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%, Qzkel Qabg oldlshdl Fad AW A A Aole] FA WAREH GabdlAe] Adel gxen
@ % vt

e RS (lultinodal) delBE A2 the Felel R ol Fold T SHol PEHE deolEth, wH-A
of AR B e Uh&F ouA-EAE dlojElgh ElAEe] ASo]dlH (self-attention) S Ba 1] H-2lo] o]
TE HDS AR SEaE Pyelt,
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G WY 9N olmA ulgel U Aol AW AAskE Adelth. 94 oluAsh o] A4
S8 wol % olgste] Y BAL AABT. o A% AR Bal Pl AT} s 4L & & A
9 AelgH 3 gel A9 ol da olsleh aok B A& ol Wasih,

% 3 A-clo] ARss BE(100)e AA Aole] BAE F

HEZ(100) = F419) vld-o] APdshs 5

=4
THE 4 vk, w44 gAE 4Y ovid L BiES Edshetn v=9)2(100)

z7] "HolE = olnx|s} H@AE ot}

YrE Qe B2 vz 7R 243 E28E B deth

7%@ = :r”ﬂr B2e A P Z (scene graph) S o] &3] atol UEhtE AAEY BAZS BN V)
(Xu, P. et al., 2020, A survey of scene graph: Generation and application, IEEE Trans. Neural
Netw. Learn. Syst.). FW 2= 9G4 W A (objects)9t FA(attributes) % AAE He] #A
(relationships)o] 3t ARE zZr= g xo|t),

AW el A FE b5 e <Fol-wA-EAol> Felel B FEe Izbe] A7 Ao} ojal AAS faba
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Ei
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AW EEe olnAs 42 AR Adsts suow B89 4 A,
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= 33 o] A YAE Y EIe w4 Ay 22 et (OS], [SEPI9 ge 5
giE AAze] FrbEel THE 5 Ao,

HIEAA(100) A AHGsh= £ gl disiA e FE3.

oA 97 Ede 4 ovAo] A4 PAE Adstel FHH AAE o] §at.
2 AR A4 A2 e Jnstel $UE AN Qugstel Rz 5dE 5 Ak,

WAy gAE Ad AN ot ovA Y E
Aol @ 4 a3
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O_u
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2L o)y A deEbdt. £ 4B)E oMAE AYste EHES HAFSY. 'gE'E 'AE B
= me A ek @ B 4gel A
ATAE B dloJEle} Egol AMEEA LA|F Hle FFE Hole 4 dlolH AME(visual genome,
Krishna, R. et al., 2016, Visual genome: Connecting language and vision using crowd sourced dense

image annotations. arXiv preprint arXiv:1602.07332. F3)E o] &3l A|Z}A /A4 PFHS =319},
=, 94 4 A AR #AE JEhle dE2 AR dolH MEE o]&ste FEE 4 QUrt.
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b= RE AAe] AE EAE(center poin)E D& & AT, F, olmAelx FA® AAA K AGA, K A9

AE EIES A F Abole] o) AR PUL Tam Aol 0 - 19 A7) e A PR <R F
A 5 Aok Ae AW RS Ate] A2 ARE Ak, A sbke A6l Sgate ghel 19 szt
A 24" S ol R StelddeulE 68 FeFE A AW B B dalFe Ao ke ol 9145
£ AAEA dF M-S Pl £ k(S 3 #2)
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27 2 K0S AA o .k, 2 AAY G w29 HE by g D 2 AAAY Y ¢ E DS T AU
Ao A AL dAT AVE b A7 AEEA dE v, dojH ZadA g4 S2E FAE S g, AT Ak
1600719 7ZFEle] S 7o 2 B4 A HIEE 3 1600 X 1600 279 FHS o] 833},
2d AN e g JHezHE IS AA JtHaElE T8 K X K F8 dEd Vo & SwEs FESH

(230).
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., W, [SEP]}

t}H(310).
T}H(320).

1

k)
i

o
k)

pal

[SEP]<} %

873

st wA TES A4

=1]
=

[CLS]

¢ mHe) Ba 34 (300)9] eolet,

[e)

~qlef AbAl

.]
=

il

Z7leo] & 637 o] HE BAE ANAA S = {[CLS],w,..
o

Y FAe o9 vo] ERow =25

A A8

[0081]

aig

el

, 28 a wpx

=
-

AT

}

3
r

[0083]
[0084]
[0085]
[0087]
[0088]

o

22|

_10_

[0089]



[0091]

[0093]

[0095]

[0096]

[0097]

[0099]

[0101]

[0102]

[0103]

[0104]

ZIHSd 10-2023-0120219

+54] 4
Lyr = —Eun "DIOQP((HT\_;»“)
wg, % e muelE Alele BE Fd 9% PHom AFY £A(triplet loss) S SR, A ofv]A-
gsE g duEe] ZAR SAE 855 ol 8wtk WA b oueld Wgew EgE A4 A AA v, A
oo WE t 4<% maketel oulF wHo]l Hx = owt 4 (u,t)S A A% A (u.t)F FAE A
T vlugit, ou A fFAIETE & AS A, W A4S 9A 29§ RS E4%%5E A &4
& ST Lyoleh Aelaiin, ofd ek 5ol ol wAY 4 Aok,
#2445

1 B
Ltri = :Z max[a +8 (uI L ) —5 (u‘ t’l)}

=1

ofuf B wix Abol=E SuEaL s(.,.) & A FAEE oJugth, o mhlom ATAE 0.22 AP

)
> o
fr
>,
L
&
o
tilo
Ho
ot
2l
i
b
i3
%
&
rlr
=
[
o
i
ru
b
i1
)
[
i)
=}
o)
b
i1
tlo
BN
[
Lot
ol
rlr
po)
tlo
1
)
(o
fr

APA8EES 913k dlolE Ao g (000, Flicker30k B VQA 2.09] o|n|x|-€l~E # 3 691,045 7= o
AA AE7)1ZE Detectron2E o] &stirt. AA & A Hdl HAE AAE 36N= A3

F7Hg =2 5709 s Adselth. AR gh5s 98] A8 E Edsxvo] HE 3|
7k 3| #lolo] Alol=% 768F Z7IstEUvE. @A FA7E BERTSF TS fE dwld =7
Bk, HAsE #lal Adams ARESHATE.

9] 15%E <oz [MASK] Edocw WAy Y 2HS 53, EdaEY FFRE o83 EF
=

=
e S8 e ANES TES ggth W g Z2AsE 98 ofdd vaas Fa % 2 oF
o gL ALgEH Lkt %%xm% [MASK] B3 Z7heh o5& vk Aae Ea ol ojzith. [STP] &
of e wAx 23e Agstar

Aol W AAS 52 AAslar, C0Co olvA A wlelE Aol wie] AdE molv. AFelA W A

_11_



[0105]

[0107]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

SIHS3S 10-2023-0120219

(beam search)Z 52 AAaA L, COCO ojul#] A dolg AER AZFsATt. st&5S s 20 A= &
2 AERY EAZGE o] &e3laL, olF 15 ol & F<F SCSTellA 2 o] CIDER A5 S8l HA st
mae] A WS 96 A SHE Bae 9 AAYel disl del Byt de v 4 939
BUTD(Anderson, P. et al., 2018, Bottom—up and top—down attention for image captioning and visual
question answering. In Proceedings of the IEEE conference on computer vision and pattern recognition)
2 VLP(Zhou, L. et al., 2020, Unified vision-language pre-training for image captioning and vqa. In
Proceedings of the AAAI Conference on Artificial Intelligence, Vol. 34, No. 07, pp. 13041-13049)¢} H]
wFPek, ofef F 12 AT Ak dEkdiy. 9rF Ax2 S dylM &-8¥ 9 BLEU, METEOR, CIDEr %
SPICEE AM&-3}SIth RE-VLP7F = 704 Awdk nld-<lo] Abxsksy melg ow|dtt}. BUTDOl #®]s] RE-VLP7}
METEOR, CIDEr, SPICE B7FA el dis Aso] z+z: 1.29, 5.7, 1.4%F A=At Tak, A 7]6ke] Apd
g5 &gk VLPell Hls| RE-VLP7} METER, SPCIEe thaf Z+2t 1.5, 0.4%kF9] A% & glstalrt.

Z 1
BLEU METEOR CIDEr SPICE

BUTD 36.2 27.0 113.5 20.3

VLP 36.5 28.4 117.7 21.3

RE-VLP 35.13 28.29 119.2 2.17
= 8e md-do] AehE BUe TR =9 A4 X (400)e] tF dlolch, mel 44 X (4000
4oz e Gde TAE & A AAm, 29 44 4000E posk 06 B 44, d=gel A
B, deld Azl A& W4 el FuE b & 9

a9 A AR (400)= AR (410), @22l (420), A2 (430), AE|H o]~ 2] (440) L FAIHZ] (450)

I~

A4 (410)E 85 dlolElE Age 5 9},

Xi%}%i](zno)—b Aol A R 92 A4 5 vk A ALe A&d vhel ol st dlo|
WA e wolE AEE olgale] Ade] FUAE BRE Acel et 94 A7)0 AU TEHD 5 9

AGZA (4100 vH-do] ApASy REe A4 5 Qrt, 0A-ddo] AHsty RAE fFe] Edaye &
s52 7449 § 9o
WEE) (4200 B Y AR (40007 wd-dde] APdEts wale TEe: wgeld A4 dolE 2 An
Zo A#sr & 9},
2= 22 (440) &

o)

et LEﬂﬂ o]

SAFA(450)= Al e A UENAE 8 AT ARE FAlska dFehe e e, SAAA
dold, ZadAd 4 53 FAT 5 vk, B SR U50)= Ssd v

Aol A FE
QTE S0l 2 B (440) 2 BAGH (4500 AHEA E ThE Beld AAZRE AW dolHE Fuwi
gelmz, XA Y. Aed HolHE JHEwE v)d dshE Al

o
2 A (440) B SR (450)= AH AL &

:‘,:
AR (430)= AZEA 410) AF]E wd-dof Apdehs REE S dolHE oldste Eis 75T
T St
il

AR (430)= 7] dlolE o] FAdellA AA AEF TEIOHS olgste] AAE HAEFT 5 Uvh. AHEA



[0120]

[0121]

[0122]

[0123]

[0124]

[0126]

[0127]

[0128]

[0129]

SIS 10-2023-0120219

(430) = <
V|Eo R
A FHE|

2 RE ©

(e3:#)
oz

o A, AA D, AA 2U92E FE2L F U AEAU30)= A4A 9
o AgE 7oz A9 ¥ Re AEIH. AEA

WA FHE o] gsto] i FHYA Vap I SwE FETT. AEA(430)
A Fds AAIT. ANEA(430)= AFAE NS Tl AA 3 A SAVE 2 AA)
Adeid AA Sl FdE AAd g vd 5 waE

2
>t
o

-
9

12
)

2]

S
o
iy

o
2
i

ME oo Rl

ol
2
)
=

T“A—H

AR (430)= v A EARI EAd t)3 HE HAE APDAZ dugsle] v d-olo] AlAEs o] Q3
colm HH-dle] AbdEhE Rde =

ot o

4 A 4000 Bae) St dlolelo] tiste] w-clo] ARASE RUS Sgste AL WAt v
4 _

ofF mu A FAU00)E ovA AN & 5 fELAAE AT Hel FYe FAste] 5 ofEe

weh, s viel 22 vld-Qdol AR WS AFHAA AdE ¢ v Adrted dugEs et
E ZRad(EEs ofZgAeld)er FHE £ k. A TR AAF e vgAF #5 s A
(non-transitory computer readable medium)ol| AZ=o] A|&2 4 Urt.

QA BE b oA AAsE, A, R S el g &3k B HelEE 4Gt WAzt ok

st Aoz dolgE A4st, 7|7]e 93] = (reading)o] 7t wWiAIE usitt. FAHo=Z=, 4
g gt ofZ YA e Z2IaEL (D, D, 3= taa, EFHe] txd, USB, #WE7H=, ROM
(read-only memory), PROM (programmable read only memory), EPROM(Erasable PROM, EPROM) Xt
EEPROM(Electrically EPROM) = ZHiA] wlEe] S3 22 wdAH #5 7k vjAlo] Ao Agd + 39l
=

UAY A5 Jbs wiAlE 2HE @(Static RAM, SRAM), TholW®] = (Dynamic RAM, DRAM), I 2uv~ t]3l
(Synchronous DRAM, SDRAM), 284 SDRAM(Double Data Rate SDRAM, DDR SDRAM), <733 SDRAM(Enhanced SDRAM
, ESDRAM), 5713} DRAM(Synclink DRAM, SLDRAM) 2 2% =it~ s (Direct Rambus RAM, DRRAM) #} & T} %
RAMS oJm]&he}.

=)

rot

oA R R WA PrE mRe A% Jled THE 1EH AP 9vE 9] tdehian 9l
= Qo] Baekn, Q%@ /%0 BAA D mhe] TFE /%A Agel We WA FAAT ol w3
T oo WY dsh FAR AAAE BF A& /w0 Aeusd TP Aol sty & Zold.

_13_



ZIHSd 10-2023-0120219

k1
N2

1
(g
~

seq2seq ( bidirectional
objective objective

unified encoder-decoder

)

T 1

Multi-layers of Transformer blocks

Cows on the high mountain pasture.

_14_



10-2023-0120219

£

=

Surpuesiapun
12497 431H

Surpueysiopun
N [9AS] M0

'suSIS pue sasnoy 2Ie 21y} ‘WA puUIyaq pue
A\OUS 7]} U0 SUTpUL)S 218 SIATYS J2IY) SYL "MOUS 27} U0
Sunys are so[3303 pue sjewray Sulream ajdoad sarg

purgaq

SuLrea;

_15_



ZIHSd 10-2023-0120219

k1
N2
(VA

oA
EZ 24

0=
o
o

g
U=y

-

?
&% N N N O O O I

HES .
1|(T 0—(';4)3 Multi-layers of Transformer blocks

AH|

s A\ - {[cls] A ,man, with, {man, rid, ski[sep]
Q12 [|o| E ? = 2 helmet, is, skiing, on, the, ~man, with, helmet[sep]}
i - —#= | show[sep] }
T
M EEEETEETD

T g o} p————— U
x7| HolH 2 ¥ 3 A man with helmet is skiing

: . on the show
Prior knowledge

_16_



ZIHSd 10-2023-0120219

A young boy surfing in low waves.

A young boy is standing on a surfboard and riding a wave.
A surfer rides his surfboard on some very small waves.

A young boy is standing on a surfboard in the water.

A young boy is standing on a surfboard in the ocean.

(B)
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