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39 Ao E shte
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atel QE ofulx AnE AdGES
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47 ZRAAE,

| Aol ste]
Aol ajrtel 719

47 dE 292,

il

IHH

o

E
o

A4 el oA,
A7) ZEAAME

71 Aol= st 7IHE FE AdROIA, 719E A g Wy 9 wol= AHue i wWEE Adsta

A7) INE AR H wolz FHIE ARE A7) Aok sl 719 FE FERE AV Held 2l Yt
o] 31719 [=8h] 1o 7]%3% &4 < (loss—function) S EHI}EE AN,

minymaxgE(D,G) = E(ysyupy, o) [109D(%, @(8))] + Eznp () 2npeter [lo81 —
D(G(20®))] + Exnp,(ainpeo) [l0g1 = D (. (2. 0(®))]

oy A, MinpmaxgE(D.G) = sy 2m gomoln, G 4] Wejd male] A4 (generator)ola, D= w
F% Aueln, = w9 weon, ® Ws g s19s gua g 57

A gela, T ) A=
[e)

U BUe 72R OFelniE 9E onAS Adas] 98 A4 gAe TE el glolA,

4 Bl £E Fatel, AgAe 9% PHoRNY Holw shutel Aot TFE Holw shite] HrE 4

ZANE Fafol, 7] AoE ahtel HAE Aug W wee g Holw sl A9E % Au
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AA AANA @A ALHAG A0 ALHAE wE Zo] thg AolE ahtel 24 Aueh, AA AR
A @A AEAAY AN LAY RE loje] g HojE st dlo] AnE wakel

o

7% 8

71 Aok she] S AEE V2R Holk st T "ol FAE Aok st Al 7= HEE

471 Aol shte] Qo] AHE V2R Aok sty Ta TR 7Y Aok shite] A2 7I9= HAEE

271 W

71 Aol= shte] Al 7= AR B Y] Aok dtue] A2 7= ARE A7) dWE Zdd iHate] 4
7] "ol shpe] A9E 25 JUE FHSHES AYH

7] e 2de

T HAE QW 5o Al 7I9E AR, 3 5] A2 7)9E AR, 5] 79E FE AR ¥ 55
o] ANY=ol the M Arol 7|uksle] Sy, WElRY BE 2 (nultilingual BERT model)Z 7415+
i

377 10

&7 W,
B7) Aolx s 9= FF AHoA, 719s Aue] og Wy 2 wol= Aol Y WHE A,
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Bgel A9E AR, Bee wol= AN FAMOR Shgstu, 69 BHow FHNM, B3 YE ol
A ARE 7] AAE ovA 27 Anw Fens P4

e

(314 1

minpmaxgE(D,G) = Eyrynp,, (xt) [logD(x, @(£))] + E, b, ()t ~p,(t) [log1—
D(G (2 @(8)] + Exnp (oinpeo [l091 = D (x.(z.0(D))]

oy7) 4, MinpmaxgE(D,G) - sy 2x goroln, G 7] Wejy mele] A4 (generator)olar, D=
A ghola, Y= Ay AYE 22 Auolw, ‘= a9 woelm, ¢ YW= 4o sas gue ga 53

HE.

gige] 41y

FHr, follA wistel]l w3k g5 B ogarh Wobxal glof, ofell mE vk lEo]l vt kel Bl AlE

B3 gt

gy, Fele, dold AFH o], dolef e dos X3 thao] A ofy wFatar, 7} loje]
AR w29 92, ole T8 Wyl oy dAlAe] vk, we, Tl HE Ate 2EE 7| R
Bl w7 AA7HA BE FAdon JEgEn | 2o ugn A7HE el Aae] Aadd, Aux £t 7}
S dgel A olel @ nlasAe] AlFAre] s 7FSA7IE 24l AT

waha] ) olg s A ZE3 ] YA, AZAF A HAE vtoan &4 2otom E owx AR
5 AT 5 e Tlse] Bad AAot

MY 7|3

So/& ¢

(53]&3 0001) g=5553]8x #110-2693273% (2024.08.08)

(531&3 0002) g=6553]3xH #110-2690474%. (2024.07.26)

wig o] g

s dsle= A

A, 2 AA A, AR Az FAREH P59 HAE ARE "E 2l Hste] F9E E ofv]
A ARE V2R E47 2der FA4E I olvA ARES AR Ak AAdl Alwstr] o A AA
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A2 7 5

teFgt AAdEe wa2w, tF RES 7|22 geolRRE E onxE Ay s HA FA
AAA, BA QEHol 2~ ZRAA; & Egletal, A7) ZRAAME, A7) B4 dHIH |~ B3], AR
o AR FARFEH Aok st oyt xFrE AHolk shte] HAE AHHE Ak, ] Aok sk
°of g~E AuE e B §jgste] Aok el 7|9E FF AEE FEIIA, B Y] Aok gt
71912 F& ARE Hyd 2o ggste Hox st AE onA ARE AAHIIES HAHE I, 4]
Hd BEle B0 9)E FE AJHel B0 §IE o|nx] AR}, Hgo] 7|9j=-onx] ¥ig Guro| 7|k
sto] shg¥Th

T OE gt AAdEd mE2H, tF RdS 722 gdaol2 5 fE ovAE Agetr] Ak [Axp A
o 5 el oA, A7 WHE, B4 el AE Fato], AR 9| WO RRE HoL e
Ao7b 23E Aol shufe] H2E HRE FAlsta, ZRAAE Fate], 7] Aok e HrE JRE
HE] mdo dgste] Holx st JYE FEF ARE FESa, © AV TRAME Fto], A7) Holx
sttt 7191 F& ARE dyd 2ud gEste] Holk o] fE olnx] HRE AYIEE A
A7) Hed REe E5o Qe FF AHel B0 §IE o|ujx] AR}, Hgo] 7)9j-ou)x] ¥igk Hn
of 7Wkste] shsElTh

Wy £

B AN e A AE, Agdel 6% A4 FAERE A5E How shte uiE Jug wWe na
2 g mdo] dste] Hojw shbe] YE ol AuE £AA FET & An, A sl YE o
A AR A 9% AR ARl FAFORA, AGA HAE AumonE 47 YE ol 4n
g H5ela 0% B8 4 A= ool Arh

wgs YAl 9 FAEA HE

o3, ¥ BAS UE AAdge] rH wWe Fxste] AAHG, A @ olo] AgH FolEe L ¥
Aol A 7% 54T A4 Aol the) @Aste Aol ojur, 9 Axdel e WA, #EE, U
jEE GAES e Aom olddolol @, mwe] AWy wadd, fAF FALsd e fA)
@ FE Rk ASE oA W] BEe B4 gusl g2A S 9 @, B4e 232 19y
STk, B BN, A EE B OEE A W/EE B F A0E s 5o R@ @ vdn guse e
e 2HS EHT £ oAtk A L0 Al 2 EAL EE R Bl HAES dY PHLLES, ¢4
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TE Foxd Adgle]l 4T 4 9a, 3 FAHLLE b AL SR fE AMeE B Y AL
255 IAEA Fev. ou(d: A 1) FAHLAY "gE(A: A 2) FAHLL "(UlsHoer EE
FAlHoR) AAF" gAY "HEE " ki AE wole, Y] oW e Y] HgE FAELA
of APAoR AAHAY, b2 FAAA(A: A 3 FAHLN)E FIo] dAE F A

2 EANA, "~SeE PAE(EE 2 ") (configured to)"S A weh, oE EW, S=go]y e AX
Egojaom "~o] A" "~Ie sYS JHAE" S E A", et s ezl & & & 9
B EE "~AES AR Y 435 532 02 (interchangeably) AFEE ¢ tl. oWl AsME, "~FEF
TAE AX"ghe 59, I AXUF O ZA e REEY @A T S Jde" AE guE 4 Q. o9 E
Ed, B4 "A, B, ¥ CE IR AY(EE AFE) T2AA"E 9 52E 55 A% dE ==
AA(d: dute Z2AA), mE w2y Fxo] AFE s} o]ie] ATEYe] T2 IAMES Ao M
A sAES TS F de= W& Z2AA (4 CPU = application processor)E oW 4 QUr}.

2 EA e gYge AAlgEe] e A AA =, dE ¥, &9EE, PC, "% PC, 9% PC, Y&
AFEH, fazdHeld, AW & Aok shvE 2§ & vk

T 1S #FAxate], thkd Ax oo, UMEYA 37 (100) W] A A (101)7F 71"k, A 2= (101)
B WA(110), ZRAA(120), WE(130), 928 AEF ]2 (140), Tl=Zee](150), D B A o]~

(160)8 =33 & vk, ofm Ao, [z A (10D, FELAE F Ak shvs AgsAY b2
TARALAE FHHog FuE £ k. HA110)E TAHLAE(110-160)S A& dZdstn, THLAE 7H9
FA( Ao WAA] = dolE)E AYste 3EE X 5 vk, ZEAAN20)0E, FEAHYFA, oAF
YAl ZT2AMA, = AFYA oA ZZAM A (communication processor(CP)) & 3y T 1 o] S XgHd
g AT, ZEAA(120)%, oE E¥W, A FA(101)9 Aok e tE FAHLAES Ao F/EE T4l
of gk Aot ol A& AAT F Sk,

HEE(130)=, I8 R/Es vgeA vEds £9dd 5 gdd
=

De] Aol shte] vE FAlsdd AE BE Ex dHoHE

(130)E AZEge] W/me 223 (140)S AGTE F 9

A=Y ABFol2(140)=, oF 59, AGA T the R P|ERE e B B delHE dA 4
Ao g FALa(E)d sy, BE dx FH 0D BE FAex(E)RNEH FAE ¥ BE

=
dolEl& AMEAF s vE o 71712 283 5 o,

Hx=Zdgol(150)=, odE &9, 974 y=Zdol(LCD), WP Yol =(LED) "=Fdeo], #7] 3 folo=
(OLED) Yl=Zdo], & wlo]a =z HAx7|A Al2=® (MEMS) tl=Zdo], =& HAAFFo](electronic paper) H2=
ZdolE X & v, gx=Zgel(150)w=, odE 9, AREAtA Z4F ZeRlE(d: "HX2E | o]nxA],

HITI S, ofo], Bl/HEE AE F)S ZAE F . "daEee](150)=, HA 239S X348 = glomn, 4
E 59, Az 3 E=E AREAY alAe] dRE o)&e HA, AxAH, 2H, BE IHE JE9S #2085 9
k. B4 QEAlA(160)E, dF W, Ax (1019 5 AX(d: A 1 95 A= 42(102), A 2 9
BoAzE A2 (104), Ea AH(108)) 7H FAE AT ¢ Y. AE EW, B4l QE I 0]~ (160)= FA F
2 e fA4 BAS FElA UENA62)d AAE F FX (e A 2 R A FA(104) EE AW
(108)) ¢} Al 4= 2},

i

FA FAe, oE 5w, LTE, LTE-A(LTE Advance), CDMA(code division multiple access), WCDMA(wideband
CDMA), UMTS(universal mobile telecommunications system), WiBro(Wireless Broadband), =+ GSM(Global
System for Mobile Communications) & % #olk & A&t AEe A4S 23T F vk, 3 A4
o maw, FA FAe, od&F £49, WiFi(wireless fidelity), EF%F2=, EFF2= AHH(BLE), A 1H]
(Zigbee), NFC(near field communication), #¥ A]io] EH~nH (Magnetic Secure Transmission), T
ZYAARF), e BT dojgo] UMEYABAN) T A% shvts X3 F vk, &Aoo mad, F4
FAL GNSSE X8 4 k. GNSSE, dlE EW, GPS(Global Positioning System), Glonass(Global
Navigation Satellite System), Beidou Navigation Satellite System(©]3} "Beidou") %+ Galileo, the
European global satellite-based navigation systemd 4= Ut}. o3}, B EA A&, "GPS"E "GNSS"<9} 4%
3oz Algd F Aok, KA B, dE £, USB(universal serial bus), HDMIChigh definition
multimedia interface), RS-232(recommended standard232), &4 FAl, & POTS(plain old telephone
service) 5 & A% shtE EFF F vt UMIEHA(162)+= E“E]ﬂv‘%ﬂ] ol MEYA, d& =¥, A+

_8_
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B U EYI(q: LAN =& JAN), <lgul, == gy Z YEYT F Hojx 32 33t 4= v},

A1 E A2 YGE Ax (102, 104, 106) ZH7F2 A A (10D} L3 = 2 T/ ZXd + o
ok e AAde mEd, dAx X (10D A A= FAEY] AF e d¥e o8 sy e 559
AR A (e AR F2(102, 104, 106), == A8 (108)oA AF= = k. 3 AAoo] wr=m, A} 23
(101)7F ¥ 7]5oly MulAE AFo2 T 8o oste] Fasof & Ao, dx A (101)= 7|5 E
v AH2E AAH R AYPA7l= gidle] EE FUEA O AE Hom o 2 A (o

o=, 1% 2
A AR (102, 104, 106), T AV (108))oA £33 & grt. & AA FH|(
A

106), EE AW108)E 838 715 EE F7b /1% 298w, 1 FRE A4 FAWDE 49T F
Ak, A% FAA0DE FAH A4 1R wE FAH0R Ausel 4R st AvaE AT >
Atk ol flstel, 6l BW, FeE AFY, PA AFY, B FellAdE-AW AFY Jl%e] o8 5
1.

% 2t @ AAEC BE, A4 FAs} BAsh WHe 29s] 98 BERel

)

T 32 thdt AAldlsol whE, AAp A AREE = WE Rl tigk A AR oA el
& de vFs AAdse e, da A AREE = ded 2l tigk 7AIHQ] A =o v

et AAldEel v, HE 2d 5 ged Bl ehgeks ojvA] Ar Bl HAE Ao gt
L6 v AAldsel wE, da AArF 9y 2 5 fJed BEleM HE EHE ofvA] AHre| gt

2 % HEd 2delM HF FHE ovA gHop HA

201 FAPl A, HAF FA (10D (e = 19 Z2AA(120)%, &4l AEH |25 Falo], AMEAS] 9§ Az}
FAREE Aok shte] ddoj7t EFE Aol el HAE ARE F1% F 915}. A A oo w=r,
Aol ghue] Y 2E FrE, AA dACdA A AFEEAY HAN AREHAE ALl I‘Hﬂ X*OJE s
22 ARt AA AAAA @A AREHAY AA AREEHIE BE
EFE vk, FAH R, Holw st I AR, dka, Yk, @Az
4 Aok, E3, Hojk dhue] o AR, =i tigh wo] 2 73, 4
I Ze AdojAldel A AA AFREE BE Qlo] 9/HE ghelo], AbadEEc]e 2
Atk o3, Azt A (101)E, A& st 24 HH P Holr 3

o ot mlru Lo

o 9w i T

e
N

o
o

%

203 A, Az FA(101)(d): = 19 Z2AA(120) %, Ao shte] 925 HAHE HE Tl 3}

28 & A

A AAlee] mEd, Az FA(10D) =, & 39 E=AE viep o], Holk ghe] A} ARE V2R Aok
shtel Fa dolz pAE Aok sl Al V9= ARE FEFT 5 vk, FAFCR, AR A (101D,
o] mdz A" HE BE 2P (nultilingual BERT model)$) @H Zdo] Aol shtel 2t AHE
JHE 5 vk, o= HE REdo] Aok 3shte] HAE HHA A =

anHow waw + gk,
o0F, A AA0DE, HE mddlA] FEE Aol shtel /A= @ 5 9w, AR w1

of w2 (130))°l AFAE 5 At

E g 9 Addd aw, A% FA0DE, £ 5o 2AR vel gol, gae) o TR Aok
ol oo Aug AE mde 4¥@ F Aok, FAGeR, A4 FA0DE, HEe] mUs FHE Ay
BE wEel WE R Hojw shtel B4 4uE €@ & Avk. o, Wel mue] Hojw she] HrE
AuAA BUE 548 mbHos wgd £ vk oF, A4 FH0DE, AE LA FHE ol
ol A90E 4uE A5 F ga, el ® 19 R 30)d AR F don, Holw shte o

of ANE Az Aojw shje Fa Bgow pAE Aow sutel A2 /9= ARE FER 5 o
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o]%, AA FA(101)=, Holk shte] Al 719E AR H Hojx shte] A2 7= AREE HE Rl 9
gslo] Aojx s s =5 JRE YT 5 AT
T ges d %‘_’\]Gﬂoﬂ mEW, JE RS Heo 8i2E JH ) o Al 719 AR, F E5 A2 719
T AR, o V9 &5 AR 9 B9 J)sel] gk A FHo) rNkele] dGE i, WEREY FE
E'_E’](multlllngual BERT model) 2 T4 & Aok, FAAS=, HE 2AE ) 10071 o9 doj= Fdd B
2, g} doJHZE oldsta A 4 a, @A ndz o odojE FAld Hzld 4 o] t=o] 2]
Ae & vk, ¥ FAF R, "y Rde Yy g2ES wolEs EHA o R oFfstal, i W onE
whd gk Wiy R (IS AT ¢ don, ZF dole] urt g e wl FAHo® Walste AA S
2 35" & vt =3, Hy REE diqrRe tmo] ZFAE VWMo R o] AP (rfAaE Qo] Rdly,
Next Sentence Prediction) W] o & AbA F#wo] glar, F71Z e wA 2SS E3] 54 o wx A5
N 7hsdk olde] dvk. Egh, "Wy RPEE shto] Bdg o dojE A, Aol 1 TEE xS
w3l 2 7o do] shE(Transfer Learning)el 7Fsdtal oAl= Go] dlolH R 53k Rdllo] fAMG 25
7kzl Zdojyp TRz Aol AR & vk, 3, Wy REe 3 ol W] we} thE WY
g d3ste], TAES Fola 9xES AHd oujE detd 4 3la, Transformer oF7|E|AE 7|REo®
st , i Bidirectional ) o2 45 AT ¢ Jom, dHE YrES] g WA HHE T35}
o AEst #4213 A & dvk. wek, 9y RS HY, &5, AA 24, 3T 5 tde Ado
A (NLP) ZH§elld =2 45S B & Avk. wepA, dy 2de et o] 7h9] 3% 1dE 53k,
54 <Aool AgEA ke AEe dvtsl A AT ¢ L, HY dolH flolk A Ao (low-resource
languages)oll gk B&l A5 ol d feldhH, t=o] NLP AdellA Hime] Qo mdls v dJa gl
o] @ wHElR A 7be, ghs doks £ ¢ k. ke, Ay R9S, iR teo] A iR 3Gy
of F7F4Q1 HolH glole ZAHd des WIF & Ax, 5A #AYgel e H]O]Eiﬁlii vl A %74 (Fine-
tuning) & &3 ThYE NP &gell 9A A& 7Fed 5 k. wapA], & AAlde] dap A (1), £ 3 ¥
[e] Xé

X 5ol Al vie} o] Hojx shite] A H o Aol sl A2 719E HRE HE EEd &

golo] &4 Jojx shue 719 & ARE 29T 5 .

205 & A, AR X (101) (e T 19 ZR2AA(120))=, Aoj%E 3hte 7195 F5 ARE dojd 2l

AH3F Hoxw sl HE olvX] HRE LT = ).

A AN mEH, Jdd BEdE, H5 79E F& R, 559 JE

olm=] W3 AHuo] rWlale] skgd £ v, FAFez, HEyd REEE, GAN 7)¥he]  DCGAN(deep

convolutional GAN) R ZX = 40 =AlH wle} 7ro]  AAAF(Generator)$}, FEA(Discriminator)&s

7ol AAs 5 4 dok. ojuf, AR ko= WEHE ol HAAQ onX] HRE ALY
|a, A= gEE ou X7t AA(real)AA A (fake)d ANA] AT F 9= Aoy, &

o] 3\
2ld Ede 7] GANOIA] Fully Connected Layer® #|Astar, #EFA(Convolutional Layers) 2

ojux] Hrs}, Bl 7|9 -

1r

|
ot ©
jiaV)

AR

3 9
(Pooling) & AME3sle] EA olnA] dlolgE AP & 9”’“4, Ao sl 79 F&F FRE A9 5
A TR WEste] F5S g8 E FYPT £ JYvk. 535, 2 AN Hyd RdS, wol=E T U}
e dolHE W £ gled, dY xolz ¥WHE ‘?Jﬁjoi AHEsle] AlEE dlolHE AT & QA 3
FS T8 wolze BXE d4AHQ dHoJER WEIT 4 Q). ojEfg & AAde] gy Rl 5AL, 7
=73 Transposed Convolution(Upsampling)S €&-&3te] oW A& gz WIS & i, o2 A5 ¢
WhA Rl GANE T &5 b/ ojmx] Are] Fdo] sidd & k. wE, "o 2Ee, Adxe wEA
B5 ouiR] AarstE A8 gF £:E Foli, ZYTHdE /\]/EmL FAE @3t & ok =23, g4Ed
2dl2 RelU &43t 4 AEate AAAFOE, Leaky RelU &43) $H Algele SR G433 & o] &3
omx, 35 P HelH Fd TYo] T £ Aok, wF, Hod REE, $HddFS AAS g5
AR 5 Folal R 84S FY9 7 A, F2 HHAY onA A A3, thgdk oju A
dlolgAlelA &8 7Hedt 4 . T3, Hyd 2de, GANY V|2 SFAE st | dAAQd oux| 9}
AL teds E3e diojldE A3 7hsd ool AL, wMX Barstet HEFH Fx2 8 7]E GANET
5ol kg AeolaL, HA oy B Wk wAl7E AEE oje] o, HiE-onx] AR A, o|H]
A AR 9, ~ed ®E, doly 4 & oy Fofdd £8§ 7ed 7 Ade ool Utk Hgh, 2 A9
Held 2de et ofn A HeolHAle] A& Zhestm, t& A EAGPT, ¥3E GAN 7x2)34 %= 2% 7
AL, GANET Fx7F "Egsta g5 ZeA27E 9 oldfatr] A9, ATk AAl &8 EFolA dEl A}
|d F e ool nk. 53], E HAAlddAE YiE-oux] AHE Wiele A2HloREH, fJE o|HA
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E e B oAAd] mEw, A4 R 0DE, £ 5o BAE sk gol, AoE shie] 79 F& Guof
A, A9E ARl e AE 9 o= guo] te WEE Agstn, ¥ J9E gu 2 o= Hust A
A Aolw shte 79= F% g deld mdel d¥stel sle) (84 1 /1% &4 §4(loss

=
=
a
o
2
o
e
JE
i)
-
¥0
iu Ay

minymaxgE(D,G)
= Bl 0)mbgg ey (x) 109D (,0(8))] + Eoup () enpy(0r[l081 — D(G (2,00 (8))]
+ Epnp (adivpt () [logl —D (x, (z, (p(f)))]

o17)q, MinpmaxgE(D,G) v 2 g2ojn. O ey mele] 447 (generator)o]il, D wuA a2

1, Y A9E 3% greln, Tr was) weex, 0905 gs gud ga 54 ¥eg.
FARoR, AR AANADE, E 5ol EAH vhsh gol, e B FHT Holw shte] Holw st
9= 25 Auol dsl 54 West ol <& AFste]l Py HRS FAAD & Atk =W, A4 G
(10D, WE BdolA clsES 7122 ¥4 W2 443 5 2tk o714, Held made] gaAs gas
g oz ouAE A, WAAE AR oA} AR RS FAT & Yok, B, B A
Alele] A A0S, % 6ol BAH vhsh gol, Yol mdle] s B FA A FHGES PAS] 919
Aol ~%gst 54 v WS ST 5 A, A4S Bal A /A 9 dlole (A o) gu-ge
gaE AR, A4 olux AR-EW GiE Au, b ol Au-g YiE )E BRE 5 Utk o
F. U4 BAUDE, U39 2UAN SHL 24 B 22 RIS AHS DAAD Bgne
=, @uA} AAsh e O 4 PERES S5T ¢ dvh 53, B AAdelAe) gy mae /R
FEE, E 40 EAE nish 2301, QREA Aol WA AT D R BA B8 LGB 0he) 5L T
4 st AEE A% shpel A9E F5 4

7dstal, 64 by 64 A o|mA] RS A%

wel AR olux Frele] A oy
t}

star, e olmA A
; _

I =

-
Y
)
oo

z

2 o AAde mad, dx A 10D E, J98d 2l e ovX HRE AHIsA A fls
o 829k o] E-"AE AHuo} 407k o] [T HARE AFRT 5 i, o5 &) onx] AR AV|E 3
by 64 AR T, wol= AL 100, WA AVE 32 FHFES 0.00022 AAste] FRlg A} 75

wEhA, A=A G210, 98 2d 9 d3d 2dS V|22 Hojk shue HxE A
o] AE olux] HHE AT 4 9o, T 79 E=AE ule} Po], SRS A=S B A

PRE 4T 5 Aok,

207 E2blA, A AR (10D (e = 19 ZTRAA(120))E, E4 SlEHo]~(d: & 19 E4 <lg#H o]~
(160))5 %3ato], Hoj shte] P& ojmx] AR 2 Hojx dh}e 719= %% ARE R Az A (102,
104, 106)°ll FA18 = rh. A AAdo] w=d, Az AX(10D)E AAE Holx shte] 9E oz Fre}
Hoji sl AE ojmx] ARE FE3I Holx o JYgs AHARE MA el Fa, AMEATE BH3

HoAA (102, 104, 106)0] HA 4= vk, o] F, AFEAE= AREARe] 9% WA FA](102, 104, 106)E
7|22 AFEAZE Ed HAE HRI AE onx] HRE FHI A ge &4 FUE 5 9

woAade] W A% AR (10D, AHgke] 9% A ZA(102, 104, 106)2FE D58 Holw st o
o
S

E Aug Uy 2 2 ey mde Qste] Ao sl 9E onx ARE &4 2HY & A,
ol shte] YE olnx] ARE ALGALe 9% A FA(102, 104, 106)0] FAFORA, AR HAE
Ao ns 47 PE ovX ARE 55 ol $8Y 4 A ool AUtk

S AdeEel mEw, 0F ndg

S Jxz UFRYE UE oS YHS] 9 A4 FAel
oA, B4 QEsels; TEAN; B EFSL, 7] ZAAE, 4

7] SAl AE o] s Foto], AREALY
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9% A FHZRE A shie] dolrt EFE AHolw shtel HrE HRE FAskm, 7] Holw shl
o BrE 4ng Wy 2 gYstel Aok st JPE & HE FEHn, L 37 HolE shie
= FE ARE G 0@ Yekotel Aol il B2 oA B AYses 492, ) |
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o] o} AnE T

3 L, ) Aol shtel 24 uE V2R HolE shiel Fa wol
2 4% x-*, = o}uu AL AR AR FEE, 8 7] HOE el do] Ju lE ol ahy
Fo 9= Ang FHses dgdc.
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HE 2 %?94 H2E AH, 55 Al 719 BE, B 5o A2 7= AR, 5 VY FE
AR g o] g9t gigk AE AR Zdtete] dgE i, dEEY HE R (multilingual BERT model)
2 44

minymaxgE(D,G) = E(ysyupy, o) [109D(%, @(8))] + Eznp () 2npeter [lo81 —
D(G(20(®))] + Exnp,(oivpeto) [l091 = D (x.(z. 0(D))]
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BBo}L, dH P ALY goz Jf=E, ASIC(application-specific integrated circuit) %, FPGAs(field-
programmable gate arrays), T X2 7b5 =8 ZXE X3S # 9, Z2AA(120)9] 93k /\‘635‘
T Atk ohek Ao mE FA (o REE EE 1 7|5E) B P 545)Y A=
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HO|S BjLo] GAE HEE PE 2Wo| YAS0] HO|S HLIO| (SIS 2E HUE 28
HOiE SiLie) 7|SIE £& YRE Hajd Do) AG0) OIS SLIS| BE 0|0jX| HEE My

E
'
E4 IOl AE SO0, AHRALS| 2% HA BXZSFE Mol T otLte] floj7t ZetEl HojT ofLio] HAE HEE
I
& YEHoIAE S0, HOE siLte| BE 0|0|X] HE 9 Ho{E SiLie| 7|HE =7 HEE P WA A HU

k1
N2
W

Multilingual Text

Sentence

=
l [=]
- Multilingual BERT II:[

£
[ & |
[& ] %]

Closeup of bins of faod that indude broccoli and bread
A meal |s presented in brghtly colored plastic trays.
there are contamers filled with different kinds of foods.
Colorful dishes holding meat, vegetables, fruit, and bread.
A bunch of trays that have different food.

Mz RN WO FORE 40 VU E FY

Al AN MHE HA) Bol A€ B0] M S

T8 FRel 8452 715 3t 87150] Ar}

2719 OfA, WY, D2f3 WE op 7he faie aals
T2 E40| 50 Sl AYE.

£

Er4

Generator
Text description t Embedding

This is a black and white-- /
H2ZelotH0].. !
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k1
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%]

Table 1. An example of a multilingual treatment-webtoan dataset composed of Korean text with the
same meaning as English.

Train Image Caption
A tennis player in action on the court

a male ina white shirt is playing tennis

aman that is playing tennis on a court

A male tennis player hits the ball on a grass court.

A man in motion hitting a tennis ball with a tennis racket on a tennis court.
Hu2 H57 LEM | U}
2 M2E e ey 28 Fa gk
SEM U2 A gt
o g s o) g e 2 3k
= DE A Hu X el & bR &= 3 FH £ 3ol dat
Close-up of bins of food that include broceoli and bread.

A meal is presented in brightly colored plastic trays.

there are containers filled with different kinds of foods

Colorful dishes holding meat, vegetables, fruit, and bread.

A bunch of trays that have different food.
M ege)s) Bl Bo] &0 WU THY
Habes yhe 4de] Fehad et A FHo.
HEFH HEE 715 ¥ &80 Ak
S17)9) ofa], #y, T3 g del 7l fElg ags
e &4o] Sof A& AW E

RS HOIED OIRT =
SYHT SO0 U 4B 3T

ME BESES 4717 29 s
a4 FAM

HE ool Ut B4 Y3

T SRF Z71004 BUS 25
HEB7| Sl EHB

Caption

youth_surfing_on_a_body_of_water_
outside

This_ts_a_black_and_white_picture_o

f_a_chester_bench

A smiling person holding a
snowboard standing on a snow
covered hill

A turkey dinner shows corn, peas,
mashed potatoes and biscuits all on
one plate

A business called Ray's Tavern with
motarcycles sitting outside it

_15_



k1
N
N

Caplion

{4) A man surfs and plays in the
foamy ocean

@) & WA o] ol shebaal
qBE efn o

=48 A R

(e}
filLMaREE

() b3 B el T —
1 LELTHUELE

(&) A plate of food with bread, grape
tomatoes, cheese, rucumbers, and
sance on it

) FEE ® el chaist A=E

e 4=9y

R
=

() PSR i
A =

(h) PR F—XEDOEERN
Ll e g wF

(i) Tweor beeds in & room with a light
and grevn and white curain

(p B WA 2= 25t gy
# 8o gl wef s Tl dd

LFE. S e

(k) PEChE T4
(TR I ) o

M WauErBEOD2—T o8t
CMBIZ 2N, Pl it
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