orthogonal frequency division multiplexing), 23 2% C+&E5& <% (code division multiple access) A|AEap ZF
2 FHE2 4ol JA A5 FojH S JuE oAt F0= HAIZ &Y 2F0 EHO X5y 24 E
Mgl o1t 7Z|ag ¢1, O|E HERE 0l2io AAEAE AA”ME FHSH= OO O[HX[SIX CHEs Y&
(multiple-input multiple-output), I} AZE (spectrum sensing), 3|4 A FZ (recurrent neural network) 7|28 HEXN
o2 Pt QUCt.

OsUsEd 53

M S MEoM o2 2 47t Yoje W Elj= ot 2= F0f| AHLLIE o 7 A3 o2 Z o dH¥2 Y &
oF otLgt Fot 28k =Y 4= QUCE o[, 0|2t 20| H4l QHHILIE Of2f 7§ MM Hih M37|2| 2HdS 227|7] M0 =
2H0 527|E A5t= 40| RAECH TSI R2| AL M= Ol 7H8 HEE HERE 7|& 527|SE0H 280 &
2 M2 Z2H 527|5 AU
Fot+ dE

Fht= HEO|T F M0|7t FhtE MeX| oF Me=X| EHEHSHE AS LOICL OJHA Fot= AF 7|%S CHE o8 70
M EHS2 8 228 ©Ctd 7PEX|T, A S84 A2-o T©EE2 549Y ot Bota e Ut 22| dFH0M= 5
AY e 2E80M A HUE o2f 7] A QX EMSLA0 L2 MER Fat= AE 7|8S AFSHULC
2 ME Z2Y

ol AE 220 oSt HFs ML ST 22§ AAUA L 5 XA E OFSHAL oAb B WYL 2 HAE T
dst= Ho|l & = A28 2 o4 A2t SEAHE SE2ISHH O[S HOStA L o&5g Wof 0f<2 &2 RUCE O|F|7EX] OfAt Al
¢t 2EAE S5t Wdste W2 ROl HFEX] UL 0[]0, 2| HFH0M= O|Lt AZH 2EAE S5t 4835t
= 27 A I 2UE HFASHRACE
B = Z 05 % 44 =2 H T EF 2 &)

FHSHE2 2282z M2 E SAELE LR = Adt 42 | XRA ZIHE T A5t 22 dF42 AF0T
ZE0| ooz gEM Jx HEINE Y82 S0/FH 0% | 0foIX| 1 Ctdet o7t 252 FUCHL HEXQ 27|12, o
ZC} 0| Hojz of 2 Of 20| 0] 4 FLL FHE E71A

Q2| HTFHOM HIET BHAF Q13 JhRO EEE2 SHAOf | Lt S4HE ZHOh T Qtle HEAZIE HoF Hm SRR
TIESHALD, LM HE2 HFA0| Lot AR E Sta QUCh | SOICHL 7| & &1, OFO|E|2t= FtEE0|E Xt EZICh
HATd S

2| ATHE ZSUYEN SEHE IR I AAYS O|F 1 AFLICL 53|, EYASH FIHE 20 &Y st7
2 WJRSIAX st=siEty|o] HE FFOIE AT TH 'SAEH dz=ME| A7 Z'0l2hz  (Statistical Signal
Processing Research Forum: SRF) O|222 EAl Az XNE| 7|HaF 2= ME 7| MOILIS 27|0ict 3 HAY (Z, o of
of 4l &) Eoj 2 AP YUE S|/t ME oHE LN, o7 TS oo Lot JAELCE
| Ay dat
[1] D7l =2 MRIX|S0) (SC) SME XY ZX| =2X0 =2 148 Al
2] 2 53] 26740 27| S| 77 52
3] F7IXIEA 0| &S D ossLE @let 7|= AT =& (20053 42 - 20104 33)

[4] ot=ARIYCH F=AHF 504 MF (2006'H, 2007'H, 2013H)

[5] E= 37|=st2| (ET) LAY = (RelLt2h &|X, 2007H 1)

(6] O|= F7|TXtSEt2| (IEEE) Mtz 2 (Fellow) 4@ (2009H 1)

7] &8 Fo WS Felsty Moz i (HEHSet SA 9 7|, XAFOIFHH|D|, 2017H 43)

8] SHARKIX| ALY =oFadof &3l (2010 5€ - 20154 4¢, 2015 52 - 20181 4¢, 20181 3¢ - 2021 28)
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4= CHIPS 2175 DCLAB TEL: 042-350-3437
digitalcommunTcat onslab. Q1AL CHIPS 210 DCLAB TEL: 042-350-4412
Digital Communications Laboratory ZI40|X|: http://kalman.kaist.ac.kr
T
BPARIPE: 38 MARLY: 29
W I3 2O A7Y
2 U742 BHEld gugE0 Az N2l 7|2 HStd RUCH 2| KAIST Lo ofg| ChE A4l el 3 H+E
TSt AD FUo| RS AEIEY S EHE St UCh 2 AFHUM A= s WS |sHESHROM XA
1 e, ?dxf Fa A ZOF= Oorz{et ZCt

Matrix Completion by Deep Learning and Application in the Recommender Systems

B YOl X2 BN GIOHE Sof low-rank matrix approximationS &= HOIC 0|23t WE oy D2
HA COIE B LR HST 4 b BN 528 AV VKO FHAAY). LB B 22 9 2EDM
1 gal M5 NFYS DSt s MY Do) 00 MY CIREE THE 2EABHES LA 2EQADLT}
WOl basisS AeE FHoHe A HOISHD LASLSICH E3, BY YEEOH ofLzt Al FE(Ol: B2, Lto)E 2Etol
FHAAHO M58 Bty A ATE S¥stn 9Uct

Semi-Supervised Learning

SSL(Semi-Supervised Learning)2 C|O|E{ 0] 3 E|= label@ £0|= Z0| H|StE|7{L} H|80| W0| E= AL label0| HAtg|
X %2 HOIHE &8st= 2otdel L02|F0|CH AE MAL0 7|8t & SSL Yn2[&E2 %2 BF HOHE &83 A
oM FHO 52 EQICh 22|= 4 7|&2 HE g7 flot ME22 Y12ES A5t ArCt

Massive MIMO systems and mm-wave communications
%2 massive MIMO(Multi Input Multi Output) I mm-wave A|AEIES 5 - é S
ML ols&Sdel S8 @M A" 2l 10008)S =45H7| <ot 4

o235t EAZA Alctst =22 " QICE Massive MIMO 3 mm-wave A|
2HE RE OFF 2 9| CHHILIE ARSI %4010 QHFEZ S
S SIAZE MEZ M3 HE2| 7|28 Q7sHCt Compressed sensing2
O|2{gt AIA’IE ot FYot 7|=0|Ct 2 G742 compressed sensing=
7|8t 23510 massive MIMO 3 mm-wave A|AEIO| CHE kg =X o =l
=z 78S 7St Uk

mEH 47 32

FUY F= W AT B 9 A7)
o BYe BEo= CIYS LOIE Y| 01E/712 MTe 150 13] 0|49 25 (F7/E7/23E
2 Ed ==z

0|82 u=HO| X=st= CIXE S4 A2 1989 FE XZ7HA| 798| At 43F 2| HHALE HiEstAsLIth A4
2% 4S9 Chol =250 250 AFZNE BIE2Z 4T =2 Uy LYstA2n (2006 0|2, 21 o =27
=2¢ 48 RHHI ==Y 2¢ 23], 4 19), Mt &5 M E Sof Ml 7| AE oLt A ZIE HM=Z 35t
= MM E +d5IH HES B0 ASUCL FIMHo 2 sPdSo| 02 st3| 8l 34 HOE Mo =2 X5ty JUSL|C
W A7 gab &7 - £ (2011H~2016E 9E) A+ == 28 =M =X (EEF) 144, =X <f=0iel 114

[1] Kiwon Lee, Hyeonsoo Jo, Hyoji Kim and Yong H. Lee, “Basis Learning Autoencoder for Hybrid Collaborative Filtering,” in
Proc. of IEEE Machine Learning for Signal Processing, Pittsuburgh, U.S.A., October, 2019.

[2] Hyoji Kim, Gye-Tae Gil and Yong H. Lee, “Two-Step Approach to Time-Domain Channel Estimation for Wideband
Millimeter Wave Systems with Hybrid Architecture,” in IEEE Transactions on Communications, Vol 67 pp. 5139-5152, July
2019.

[3] Kiwon Lee, Yong H. Lee, Changho Suh, “"Alternating Autoencoders for Matrix Completion,” in Proc. of IEEE Data Science
Workshop, Lausanne, Switzerland, June, 2018.
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Machine Learning Lab
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HEARTH

W T Eof

& HPAOAME HEO|Z U JAEES M2 | 2y, XS, §4, olot AMBNa|, AE2|X|S
I3t S8 2OFE ¢ 8t U&LTt

B HEO|E &)

HEO|2 2Ook= MU0l o/5t0] 194810 HAIE|QCH, QEUNKIE Heot BEAE B Sofo|d HEMES
0|22 XZ 8f =1 ULICL CIX| 0|2k SHO{EX MASHH 600113 Mojl 0|0] AHS CIX|E SAlo| 0|2X
EOfS oS, AXte| MEHEIt U SHES HojM 0ol oA Aftol o|20| MRE PH IHsS

Zlo| et AjHo| MEo|22 @5 ol TE CIX|E 7|7| (HDTV, MP3, 4G LTE, WiFi 5) 9| Extg2|9|
A0l E[2 U0l AH2S CIXIE ACHe| OtHfX|2td =2|1 UF LT

W 7|AEE 2%

EO|E0| o0dD FE X CIX|E Al &2 = AUE FE Olf & otLt= F0{of A W2 YHCH

Clbtol2 YHETF F26] W0l Hlof CXYHel M2 U HEHT} sHssf T 90Ur) 0F 54,
MBHe| £ofo| e HAIS0| FLHER OfHRI0|M CIXER e EYSUCL 200 gHe 1 §2E o
2047t 2% 9 YD 10 wat 2010ECHo] ot ZEMY T YL Hl=a7t AN 2FS WA =% ol
S J17ftts 2OfolM CHAl 3 1 1 91242 2k HASLITL NFY REE 4B o YL Al
CHYSh 20 - B4 14, 24 Q4| HIE 5 - oA QIZto] 532 FHojEs 452 YHD U S Yot
HOKDH SlEi2tE EIHSOICID OAXIE PSS K| ke +E0| HYSLCL § 2Y 2oprt 2 we
F2g 91 9v|E B OfX O|2XQl SIWHO| 0| L5 HEfAULICH B S 0|2l WHO| YTLIA
"practice” 7} §| 2 ZIt BEOIH, © 2Yol ¥ 1 wrhLch 1L BU Y 20| o B SXsin
ofF 2XE FLO Mt TEHQ 220 i3 B2 UL ATAS0| X1 AU MPYLCL 12
220 §2 o 4 OB ¥o=zo| Y Y ¥H £EE OIS 43 2 & US HYUCL FEo|2D 2L
HOES 0|20] IS JHselA shetl F2% A¥S ¥ HOZ Zoixn 22| ATMAME 12 0|20
7|8tsto] Chbet 7| sts Rofol 22 2|2 Olsstn HAE M52 LN MR JAts 7EE
Hsteol eifo] AHS BED AL
ECETyT BT 25 o A7)
FH ez E =HEN 7| HEIY, M= 8 ALHE, O | &7 MT & CHYst g o 2&5S ot ASUHCH
A8 =M, s4Seh 20|12 9 R HWE, 7|[AYs,
QIEXs S0 AFLICE Eot otitet F2[stntofA HEWH | W EUY =2
g3t 3422 220 w2 £80] Lt ZYMe UAS ATY, BT, D2 T B, LG

S CH2IHofl FH&etLct.
W Y7y B8
22| #HoM= B 2=HQ 27t S5010 27K LD DtAEE StdS, ot 8 220 240 B HEMED 0f
22 o0 HE3to Mo BIEH AS U= B0k} St= stldSS SFeL oL
m o7 Y3t
1] 27 =2/58 & 28 2|+ 7,000%| 0|4
(2] e otAo 7+ 283t= LDPC ZE JiE (3 =& 2H 3,000 oY 28)
3] Y=9S HEolRe| 025 B8 JIZ0) + WHo| HEOIZ GT0IA 012 @7 SlH e ZIE SfLtel Theorem ©
2 Y%= 2t &E
B S 5 A7
(1] §20|2 7|8t § 2 7|8 24 & M22 7= 7
2] E 21d 7|8 HES =2 X olH 7l HE
31 7IA st& 7|82 Ar8Y 28X =4 HolE ME EX HE
4] 4F dotets 7|g H8 XsH AU a7
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W o FOF &7H: Hlo|E fst, SAIH FE, HEO|E, MM, Y BEO|E

Ny dApA2 HEO| JK[of 7|HtE & HO|H & W 24 2Ol OBt AME EFEI H2
LANPFOR At FE JHLE HYols HEKXNZ| A Ct AL Atzl= CHYSH 372 40|
H7l Ofj=7t 8 CE L= YO O|E(Big data) A|CHYLICH 7l §RE FESE FE NHES
ol 22/= CIoOIHOo| HEO| Zl= A2 olsie &= UA 2 02fe| &2 o=sHHL, X2t
2 Ao AAERE HASE & ME2 S8 7|22 HEE | A2 JEOIE, <&M &4, a2
I HAgEE A8 w2 7HX(Q "EE ZEst HO|HE =2 A5, Eot HIOJHEEEH AL
M ST G2 gnpEoR {sts FEE FES= CIOIHZRH &3 R8s YEE
HHE O 2 CtYot S8t AA”RS LSt MER MHAE
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Raw Data Useful Information
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- JE KX FE=E So HolH =4 7z JHE: 7|E HE(bit) THelel §2 o 7= FEat
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Mo einAe HENOEZ e AIAHS DUYSD £ | M APAL 2017 60| MEE MY ATMYLICH wie
= HgS ROl Lo metd =E, Mytis, stf FEO| | M XME AFH MEA A E SHE2 M3 AN
2 9 233 JH2 S9 492 SOW Ml ATMoMel | &2 AREE JHAD kL M2 BE S8 UE0 2 4+ UL
Ao =20| gLCh ES 22 Ho|H =& 7|&, HOo|H | LCh F@ g2 I0[AE [MAH st sS4z, 2219
24 YN2AEES HLYSHL 0T O|2HOB BT BO Of | SHLAY ZUS HEOR R WS AT L HY A
Lzt HH AlZYHOoIME Sdl ds2 sty Qs ZE | =, AFH, stude S0 st 4SS 8 & = JASULC
(Python, C++ or MATLAB) A3k =&0| EL|C}.

W7 B8

8 GiPAe YHO|2 Y GlolE et Eofo| M2 ofo|Ciojet 9T XSS NE WD BT =0 N2 Y 58

fLUCH ME| AL 9 2HE BSOI7He Y Y O0|CiofS R DHYOYA
s

oSk
od =
GRAOIAL T By s MY S TmAHM FY MY (hwchung@kaistackn® HFAH &

]

2

xZ A7 Hap A7 (16~'19)

ol @l maH2 20140 MIT EECSO A HFALSHR|E 2H1, University of MichiganOjA{ 37t research fellow2 Y3 F, 2017 68 7H0|A
E [7] 8 HXSSREE BYSIASLILE RN A7 =22 Chad €54t

[1] Weak Detection of Signal in the Spiked Wigner Model, ICML, 2019

[2] Parity Crowdsourcing for Cooperative Labeling, arXiv:1809.10827, 2018

[3] Shallow Neural Network can Perfectly Classify an Object following Separable Probability Distribution, ISIT, 2019
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