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g Al A

FHe

A7E1

Ht] @ A (captioning) 3hes el lojA],
Aol afrte] ZRAAME EFataL,

g7 Aok shte] ZRAAM=,

Ao ¥x 2 ElHY ofelld(temporal attention)S 7%= A7) Bl ojdl A (temporal attention)o] o]
ER AL vy A9 7teA TS AAsh,

7] B Y o] 'l (temporal attention)o] Ho]ER A &H nt)e A 715 3 2 A2 9 Fd UEYA
(Deep Neural Networks)e] o] 3|& 2H ] E(hidden state)’} 83 IAHE 7|22 FoE A= v
N 3 (captioning) Sh5 A,

AT 2

Al 9 548 UEY T (Deep Neural Networks)ES o]g3ste] A7) H|t|L IHE ¢lmyste] A1 o3 (output)S

471 AL ok (output) ol wE] AAE TS A8kl WY o€l (temporal attention)& skl

7] vl At 47] ¥ ojwld(temporal attention)g AFrele] 7] WA WA (temporal
attention)o] lo]EZ & v e YA 7152 &S AAsE By e A9 (captioning) <5 A
7% 3

A2l oA,

A7) Ao e TRANE,

7] A1 ok (output) & YHOR dhi= Stgo]l guEl Al E AYEE #o]o] (Fully Connected Layer)sh
WS AL stebviEel Helw shiel stehvle @ Ags] sla AL Ee AdES delol(Fully
Connected Layer)& 3hFA17]= Mt 2 A (captioning) BHF A,

T4

A1l glolA,

A7) Aol shte] T AME,

A7) |y oleld(temporal attention)o] olER HEH wH|tQ uxe] 7}Ex 3 2 A7) A2 9
E9 3 (Deep Neural Networks)®] oA 3= 2H o] E (hidden state)7} =23 o] vz 44" 34
ato] o]eld (attention)S AAd 8L,

7] "™ ojelA(temporal attention)o] $¢lolEZR H&® uwge A JhEA gy A7) ofdl
(attention)& ZA¥sle] $J= olwlv]= 34 (word attended features)E AJA3}FaL,
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sl
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A7) A2 9 Fd UEYT(Deep Neural Networks)ES o]&3dte] A7) Y= ojdity= 3 A (word attended
features) @ A7 A2 9 ¥4 JEL A (Deep Neural Networks)e] o] 3]E ~Ho]E(hidden state)’} =¥
g IHE tZYst A2 oFE(output)S AL,

471 A2 ob3(output) S 71E= v AAE dojglelA tols A€t WY MY (captioning) ShF
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A4l gloiA,
371 Aol shute] ZaAME,

A7) By o] el A (temporal attention)o] ¢lo]ERE HEH vltQ HA9 7152 3 2 A A2 | FE U
E QA (Deep Neural Networks)e] o] 3] 2E|o|E(hidden state)’} £33 ¥ %Z Z3(concatenate)d}aL,

o

}7] A% (concatenate)dt A7) 1 o] el M (temporal attention)o] HolEZ Z&d uvtlQ Ao 7}FX
P AT A2 J wd UEY A (Deep Neural Networks)e] o] 3]E 2E|o]E(hidden state)”’} &3k I3
dHor ste o] dud A2 F8 AYEE= folo(Fully Connected Layer)®t "3 ¥ A2 shein]E <]
Aol& spute] sdefulg g AAsty] fld A2 F AdEE #@o]o](Fully Connected Layer) & THAI7]E=

H Y] 782 (captioning) &5 FA.
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782 (captioning) 3H& A,
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vt 1 % €y o]eld(temporal attention)= 7]%=E A7] €13 d ojdl M (temporal attention)o] o]
EZ AL vYe A9 kA §S AdstE 52 42

7] '3Y ol M (temporal attention)o] ¢o|ER gy Ht|e I 715 3 2 A2 f 74 vE HEL
(Deep Neural Networks)?] o] 3]& ~Ho|E(hidden state)?’} 83 YA Z 7|22 Wo]E WA= &

S ¥gsle= vy e MY (captioning) Shsy W .

A7 8
A7 ol A,
47) 9312 o R (temporal attention)e] AOIER AgH Hrle Aol AFH G2 YHE FaL,

Al 9 w4 WEYA(Deep Neural Networks)E o]&3sle] A7) vt e IHE Q3 ste] A1 oFF(output) <
A= 2

71 A1 o}-3E (output)ell vl AAE 45 A 83te] ¥ d oJdld(temporal attention)= AA3I= &%
=i}

A7 vt e g et A7) el Y o]l (temporal attention)S ZAgsle] A7) ElH Y o] el A (temporal
attention)e] flo|EZ H&H v A 7M5A F& At 54
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S 9 ¥£3stE vy MM (captioning) H5 WL
7% 10

A7l A,

7] dolg A A,

7] 'Y o]el M (temporal attention)o] ¢lo]ER ZH&H vy v 715 g 2 A7) A2 9 w4
E QT (Deep Neural Networks)®] o]d 3|& ~Ho]E(hidden state)”7} &3 uxjo) njg] AAH I
3to] o]el A (attention) S A= 3

7] ®9d o'l M (temporal attention)o] $IJEZ HEH HYQ A shEA F A7) ofdAd
(attention)S ZAgste] Y= of”It= I A (word attended features)E& Adst= &%

A71 A2 d wd JdEYT(Deep Neural Networks)E o]&3ste] 7] Y= ofdity= 3] X (word attended

features) @ A7) A2 ° Fd JEL AT (Deep Neural Networks)®] ¢ 3]E ~Ho]E(hidden state)’} =¥
g IAHE Y3ZYste] A2 oFE(output) S AAESE T4 2

7] A2 ob-F(output) S 71EE W] AAE do]HoA dolZ Hess H3
S Z3at= HY e MY (captioning) 5 W

AT 11

A10F el glolA,

247] @se olelM (temporal attention)o] HolER 2&® Htle A 7kEA & D A7 A2 ¥ Fd v
E9]2(Deep Neural Networks)¢] ©]#l 3£ 2Hlo|E(hidden state)7} E& Ao v HA4Q P52
sto] o "l M (attention)S A3 52,

7] ®l9Y o€l A (temporal attention)o] SJo]ERZ vt e FAe 7bEx g 2 A A2 9 FE
E9 I (Deep Neural Networks)e ol 3| 2~ ]E den state)7} £33 IJHE Z3(concatenate)d=
2 4

A+71 Ast(concatenate)dt A7) By o€l A (temporal attention)o] Ho]EE AHg&H vH|tje u Ao 7lEX

a2 A7 A2 o Y LﬂE%EL(Deep Neural Networks)®] o] 3] ZH¢]E(hidden state)”} &3 34
2 gyor sy dHo] 4EH A2 g ANEE #olo] (Fully Connected Layer)$t WA == A2 stein]el 9
Holx st setvlE kS AAS 7] Y8 A2 Z7 ANE = #Folo](Fully Connected Layer)E &5A 7]+

A
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S o £¥sh= vg L A (captioning) &5 W
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< ¢ ¥&sh= YL A (captioning) St5 W
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Ht] 2 M (captioning) el AolA],
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A7) Hojm she] TRAAE,

vt e uH 2 ®H3 Y ofdlM (temporal attention)S 7|ZZ 7] B3 Y o€l (temporal attention)©] $Jo]
ER A& vy A9 7teA TS AAdsh,
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A7) ®1 2 o]el A (temporal attention)o] $lo|EE ZHL¥ nte we 7}5x & 2 A2 ¥ 74 YEYT
(Deep Neural Networks)e] o] 3]E Z®E|o]E(hidden state)”} &3 HAHE 7122 @S AA3= HUL
7849 (captioning) &= .

AT 14

A 137l Qlo1A,

7] Aok shte] ERAAE,

Al @ 748 UES A (Deep Neural Networks)E ©]-83slo] 7] HlHL IAHE A3Y3F] A1 o (output )=

A shaL,

371 AL eF%FE (output)l v MAH F5E 2 83te] WY WM (temporal attention)& YA,

A7] vt e At Av] dHHY o]l (temporal attention)S Agsle] Av] ElH Y o] el A (temporal
attention)o] ¢lo]EZ &9 vty Ao 715x &8 AAeE vl MM (captioning) A .

A7 156

A3 dolA],

A7) Holm Fte] TzAMHE

7] WY o'l M (temporal attention)o] fo|ER H&® vt ] 71Ex & 2 A7 A2 f Fd U
€95 (Deep Neural Networks)] oA 3= ~¥|o]E(hidden state)’} 23 o] vz AAHH 4=
3lo] o€l A (attention)& AA3laL,

A7) ®lsE ojdlA(temporal attention)o] $lolEZ H&¥ nge I A g3 Ar] odA
(attention)S ZA3tsle] $= oJ®]= I X (word attended features)E A3,

A7 A2 9 7E UEYTDeep Neural Networks)E o]&3sle] A7) 9= oJditj= 3] X (word attended
features) @ A7) A2 9 Fd UEYZ(Deep Neural Networks)e] o] 3|E ~H|o]E(hidden state)’} &9
g JHE tzYste] A2 o}-F(output)S AL,

A7) A2 ob-F(output)S 71ZZ vlg A48 dolHoA wolE Aelsts vg e A (captioning) X .
A3 16

Hit] e ¥x 2 w9y ol M (temporal attention)S 7|Z 2 A7) E1¥ Y ol (temporal attention)o] o]
ER AL vy A9 7teA FS AdsE 54 2
37] B9 o'l M (temporal attention)o] #o]ER AEH vt IH9] 74 & 2 A2 9 w4 MEH=A

(Deep Neural Networks)e] o] 3|&= ZHo]E(hidden state)’} 33 I HZ 7|22 do]E A= 57
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Hl

z &15l= HlY @ A (captioning) WH.
A7 17
A 168kl oA,

A7) | E o] el M (temporal attention)o] ¢lo]EZ ALH H|t)e A9 715x L A= 5%

rlo

Al @ 74 UES A (Deep Neural Networks)E ©]-&3sle] 7] vt AHE A3YsF] Al oF-F(output )=
A8 532

71 Al oFE(output)ell Hl2] HAHH 45 A&l HH Y ofeld(temporal attention)S A= &2
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=

A7 Hte 9xe A ®lEd o]eld(temporal attention)S ZAdsle] Abr] w9 o]El M (temporal
attention)o] SJo]ER AL v IAAY 7154 & A= T4

S ¥ g3sh= vy e A (captioning) WH.
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A3 18
A 168l oA,

7] W& AHE BHe
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7] |58 o€l M (temporal attention)©] $o]ERZ HEL£H HYe A 1A 3 2 A7 A2 | 74 d
E 93 (Deep Neural Networks)®] o] 3| ~AE|o]E(hidden state)7} =83 Ao njg] AAd 4= 2§
3to] oJEl M (attention)S AAsE T3}

7] '3y oJel A (temporal attention)o] $lo]EZ HEH Hye Ao JFA gt Ar] ofulA
(attention)S ZAgsle] = ojelt)= 3] (word attended features)E AAdIE=E &%

71 A2 d wd JdEYT(Deep Neural Networks)E o]&3ste] 7] Y= ofdity= A (word attended
features) @ A7 A2 9 Fd JEL I (Deep Neural Networks)®] o] 3]E ~Ho]E(hidden state)’} =¥
g IAHE t3ZYste] A2 oFE(output) S AAESE 54 2

g7 A2 ok (output)s 7122 v AAE ool dolE desh= w2t

O

S ¥§3= vy L A (captioning) WY .
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H #d(deep learning)> ofe] HAF wWEv|Wel 23}E F3 %% T FARE AR 7
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B9 A (Video Captioning)ol® Aol Fo1d uwl MES A7 F4e Y&ol teir £4& Asoz A
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s EdstE = A

2 odgo] AAlde w2, vt -9 '™ oWl d(temporal attention)S ZA¥sle HHH ofdA
(temporal attention)o] ¢o|EZ AHgH vt I AHY 7154 S AT 4 U&= vy AMY g5 A,
vl e MY &5 W Bgde MY Ax 2 vge ANy MhES A £ 9

e
Tk, 2 dge] tE Ao wEw, 'y ofvl M (temporal attention)o] °]°]E ZeE HHe ¥
7FsA 3 4 ol 3lE 2HolE (hidden state)7} % ?1 AAE 722 go]2 A £ Jd= vre Ay
g5 A, AlYe Y EE W, HYe MY A 9o HY e Y s Zﬂ%% T At
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E
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o 74EA o ojWAS Aol A= olUYE WAE AT Ut wHe AN S FA, vde A
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B oatwo] A oo] 2w HY e A (captioning) 85 Aol JojA, Holx sl ZRAMZ ¥
stal, 7] Aol el T2 A=, HYe I 2 Y ofdld(temporal attention)S 7|Z2 7] ®l
g o]el X (temporal attention)o] ¢lo]ER ZLH vH|tQ ¥ 71=x &S ABAst, A7) @9y ojdA
(temporal attention)o] $Io]EZ AL¥ nge 3HY 71=x 3 2D A2 9 Fd UELI(Deep Neural

Networks) 9] o] 3|& ~Ho]E(hidden state)’} 83 I AHE 7|22 do|E YA},

% sl T AME, Al @ wd UEYA(Deep Neural Networks)ES o]83dle] 7] H|H L
3t A1 o} F (output)S AAsII, A7) A1 o}2F(output)ol] vlE] AAH F4+= g5l
temporal attention)g AAStI, A7) v It A7) "l d ofeld(temporal attentio
A7) B3 Y o€l A (temporal attention)o] Hlo]ER Z&d H|te ¥Ho 7lE5x &8 AT

O D)
u e -

4 B oz ® o
o

1

8

2l

7]

=

= e Z2AAME, A7) All ofE(output) S YHOZ = o] g8
Ily Connected Layer)¢} wiH == A1 dghvee] Hojx shte] signgE s
= go]o] (Fully Connected Layer)E 85412 4 o).

o r_Hl

i 2
Qb e

do N
o

=

FORE T

=

, A7 Holx st ZaAME, 7] B9y ofdl M (temporal attention)o] HOlER AHE¥ H|T]Q I
152 & L A7 A2 J wd WEY T (Deep Neural Networks)e] o] 3|E ZE|o]E(hidden state)”}
15t 9xo] wng AAY F+-Z HLsto] o]dlMd(attention)S MASI, A7) @™ o €lA (temporal
attention)o] ¢lolEZ ZH&¥ nite A 7}5A gy} A7) ofeld(attention)S At Y= ody=
3] & (word attended features)E AL, A7 A2 9 F4 WEYAZ(Deep Neural Networks)ES o]&3to] A
7] = of®It= 3 A (word attended features) B 7] A2 § 74 UIES A (Deep Neural Networks)e] o]
3|5 ~E|o]E(hidden state)’} 28 IAE tjmdsle] A2 o}2FE(output)S WAL, 7] A2 ofE
(output)& 71Z= vl A" dojgor] dol& g 5 9},

e 2 R
Lo o

I

T3, 7] Aol shupe] ZmAME, 7] @3 E o'l (temporal attention)o] #o]E® A E¥ H|T]e I

o 7FEA g W@ A7) A2 J FY UEYA(Deep Neural Networks)e] o] 3]E ~H|o]E(hidden state)”}

=93 9 x= Z¥(concatenate)dtil, A7) A%(concatenate)dt A7) ©l¥H o€l (temporal attention)®]

QJ]O]EE g8 BYe 9xYy A ¢ L A7) A2 J 5 UEY T (Deep Neural Networks)e] o] &
o

2H|o]E(hidden state)’} ZH3 IHE gJygoz = Lo dud A2 =7 AUEE #Holo (Fully
Connected Layer)®} vl == A2 dgvele] Hojx st sighng k& A3t $8) A2 E8 AYE =
#lo]o] (Fully Connected Layer)E 3t5A1Z 4= ).

&, 47 Aolw shtel ZaAME, 47 wol¥n MAHES g7 A2 obF (output) ] HAE W]
| 9@ A3 stehEE 24T 5 ek,

o] o2 Aol mad, vt 93 9@ gsY o'l d(temporal attention)S 7|22 47| 13 Y of
d14 (temporal attention)o] 9No]ER &% H|Y|Q Ao 7l5x & A= 52 2 7] 29 Y ofulA
(temporal attention)o] fe]E= A&H Hlte A 7tox & 2 A2 | 5748 UELA(Deep Neural
Networks)2] o] 3]& ~Ho|E(hidden state)7} £33 IHE 7|22 @& YA 528 £33,

LR

T,

w3, 7] dHd odlM(temporal attention)o] $olER FHELH nge ALY 7E5A @S AAsE
T2, Al 9 7wd JUESAT(Deep Neural Networks)E o]&3lo] A7) vte 3HE Ad3Gs Al of2-%
(output)= A3 T2, 47 Al ofX(output)el v AAE & #&3to] AHE o] &M (temporal
attention)& AstE T2 2 A7) vbe It 7] B3 ofuld(temporal attention)S ZAjste] A7)

H3d ol d(temporal attention)o] I°]ER H&H nite I A9 7lex & Adsle 54 X &
ATt
Tk, 7] Al oFE(output)oll ] AAHE F-E 483t BAHY ofuld(temporal attention)S A=

2o A7) Al oF-FE(output) S YHO R FFE= Thgo] d8H Al 7 AYEI= #Fo]o](Fully Connected

dH o
Layer)s} wl4wE Al setulele] Holw shpe] shehule @& ARsy] 96 Al Fel AYEE gojo]

(Fully Connected Layer)& g5AI71E 528 ¢ X383 F Qdr}.

[¢]

T3 A7) dolE A 5232 A] |y E ojdld(temporal attention)o] HO]ER AHEFH H|YQ 11X
o 7R ¥ 2 A A2 Y ‘ITEQ YIE YA (Deep Neural Networks)e] o] 3d|& 2E|o]E(hidden state)”’} &
23t xo] v AAH S A 83to] ofdlMd(attention)S WA= T2, A By Y o€l A (temporal
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attention)o] fo|ERE &% H|te A9 7l5x FH 7] o€l (attention) s AFsI] = ofHiri=
¥4 (word attended features)Z A= w2, A7 A2 @ w4 WEYA(Deep Neural Networks)ES o] &3}
o 7] 9= odit= 9 A (word attended features) ® A7) A2 ©§ w4 UE$ A (Deep Neural Networks)<2]
o]d 8] ZHo]E(hidden state)7} &3 HHE tZHd A2 ofE(output)S A= 54 D A7
A2 o} (output) S 7|2 W AR do]FelA dolg Y= $45 £ k.

gk, A7) 99 Y oldl M (temporal attention)o] fIo]ER A& HY|Q A 7tex F D A7 A2 H
g Y E T (Deep Neural Networks)e] o] 3|& ~H|o]E(hidden state)”} &3 vxo] njg] AAHd ==
A gste] odlld(attention)& A3 522, A7) 5 d o]l (temporal attention)o] ¢o]EE 2-8%
vt e Ao 7lex] & 2 A7) A2 § wE UEYT(Deep Neural Networks)e] o]# 3| 2:H|o]E (hidden
state)7} =93 A E ZH3(concatenate)dt= 2 2 A7l AF(concatenate)dt 7] ®WHA of©lAM
(temporal attention)o] $le|EZ HgH H|t]Q 3|9 7lFX & A7 A2 | 74 YEYA(Deep Neural
Networks)®] o] 3% ~Ho|E(hidden state)7} =g IAHE YHOo=E 3= ghgo] ¢dud A2 2 AvH
= go]o](Fully Connected Layer)$} i == A2 stepuelo] Aojx slvbe] dhatu|y k& dA3st7] $1:) A2
Zz] AYEI= # oo (Fully Connected Layer)E 5A171= 5235 o £ 4= ).

pue!

boom

fin)

S, A7) A2 obFE (output) S 122 vE HAE BoldolA] wolE Aesh: AL, 47] woldat vy
HES 7] A2 obEoutpu) e FLL WA AT A3 e Agsts B4 o LI
2k,

yol g7

2 ool JAAde wEH, vt I Het ®lu Y of'lH (temporal attention)s ZAFdte] ®H Y ofwlA
(temporal attention)e] ¢lo]E® ALH vHte AY 7152 &S AT F d= 2371 9

w3, 'Y ojeld(temporal attention)o] Ho]ER ZH&d |t A 7153 & 2 o)A e 2HOE
(hidden state)”} 2383 FHZS 7|22 dol= AAE 2= 9= F37} 9

wak, ey o]ell M (temporal attention)o] fo|ERE H&¥ vT)Q ¥xY 715x 3 o]uldS Addsle] ¢
= oude JAE AT + de 2t Ao

Eye] zhdet 4

=18 A o] wE WY e WA (captioning) S5 A 9] TAS YEhlE Ewolt).

% 2% dAA o] wE vt e MY (captioning) S BHEE UEhlE Z2$ AECU.

T 32 dAA el wE HH e MM (captioning) &A1 TAS UEhE =doltt.

T 4= A Ao 2 vt e XY (captioning) WHE YEl= F2§ AEo|t},

= 5% daAdel g Wt MY (captioning) FX ol EFE vt HA Azl A tmre] FAS
el =dolth

o Hi

q
-
o

gy A7) g FAH g

WA A Ee] Qi ¥ wwe] Aldel we Aa Sl Yad 548 FxA EE )54 AYEe o
A g oage) el me A4 d5e Ausr] sl B dagE oA, W gl el e A
dEe B JUsz A 5 dom B gadel AYa A4 a5 @454 et

w ool Adel mE A4 d5e T WASS 8 5 A oe A gHES a5 genm A
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[0031]

ghof wlY]

S

e o)

Q.

¢

2 ord vES
°]

=

=

i

kel
pd

YIE Y = (Deep Neural

b1 9l

S

& ofuth,

Al

)
F=

N
e

k=

gH =

i

kel
pd

o) -
=] (100)
DiEeR=

X
[e)

a

St
=+
=1

H] T 2.(101)

L
L

atAl 4l

350

™ vl
<+

2

1]t . (101) el A ]t
A7 J e WEY A (Deep Neural Networks)

Ao}, HTL(101) 7} o]l
3D CNN)%

o] Ael ®E(140)

o

78243 (captioning) SH&

L
R5(110)
Networks,

)

WA = (130),
& oy,

Neural
_]

7

M43 (captioning) <5
N

o},

Aol mel W e WA

A (Deep Neural Networks)

A
o

ol
e 1o
2

==

T
i

w14
AR Y3 (130),
?_

S|

A
i
—

El

3]

Aleflell we} mY

2 9131(120),
Aol uwle} vt A (captioning) < 4= (100)

o2
Al
=

]
]

R

[}
[e]

o
A7 73D Convolutional

HT S 914 A5 (120),

Network) 7} o]l
2.(101)e A ¥l

H| T $.(101)

[0032]
[0033]
[0034]
[0035]
[0036]
[0037]
[0038]
[0039]
[0040]

[
&

of w

O

A

ol

Hr
wr

"

(110) 0]

Aol w2t g e 3 A Q1A (120)= HlH e A

]

[e]

[0041]



[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]
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ddA o] whel HTl e A Jd3me(120)0= Al § 7d UEA(Deep Neural Networks)E o] -§sfo] WHg2 o
Z(iterative) T2 (101)9] 77& Hehl= 7] HlHe A S 129 sto] vt (101) 9] 73t} v

A1 oFFE(output)S AT = k. oW, A7) A1 @ 7 WEYT(Deep Neural Networks)E Fetr] w
22 (Long Short-Term Memory, LSTM)Y & ot A7) Al o w4 WEY A (Deep Neural Networks)”} o]el
4= AL ofyr}. EZ, 7] Al ob2FE(output)S H|TIL(101)9] BE FxlolA AP ofxEd F
o, A7) Al ob-F(output)o] ol TAHEE AL ofyr},

A A dof wel BT FH Q= (120)E 3H7] [£84] 118 o]&ste] By o€l M (temporal attention,

AT yae + 9.

=
544 1

ar = o(Wr -or +br). apr € RM

o = [()1 ..... OopN.,

and, T v naves a4 Gigoiwen, WT bT = a1 24 Aage #o] o] (Fully
Connected Layer)¢] 8ol 93] 245 A1 stepmgSols, OT = A1 okE (output) ot}

A el wet vt e A Q1aH (120)= Al E2] AE= #o]o](Fully Connected Layer)<b w3 = =
e At semasVT 9 0T o 41 o supns ags 49 Aames g4 (Sigmoid)
O )5 qgsi0 9m9 olaaemoral attention, W7 ) 448 + 9.

QAN ee] wet wYe IA AmE (1200 7] [FHa 212 olgste] wte sHs w@mY ojuld
(temporal attention, “T )& Agstel @w Y olel M (temporal attention)o] AOJER H g8 e e

' Ad

Aea & (Lhe age 5 .

T

84 2

N,
i A— E ar, vt
i=1

ar,

o] 7] A, = 8y o]el A (temporal attention)©]il, l"lt’—‘:* H]T] @ ¥ xjo|t},

daAdol wat A CFZE(130)= 7] "B E ofdl M (temporal attention)o] HolER H8H Wt 3| X
9 7}%i 2 3 D A7 A2 Y Fd WEYA(Deep Neural Networks)e] o] 3% ~Ho]E(hidden state)’} &
Gk gxjo| v HAAE FFE HE3to] ARNHAS AT F k. oW, V] A2 § wd WESZ(Deep
Neural Networks)¥ k7] w22 (Long Short-Term Memory, LSTM)Y 4 gloi}, A7) A2 o 74 WEYA
(Deep Neural Networks)Z} ool d4¥&= AL ofyr},

ar.
Axee] weh AR DR (1300 8] (594 319 ol gete] olfld(attention,  UHE 4T F 9

.Lruz
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[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]
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84 3

ay,; = J(WU . [h}”,ﬁ}] N bU)
Wy € RP»x2Dv p; ¢ RPv
Wy, bu.

hY

Connected Layer)?] stgol o8] ZAEE= A2 v Eo]ar, J = A2 J 54 WEYA(Deep Neural

o714, O-—E Alaxol= g (Sigmoid)e]aL, A2 & AFdE= golo] (Fully

Networks)e] o] 3]E 2 o]E(hidden state)?} =3 I xjo|x, ‘I"—‘E gy o] el M (temporal

attention)o] fe|EZ A& HY A9 7}5A] o},

Ax A oo wat A tFEE(130)= A2 9 79 JUEYT(Deep Neural Networks)e] oH 3|E AEHoE
u

(hidden state)7} &33F 3] ( J )9} Bl Y o]el M (temporal attention)o] Yo]EE HLH HT S 39

O

S Al
7} @'("I" )2 A% (concatenate)d 4= QUT}.

A2 A deo] wal A YZH(130)+= A2 Zg ARE= #@o]o](Fully Connected Layer)$} miAH == = A2

gttu & ( U e bU)% 471 A% (concatenate) st 7] BHE o]dld(temporal attention)o] fo]E
2 489 vde gAHe ke 3 R A7) A2 § wd WENT(Deep Neural Networks)(dl|Z1d], 7] w5
2] (Long Short-Term Memory, LSTM))2] o] 3]E ZE|o]E(hidden state)’} 33t I} Agst Ao Al

ay.
o= 9o simoid)( O )8 4836 b (attention, U9)e wyE + Aeh,

Ao wal A T=ZE(130)= A7) A2 9 FY UEY A (Deep Neural Networks) (), 7] =g
hu
(Long Short-Term Memory, LSTM))2] o]#l 3]E ZH|o|E(hidden state)”} &3+ 3] ( '7)9] FE o'l
ar. )
(attention, J)& wkErow QA 5= iy},
A oo wep A T=E (130)= 7] W9 g o] 'l M (temporal attention)o] o]ER A&% H|T]Q 34
CL[]j

F 4 .
o 7EA ?}(‘I" )3 237] ol#l M (attention,

features)E A4 4 A},

)S AFstel 9= ofElti= 31X (word attended

A oo wep A TFE (130)= 7] W9 d o] 'l (temporal attention)o] fo]ER A-&% H|T]Q 34

Yy Qa .
7+ Al ?}(‘I" )3 7471 o€l (attention, Uj )& AFstr] fste] =7t 5 (dot product)S o] &%

gJovt, MA TtmE(130)7} A7) Bl Y o] el A (temporal attention)o] fo]ERE 8% vH|tje ¥A ¢ 7}

Lo

4

=31 sl QU; o aa as e A o
A g )¥ A7) oj el A (attention, VS Astelr] 98te] AlgslE WhHo] o]d WAL= AL o}

Y,

arr.
Qandel we AA md(30= 84 oldA(attention, Ud)e zma 4s @ o

Iy Qa .
(temporal attention)o] fo]EZ HL&H Ht]Q ¥ 2] 75X t}Q—('I—‘ )} A7) o El A (attention, UJ)%
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[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

ZIHS3d 10-2022-0084725

ZAgsle] = oj"it)= 9 A (word attended features)E Wz o= AT 4= g},

u u
O ;
QA Aeol whek WA TEE (130) B (484 412 ol8sto] A2 okeF(ouput, J 117 JTlyg
AR 5 ot
4 4

0541, hj 1 = LSTMy ([ay; @ z,u;], hy)

a . Yy
3714, UJ—E o'l Mol ar, £ =, ¥4 oJdl M (temporal attention)o] HOJEZ HE&H H|Y QL 3] X9
u
Uj,_ h;
7beA gelat, = YA = A wEola, = A2 | 74 UEYAT(Deep Neural Networks)2]
o] 3|& 2HolE(hidden state)’} &3 I A ojr}.

Ao wal A T=ZE(130)= A7) A2 9 FY UEYD A (Deep Neural Networks) (), k7] v =g
(Long Short-Term Memory, LSTM))E o] &3l A7) 9= oJdit)= A (word attended features) 2 A7) A2

hu
9 74 JUEYA(Deep Neural Networks)?] o] 3]E ~¥E|o]E(hidden state)7} &3k 3] ( ‘7)% =R
u

u
O :
skl A2 o} (output, J+1 «7+1)% WA 2 Q)

AN o] wet A YR (130)E A7) A2 9 74 UEY I (Deep Neural Networks) (A, Fet7] w2y
(Long Short-Term Memory, LSTM))E& o]&3le] 7] Y= oJ€lit]= 3] A (word attended features) % “37] A2
hu
9 74 JYESA(Deep Neural Networks)2] o] 3]E 2H|9]|E(hidden state)’} &83F A ( ‘7)% ozy
u u

O .
gl A2 obFouput, J T T o wugon wye 5 ag

Aa A oo wa} A tzH(130)E A7) 9= oditj= 3% (vord attended features)e F7+E A7) A2 9
74 UEHYT(Deep Neural Networks)(elAd), A7) #Weg](Long Short-Term Memory, LSTM))ZE o]-&3te] A
7] 1= oj"itj= ¥ A (word attended features) % 7] A2 © +& UES A (Deep Neural Networks)e] o]

u u u
h: O :
3]E 2~Ho]E(hidden state)”} &3 33 ( J )2 f3Yste] A2 oFF(output, J+1 ]+1)%

wREo R QY 5 ok,

o] A) gl = 3 223G A) =2 0] 1§ 2] 3} 3= u.]+]y_g PSS
= /\]oﬂoﬂ 2 US| qiﬁ(lSO)L 0}'7] [782] 5]& ]oo}'o% E}o‘] Hoﬂ EHJ' = = Zh( S A

@41 = Softmax(W, - 0, 4)

u
0 i1
= sl o) AREE A3 evgeln,  J Tt E A2 o}%F (output) ol

Wo

o714,

_12_



[0069]

[0070]

[0071]

[0072]
[0073]
[0074]
[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

ZIHSd 10-2022-0084725

0541
A2 oo we} o] M8 BE(140)2 A2 o} (output, Yol kg dojHe| e &

e wEAow AT

m°*'

i&
n

T

LA ol wet A HaZH (1830)= S-S Sl A7) dolfa A H =S F7] A2 o3 (output) o] AL
AEA7)7] A%k A3 s HE 2 - gl
u
Aol we} whe] B BE(140) A TS (130)7F A dhojgel tidk g gh( J+]52 7]

ek} A

= g d8E dojoA dojE HAed 5 Q.
A A dof we} dro] MEl BE(140)2> @M Mg =& F
A A ool whel who] e RE(140)2 AE

A ol whel &4 $H4=(150)= AH(ground truth)S 53 4= .

A oo whl &4 41500 7] B53 Ag(ground truth) & 7122 £ (loss)S AR 4= Q.

dAA ol mek £ F(150)% 871 (84 6]& ol &s8te] £ (loss) & AT = ot
T84 6
L = A1Lyar + )\QLp*rob ek )\SR(W)

Lvar

o714, : = v 2ALE A Aol = kel ARk Edelar,

v

4] 7
N!L
Luor = -3
T I ?1'; — TL
N. J J

=~d|

i .
714, J= axe ol Weelm,  J = AxE wol wee Hitelut.

A oo mE} &4 (1650) &= 7] ALk S-S 7122 v|Yg 2 WA (captioning) 85 A (100)0l
gt Holk 3luel EYAE dUolE & 4= .

A dof we} =4 $H4(150) = 93 (backpropagation) & ©]-83Fe] HIY] 2 M J (captioning) TsF G
(100)ll E3E Holw shte] YEYAES gHolE & 4= t}.

o2 Ao wet vt A (captioning) Ty X (100)& 7] AAke £48 7|22 "t AAMY
(captioning) &5 FX(100)0] EgH Holx 3lte] WESIE ¢ ﬂ olE & 4 9t}

o2 A o] wel Bt e WA d (captioning) <5 FR= A (backpropagation)E ©]-&3te] Ht] e FAAM
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[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]
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Y (captioning) &5 2 (100)el 23E Hok shte] WEYAE HUlolE & 5 Q).
g2 Al ool upe} o] AB BE(140)S ABE dolE 7|22 4(102)S At &3 4= Q).

2 AAldel wegt v e MY (captioning) &5 FA & ©@o] A8 EE(140)0] A8S doAE V22 +F
(102)& st =98 5 o,

T 28 #AZx3E, vy 7&”‘4‘6‘(captioning) st A27F vy e 9 A el o]el M (temporal attentio
(temporal attention)o] fJJo]EZ A&¥ HYQ A9 7l&A] & A4}

et

2

(o3
N
[
fru
ox
N
i)
i
e
i
rf:,

(200).

olwj, BT e F4Md(captioning) ¥F FX = T A HT L FJHE FE37] A d w4 WEHA(Deep
Neural Networks)E X3 4= o}, o] A7 J 7l UNEY A (Deep Neural Network):E 3D TAw A4
(3D Convolutional Neural Networks, 3D NN)° F ooy, A7 d 74 WEY I (Deep Neural Network)7} o]
o] A= AL ofYr},

w3k, vt]$e MY (captioning) % AXE= A7) H F4 UEYT(Deep Neural Networks)S o]-&3Fe] nvlt]
L0l HYe FJHE FET F vk, oluf, A7) ¥Ye A= FHEE FHEE AYe IJX I o,
47] BT e 9 A7) oo A EE AL ofyth. WEH, V] HHL FAHE= Y1019 9Y Aol wet &+
AF o2 FEE £ Jdoy, A7) AiY e 3-8 #A7} o]d] P E = A ofyT.

w3k, Ht)e MM (captioning) 5 FA & Zﬂl 9 74 JWEYAT(Deep Neural Networks)S o]-&3}o] ub
Ao (iterative) HIH L9 F7H& UEE % HE Q1Y st Yo F7ha wjAEHE= Al
o} (output)S A4S 4 o, oju, 7] Xﬂl Y 7d WEY A (Deep Neural Networks)s Het7] W&z
(Long Short-Term Memory, LSTM)¥ = oy, 47 A1 @ w4 UIES A (Deep Neural Networks)7} o]l &4
HE A ofyth. B, A7) Al obE(output)S HIT L8] BE FhelA AT ofEd F o, A
A1 o} (output)e] olel FHFE = FE o).

JFI

I
v
to
)

il

O

w3k, v e MM (captioning) 8 FA+= Al 8 AVEI= #o]o](Fully Connected Layer)<} w3 &=
E e Al v EES Al ob-E (output) 2 A3t I Ao AaRol= &4 (Signoid)E H-&3te] HAHY
o] el A (temporal attention)S AT 4= AT},

wek, HY e MY (captioning) 35 FX = HY L T Aot w1 Y ofvl M (temporal attention)S ZA33le]
B3 Y o]el M (temporal attention)o] ¢Io]EZ #A&4H H|t]Q w9 7}5x S AT 4 ).

& A7 7] 9™ oJdl A (temporal attention)©] Ho|EZE X L% vt

d 74 WEHYT(Deep Neural Networks)e] o] 3|E ZE|o]E(hidden state)”}
= #83lo] ojdl M (attention)S A4l EHTH(210).

oluf, A7) A2 @ 7d WEHT(Deep Neural Networks): Fet7] wlE 2] (Long Short-Term Memory, LSTM)<
F 9o, A7 A2 9 54 UEY A (Deep Neural Networks)7}F o]o] 34 x= AL ol ).

vl WA (captioning) <&
Ao 7k F L ) A2
Hek g xjo] mg AAdd §

—1>Lm

wdk A7) vy AAE s AaRol= 4 (Signoid)d FF Yo, A g AR 0} old A Y

AL ofyrt.

3k H]E]O WA (captioning) ¥ A= A2 J wd UEYA(Deep Neural Networks)e] o]& 3| 2|
E(hidden state)”} %3 93¢ w1y ol (temporal attention)o] Ho]ER AH&H vt]e 9] 7}
A

s+S A¥(concatenate)d 4= Urt.

—~ -
D“
Q

Egk, Y MY (captioning) 5 FX= A2 F2 AYE = #o]o](Fully Connected Layer)e} v %=
5 sl A2 g2 HES A7) A3 (concatenate) 3 A7) B3 H o ¥l (temporal attention)o] fO]EZ H&
gl gx9 75 7 2 A7) A2 J wd UEY A (Deep Neural Networks) (ellZdd], Fe7] WX 2] (Long
Short-Term Memory, LSTM))9] o]d 3]& 2Eo]|E(hidden state)7} e I} AGPe FAHo Alamel=
3H (Sigmoid) & A-&3te] o'l (attention) & AT 4 Adot.
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[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]
[0115]

[0116]
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i
o

g, B]tle A (captioning) 5 AXE= A7) A2 9 w4 UEY T (Deep Neural Networks) (oA, #F
7] W22 (Long Short-Term Memory, LSTM))2] ©]# 3|& 2Ho]E(hidden state)”7} &3 3|39 FutF of
gl (attention)S HHEH o2 A 5 o),

HIt] & A (captioning) <5 X7} 7] ®lod o€l (temporal attention)o] $Io]EZ &3 H|T]Q 3
Aol ZbA g 271 o'l (attention) S Agsto]l 9= ot = 34 (word attended features)E ATt
(220).

oy
= ol
N
s
>,
2,
N

1 9
3

olw], vt F4Md (captioning) 3} ] ®13]2 o]el X (temporal attention)o] §1o]E=R A& n
te gAe] 7tEx o 47| oJdM (attention) s AE3H7] 98t 272 #F(dot product) S o] &
L, vt e Mg (captioning) S5 X7 7] ®H Y o] €Wl (temporal attention)o] ¢o]ER A -&¥ M

94 9| 7}%‘] Gt 271 ol (attention)S A¥str] flste]l Ab&et= WHol ol AEH= A
o},

w3k, ¥te MM (captioning) ThF FXE A ofdlM(attention)] FRHE 7] w3 d ofwulAd
(temporal attention)o] $le]EZ #-&9 vltje vz 715x 3 A7) oelH (attention)S Agsdte] Y=
ol’lt)= 3] % (word attended features)E AT 4 Uvt.

= ojdit)= ¥ A (word attended features) 2 A7) A2 Y +

HIt ¢ 7949 (captioning) k5 A7 A7
l ~H|o|E(hidden state)7} 93 IJAHE 722 o] 4A

g Y|EY A (Deep Neural Networks)e] ©]
3H(230) .

rln iE

ol

]

oluf, Wt A (captioning) 8t& FX+= A7) A2 ¥ 74 JWEYT(Deep Neural Networks) (oA, *
1254 ] w5 2] (Long Short-Term Memory, LSTM))E o]&3te] 7] 1= oJ®lt)= X (word attended features)
2 37 A2 J 78 WNEYDA(Deep Neural Networks)2] o] 3] AHO]E(hidden state)”} &3 WA=
=] ugs}oq A2 o}2F (output)S AT 4= U},

walk, vge MY (captioning) &5 A= A7) A2 d 74 UES A (Deep Neural Networks) (A, &
7] R (Long Short-Term Memory, LSTM))E ©¢]83t 7] 9= ofvitj= 3 A (word attended features)
wWoA7 A2 9 Y JEY I (Deep Neural Networks)e] o] 3|E ~H|o]E(hidden state)”’} &3 A=
vz ste] A2 o}2-F(output)S HHEH o2 HAE 4 Q).

w3k, Bu e A (captioning) 3t HX = A7) Y= ojdlt)= ¥ A (word attended features)® o+ A+
71 A2 @ w4 dEZ(Deep Neural Networks)(dlZAd], F7] w22 (Long Short-Term Memory, LSTM))E ©]
&3t A7) 9= oJ'it= 3 A (word attended features) @ A7) A2 W FE WELYA(Deep Neural
Networks)2] o] 3]E 2EH|o]E(hidden state)’} 83 IHE tmzysle] A2 o}-F(output)S WHEH o=
A 4 Q).

T3k, vt MM (captioning) &5 X = 7] A2 ofE(output)S 7|EE Tojge dig &E #He A
A4 4 .

T3k, vt MM (captioning) &5 X = 7] A2 oFE(output)e] FEHE Toje] o &E #Hs A

/Kc-)] ?2‘1]— (<3}

i

rlr
o
oy

w3, WYL M (captioning) ShE A= & Sl 7] Sl R E =S A7) A2 oF2-3 (outpu
t)e] Ae WA 717 9g A3 FErEHE AT At
3, AlYe MY (captioning) 5 A= A7) AAET dolfel W &E e VIxE v A" do

Hol A wolE AEE 5 .

R

wgh, v MY (captioning) T FAE 7] Dol M =& FE @S JHAE "olE A9 F
ATt

H|T] 9 74AM 9 (captioning) H5 X7F VIEYZE HUlo]E ¢}(240).

oluff, Hlt] & MM (captioning) 5 FX= A (ground truth)S 5 4 U},

ek, vt e MY (captioning) 5 A= A7) 538 A (ground truth) S 7122 £2(loss) S AXLE
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[0117]

[0118]

[0119]

[0120]
[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

ZIHS3d 10-2022-0084725

© MM (captioning) HE A= Hale] B3 £S5 AT = 9r}.
2 MM (captioning) SH& X A7) AR £48 7|22 A7) vt e MY (captioning)

T Aol x3E Hojx st UEYIE HHolE & & 3

W29 (captioning) 35 FAXE= A" (backpropagation)E o|&3e]  H|tje A

L]
=]
(captioning) 8t FX]o] ¥x3hE Hox 3} HolE g 4= gt}

T
1o
in
£
[y
il

A
w3, ¥t Q MG (captioning) % FXe 7] A€ dolE 7 x2 A4S HAste] 28T $ .
T 32 A W& vt e MY (captioning) FX2l FAS UehlE =wolt.

& #Azsd, dAA e w2 ut]e MM (captioning) X (300)= vIT]S ¥ =& BE(310), vl

oz 917 (320), WA TAE(330) 2 who] MEl BE(340)S E3H3I).

A2 Al dol] w} vt 7MY (captioning) X[ (300)0)] E$HE %
A gEzr(330) 2 do] A 2E(340)S 4s AdFe] Q)

ga A dol wal ¥l MM (captioning) &X(300)E HIT]L(30)E EET 4 g}, oW, H]T]$(301)=
A4 7402 AeE ZhUse AT = oy, HYL (307} oo FAHE = A2 obYrh, T3, H|US
B E FER FEEE 94d = oy, HYe(301)7) ol FAEE A2 ol

QA o] wel vt v FEF ZE(310)L HY(30D)E 85T 4 Q).

JAAde] wal HYe ¥Ad 2% ZE(310)L BYL (30D HYL dHE 2Zar] 93 o FY YEL
= (Deep Neural Networks)E ¥33 2= 9lrh. olw, A7 ° & Y E9 A (Deep Neural Network):= 3D &
2177 (3D Convolutional Neural Networks, 3D CNN)Y & o, A7 o wd UIESYA(Deep Neural
Network)7} olel AT = AL oft),

daAdol we vt A FEF BREB10)2 47 | wd UESY I (Deep Neural Networks)E ©o]-835te] H|t]

LB0DAA HY e AAE 2T 5 Aok, old, 7] v A= EE EE HYe g4 d 5 3l

o, 7] By A7) od dAEE AL ofyth, I3, 4] Bt HHE B30 JE £Ad

uel SR o R FEE g o, Y] vt FA ] A7) old e EE AL ofy .
A

A o] whef HY e TH <l
=
A oo wg} vlge Jx AF3E (3200 A1 F 74 UEY T (Deep Neural Networks)ZS o]-&3}o] wHE-A
Z(iterative) ¥ 2(301)¢] 7S YehE 7] HlYe A4 E A3 3fo] ¥t 2(301)9] 73+ v ==
A1 oF9-F(output)S AR 4= A}, olu), A7 A1 ¥ FY UET(Deep Neural Networks)s ety
22 (Long Short-Term Memory, LSTM)Y &= dou, A7) Al | w4 WESYA(Deep Neural Networks)7} ©]
A E = AL olytl. T3, 7] Al oF-FE(output)S HIT](301)2] BE 7k AT o}-FU 4
o, A7) Al ob-F(output)o] ol TAHEE AL ofyu},

A dol ot v e IH AFE (3200 3H7] [EH4] 8]& o]&3t " H el (temporal attention,

o]
AR

o

(32005 MHe A FF BRG] 2EW e AAg g5

&

T o

30 2 H

ar = o(Wr -or +br). ar € RM

op = [01; 5+ ON..

a4, O o games a4+ sigoinen, WT 2 bro a1 249 Aune #o] o} (Fully
2

Connected Layer)?] 5ol 93] 24w vleln|gEo]a, OT—E A1 o} (output ) o] T},
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[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]
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A A do] wel HT e 31X A:E(320)F gl 93] AAE IebrEE( ‘1T 9 bT):S: A1 oFFE
(output)d} ZAdFst Ao AaRo|= &4 (Sigmoid)( 0 1S Ag3le] ®|lny ofdll M (temporal attention,
AT e nyw + v

daAdel] wEt vte IAH AFZH(320)= 7] [ 915 o]8ste] ne IAe ®Hlxd ofdA
(temporal attention, (LT)% Adsle] Bl Y o]l (temporal attention)o] ¢o]EE # &3 HIT|Q 339

Sy
Azd # Lhg age + 9.

74 9

N,
@ = E ar, vy
=1

ar,

o714, = w9 o]el A (temporal attention)o]il, l‘t = Hyg Qe 3 o|t}.

A oo wet A YFZH(330)= 7] BHE ofdl M (temporal attention)o] $IC|EZ A-&¥ vt IA
ol 7hsAl & 2 7] A2 | wE UEY A (Deep Neural Networks)e] o] 3]E 2E|o]E(hidden state)”} &
ek gxo] vy AA" FrE A&ste] AJdlAS AT ¢ Uk oW, AV A2 § wd WEA(Deep
Neural Networks)t Aw7] wlXe](Long Short-Term Memory, LSTM)Y = oy, A7 A2 | w4 UHEHYA
(Deep Neural Networks)7} o]l &4 FH &= AL oy},

arj.
Aol me A Yy (330)+= 8h7] [428h4 1015 °]&3te] ofelM (attention, UJ)% e =+ 3l

_:Lmz

344 10

ay,; = J(WU . [h:;-"’,ﬁ}] N bU)
Wy € RP»x2Dv p; ¢ RPv

Wu ., bu,
u

Connected Layer)9] stgol 23] 24w uelngEo]aL, J = A2 4 e UEY A (Deep Neural Network

o714, O-—E Alaxol= 3= (Sigmoid)e]aL, A2 & AFdE= golo] (Fully

'

s)e] ol 3d]E AE|o]E(hidden state)7} &3 v H ol £ = w19 o€l M (temporal attention)o] ¢l

oE® Ag¥ u|t]e ¥|xe] s}ExA Fo|t},

QA el we gH Pau(330)E Az | 57 dEIT(Deep Newral Networks)e] ofH e zelolE
XL

(hidden state)7} &#3F 3] ( J )9} Bl Y olel M (temporal attention)o] fo]EE HLH HT S A9

_17_



[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

SIHED 10-2022-0084725
7123 %(‘L )& A (concatenate)d = T},

Q] we AA HEmY 330 Stgel oa) AAE  vhebuES( Wy 2 bU>° 47 A

(concatenate) 3t A7) Bl Y o]l (temporal attention)o] fo]EE #H&H H|UQ 139 7152 3 2 A7)
A2 ¥ 74 JUELA(Deep Neural Networks)(dzid], “Fw+7] W= e (Long Short-Term Memory, LSTM))<] o]

3lE 2Ho]E(hidden state)”7} &3 I At I X o] AR o|= 4 (Sigmoid)( 0 S AL3lo] o
ay, .
A (attention, I)e g & 9.

AN o] Wt A YR (330)E A7) A2 9 7Y UEY T (Deep Neural Networks) (A, Fet7] w2

U

(Long Short-Term Memory, LSTM))2] o] 3]& 2E|o]|E(hidden state)”} &3 3 3| ( 3)94 TUHE o dl A

O

(attention, Uj )S "hEA o= A S gl
A oo whet MM T = (330)= 7] ®H Y o] 'l M (temporal attention)o] f]ER A-&H Ht]e A

€T . ay; . i
o] 7tEA ()} A7) ol¥lM(attention, Jys Agetel 9= ofdlt)= A (word attended

features)E AT 4 Sltl.
A A dol] wal AR C2E(330)E A7) Bl o]dl M (temporal attention)o] YolEE AHEd H|t]Q ¥

Iy a .
7t @’("I" )3} 237] o€l (attention, UJ ) A%s7] Ytk 272 5 (dot product)& o] 8

9]

4 glon), AA TIE(330)7F A7) €Y ol€l A (temporal attention)o] FOJEZ AL wr)e A9 7}
N - . ay; . < ] _

2 (& )3 7] oM attention,  ~9)e ARSI Aste] AHgEE Bel oo FAHE AL of

Ao met Ad HAH(330)= A4 ofdld(attention, B I E R E

arr.
(temporal attention)o] ¢o]E=Z g% H|t]e I x 9 7153 %(‘I )3} 7] o el A (attention, UJ)%
Adtste] Y= ojult)= 32 (word attended features)E WHEZ o7 AMAE 4= git},

0 : A
QA el whek A O e (330)= 7] (8 1119 oleshel A2 ok (ourput, J T L7 JHlye

0541, 11 = LSTMy ([au; © z, u;], k)

aryr. r
o714, U = ojdldolar, £z =, 99 Y ofel M (temporal attention)o] ¢o]ER ZE&F nfQ 339
u
Uj_ j h;
7VEA] Folar, = YA do] JA wEo)aL, = A2 d 74 WES A (Deep Neural Networks)<]
o] 3]& 2Ho]E(hidden state)”} &g Ao},

AN o] Wt A YR (330)E A7) A2 9 7Y UEY I (Deep Neural Networks) (A, Fet7] w2
(Long Short-Term Memory, LSTM))E& o]&3le] 47| Y= oJdlit]= 3] A (word attended features) % “37] A2
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[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]
[0160]
[0161]

[0162]

[0163]

ZIHSd 10-2022-0084725

h’u

9 74 JES A (Deep Neural Networks)2] o] 3]E 2H|9]|E(hidden state)’} &8 3k A ( ‘7)% zd
ol B
sl A2 ks Euput, JTLT I T e na 4 gy

gAA o whet A T = (330)E A7) A2 § FE U EY A (Deep Neural Networks) (A, Aehr] wng
(Long Short-Term Memory, LSTM))E& o¢]&3le] A7) 9= oJdit)= A (word attended features) 2 A7) A2
hu

j)% [ =EA]

H w4 JYEHYA(Deep Neural Networks)e] o] 3]& ZHo]E(hidden state)’} 33 3 (

o by
JHL T uy

)

slo] A2 o} (output, oz WA 2= 9.

A A oo whg} A tZH(330)= 7] Y= of’lti= 3 A (word attended features)®] FRbE A7) A2 o
74 JE<L A (Deep Neural Networks)(eAd), e7] w2 (Long Short-Term Memory, LSTM))Z o]-&3}e] A+
7] 9= oElt)= 31X (word attended features) E A7) A2 Y 7+ WEYA(Deep Neural Networks)e] o]

hY “

u
i O " p
= ElolE(hidden state)7t 29 94 J )2 gmgstel 42 k2 Euiput, J 117 It

wEAoR AYY 5 Qe
A
u .
QAN Tk B G E0E Bl [$54 1218 ol sl delgel e aE  J T Fe 4y
@ %+ k.
814 12

@1 = Softmax(W, - 0j, 1)

u
0 41
= Shgel o8l 24" A3 v E o), J = A2 o} (output ) o]t
u

2 = ] Q. 3E 0.7+1 2~n}= ] S BL=
14 A oflof] we} o] MEl EE(340)2 A2 o} (output, )ol g ool oist #E gk

ra

(e Ao YA 5 QT
Ao whek BA T (3300 47] Bolge] A% 2 ob2E (output) 9] Aol WAH =R 5] Astol
A48 A3 e 3] A2 okSF (outpu) 7 AFE 5 Ak,

u
A ol met o] AE R (340)2 A B2 (330)7F AT dojglel vid gE Fh( '7+]5% 7]

A BEGI0)S B P b e BE G AAE BoS 49T 5 o
° o,

w}
A el & dols AT 5 3l
AAA o] wt Tho] ME RE(340)2 AEF wolE V2R #F(302)S At 24T & gut
o2 AAdel el v AMY(captioning) FHE wol HEl RE(340)0] HEld welZ s]xE B30
2)& AAstel 4% & U
o714 AR ' RE'olghs golt = T4 ©E drhle Ao, wEa BEHer FHHE P



[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]
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A A7) oty ElE e B o] &l v|EEoke] IRt Al Ay e Apgloty,

T 45 dAA o] wE vt A (captioning) WHE UEWE Z2$ XFEo|t},

5 48 #Fxed, vg9 7MY (captioning) ZX7F BlTS T x 2 B3 oJel M (temporal attention)E 7]
Z2 A7) "4y ofdl M (temporal attention)o] flo|ER H&d H|tQ v x| 7lF5X TS AAITTH(400).

olef, Hlt]e M (captioning) FX&= H|TLA HIYL IAAHE FE317] A% H wE WEZ(Deep
Neural Networks)E X&& = Qo). olu, A7) H wd WIESHZ(Deep Neural Network)= 3D §AH MATF
(3D Convolutional Neural Networks, 3D CNN) = lou, 7] © w2 WE$ A (Deep Neural Network)7} ©]
off d4x= AL ol

Tk, vy MM I (captioning) A= 7] @ wd WES A (Deep Neural Networks)E ©]-83}o] HT] QoA

b lg), o, AY] Yo AT PHEE FEE AU I9H A ¢ o, Ay
b A7}t old dAEE AL ofYrt. 3, 7] HYL A& HT(101)9] ¥ A4 wa &4
2 FE2E F Ao, A7 vbe gAY A7) old dAEE AL oyt

wek, vt AMY (captioning) FXE= Al Y ¥4 WE A (Deep Neural Networks)E o]&alo] w2 o
(iterative) H|H| Q9] F3-& UeldlE A7) HYL IAE A3ZY o] vt 7313 A H = Al ob3%

N
[o

N

(output)Z AT 5 . o, A7 A1 H w4 WEYA(Deep Neural Networks):E 7] w2z (Long
Short-Term Memory, LSTM)Y < 2lout, A7 Al ¥ 74 WEYA(Deep Neural Networks)7} oo A= +=
AL ofynh. B, 7] Al obE(output)S M| BE FrA A ofxxd & o, 47l Al
ob2-3(output) o] ol A== L& ofr}.

ek, Hvle MY (captioning) AXE Al E7 AYEI= g o]o](Fully Connected Layer)e] dhzol <& 2
A g HES Al obE(output) F Ajer Aol AT1Ro)= F (Sigmoid)E A-&3te] Hud ofdlA

(temporal attention)& Ak 4= Ut}.

rr

gk, Hte MY (captioning) A= H|T|L FXof |19 H o€l (temporal attention)S ZA7tste] ®lHH
o &l (temporal attention)e] flo]ER A& H|Y L I A9 7tax TS AL 5 ).

HY 9 A (captioning) FX7} 7] ®lHd o€l (temporal attention)o] $Io]EZ H&¥ nte v 9
VA g 2 A A2 ¥ wd UEY T (Deep Neural Networks)?] o]d 3]E ~E|o]E(hidden state)’} &3
sk 9o Hg] dAE FrE L3t oJdlMd(attention)S A4 $HTF(410).

19, A7 A2 ° F4 JES A (Deep Neural Networks):® Ze+7] w22 (Long Short-Term Memory, LSTM)¥
F 9o, A7 A2 9 74 UEY I (Deep Neural Networks)7} o]o] 34 x= AL ol ).

[*]

e, 4] viE AAE e ARelE §4 (Signoid) F o, A7) viE 24E g7t old] @4
= AL o

w3k, vgQ MM (captioning) A= A2 H Fd UE I (Deep Neural Networks)e] o]# 3|& AHOE
(hidden state)’} =3k 19} ®lujed ofel M (temporal attention)o] o]EZ AHEE HYQ I A 7}5%

stS A¢(concatenate)d 4= Urt.

gk, HIY 2 MY (captioning) X+ A2 F2 AYHE folo](Fully Connected Layer)®] 5ol o3 4
Ae S EHES 7] AP (concatenate) gt 7] ¥ E o’ (temporal attention)o] Ho]ER A& H|t
2 FAH TtEA F D A7 A2 J wd UIEZ(Deep Neural Networks)(dzid], “d&7] WXzl (Long
Short-Term Memory, LSTM))&] o] 3|& ~Ho|E(hidden state)7} &3 e} A d Ao A|oRo|=
g (Sigmoid) & A-&3te] ofelld(attention)S AT + AUrt.

gk, ¥t FiM3(captioning) FX = 7] A2 d FHE UIEHA(Deep Neural Networks)(elZddh, o7
W22 (Long Short-Term Memory, LSTM))2] ©]# 3]& 2 Ho]E(hidden state)”} &¥3 339 -3 ojuld
(attention)& WHEA o= A3 4 T},

H|T] Q. MM (captioning) X7} 447] ®Hd o€l M (temporal attention)¢] HolERZ AE&H v|t]Q 339
7V5A g3 Ay oldlA(attention)S ZAEEte] Y= ojditi= ¥ (word attended features)E AT}
(420).
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[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]
[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

SIHS31 10-2022-0084725

olwf, W] 74X I (captioning) FA& 7] ¥ Y ofvlMd(temporal attention)o] Ho|EZ Hg¥ H|TL
x| 7beA I A7) o'l M (attention)S A3 fl8te] 27l F(dot product) S ©]&% F Jo,
HT] @ 78M Y (captioning) X7} A7) Bl Y o€l A (temporal attention)o] fo]ERE L% H|tjo A Y
Ve @3 7] of 'l (attention)s ARst7] f1ske] AREStE Wiol oldl A EE AL ofTh.

w3k, vt M I (captioning) FA= AT ofdlMd(attention)d F9HE Ay ®l3 ™ o€l M (temporal
attention)o] fe]EZ H&H wTQ IH 715X 3 7] oJdlMd(attention)S ARstY Y= odir=
3] & (word attended features)E AT F+ gt}.

vt 2 73A ' (captioning) FX7F 7] Y= oJditj= 3] A (word attended features) % A7] A2 & w4 d
E9 3 (Deep Neural Networks)e oA 3] ~H|o]E(hidden state)”} 83 HAHAE 7122 TS AT
(430).

olwf, Hlt]Q A (captioning) FX= A7) A2 ¥ w4 UEI(Deep Neural Networks)(alAth, Het7]
w52 (Long Short-Term Memory, LSTM))E o]&3ted 7] 9= of@lti= A (word attended features) 3 4
7] A2 94 F4d UEY T (Deep Neural Networks)?] o] 3]E 2H|o]E(hidden state)’} £€€3 X & tjay

atel A2 oF23E(output) & BT F AT

PN

3, v e WA (captioning) FX= A7) A2 74 UEY T (Deep Neural Networks) (oA, #etr
22 (Long Short-Term Memory, LSTM))E o]&3le] 47] 9= olt])= A (word attended features) 2
7] A2 4 749 UEYT(Deep Neural Networks)e] o] 3]E ZH°]E(hidden state)’} &3 IHE t]=
gte] A2 o} (output) S WHEAH o= AT 4 Q).

2 R
oft o

w3k, vt e MM (captioning) = 7] Y= ouit)= I A (word attended features)®] FRFE A7) A
9 7 dES T (Deep Neural Networks)(alZd], Fw7] w22 (Long Short-Term Memory, LSTM))E ©]&3}
7] 9= oJdity= I A (word attended features) % 7] A2 © 74 WES A (Deep Neural Networks)<2]
o] 3]+ 2Ho]E(hidden state)’} 23 A= ymZY3te] A2 ofF (output)S ¥HEZ o2 AT 4= 9

£, HH e MM (captioning) A= A7 A2 oF-FK(output) & 7|22 Tl W & ge LD
£, HH e MM (captioning) A= 7] A2 oF-FK(output) o] FRbE ol Widd & ge AAED

J(captioning) FXe= A7) dojel Ad3} 2 o}--F(output) 2] o] A E LS 317] 9
ate] at5S B3l 2w A3 A EHE 7] A2 obE(output) ¥ AR 5 Sl
E3 3

o]

AR

wor

>

(captioning) &A= 7d7] AT dojglel thad &8 #%& 7122 vig 24" dojgalA

E, HHL WX (captioning) FH= 7] @olRelA 7HE w2 BE g JHAE "olE A9d & St
Eg, HH e MY (captioning) AAE A7 AU@ HolE Jzm 2L A4 2T 4 U

of wWE Htje MY (captioning) AXo Z3E v IH A=:Ee AM fzH &S

)

T 52 FAxsd, daAde wE ¥y AAY (captioning) FE BT HA =y (500) ¥ A Y=
[e]
oflefl w} Hit]e I AFZH(500)E H|TolA I Ao HdeEE 2 A (501, 502, 503, 504)S

AAA o] wg Hge Hx A3E(500)E H Fd U= Z(Deep Neural Networks) (A, 3D A7 A7
(3D Convolutional Neural Networks, 3D CNN) 5)(505)Z o]g&3sle] E53F vjge (501, 502, 503,
504)l Al F3H& YERlE YL IHE FE2T 5 YT},

A A oof e} BT 3H JAZH(500)+= Al J wd UEXA(Deep Neural Networks)E ©]-&3slo] w2 o
Z(iterative) WYL TS Y= HHL IAHE <3Y st Hgoel 3 ujHEHE Al ofE

_21_



[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]
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(output)(506)2 AAIsH 4= k. oW, A7] A1 Y 7 WEYA(Deep Neural Networks):s= Fetr] wmz
(Long Short-Term Memory, LSTM) 4 2ot} A7) Al 9 74 WEY A (Deep Neural Networks)7}F ool 3+4
HE AL ofyth. Eg, V] Al obE(output) HIT L8] BE FIRlA BT of2EY F o, A7l
A1 o} (output)e] olel FHFE = FE oy},

A dof wel vt 313 JAFE(500) = gl 93] 24 I HES Al oF-E (output) 2 A7k
Hol| AlZ1Rol= 4 (Sigmoid)E A-83le] B d ofdld(temporal attention)(506)< A4 4= o).

XA o] whg} Ht)Q Ix AFT(500)+= HH L I e} Blnd ofel M (temporal attention)(506)S ZAg
of "1 of&ld (temporal attention)(506)°] do]E= #&H WL A 745 F(507)& AT -
o

X

}.

ol

2

A2 A ool wEl A tFZH(520) = oY o8l M (temporal attention)(506)¢] Ho]ERZ A&H H|t]Q 3]
o] 7FEA (507) 2 A2 d wE WEHYT(Deep Neural Networks)2] o] 3]& 2H|o]E(hidden state)7} &

g A (AAN, A, man, is, talking soll g sA)o] vg] HAFH s &5t A (52)S BT
coldl, A2 ¥ 78 UES$ A (Deep Neural Networks)i= Fe7] wlEe](Long Short-Term Memory, LST
Rovt, A2 | FE UE A (Deep Neural Networks)7} olol] gt == 21L& ofr}.

4y 1
EC)

AAA o] wat A g3E620)= A2 3 7Y HEY AT (Deep Neural Networks)e] o]d 3]& ZEHOE
(hidden state)”} =¥3+ I (AW, A, man, is, talking Sl ™3t 3x)et @HY o] el (temporal
attention)(506)¢] flo]E&E H&H H|tje Ao 715% 3(507)S A (concatenate)T F+ Yrt.

AAAdof wel A 3z (520)= shgel 98 2AE FeHES 371 A% (concatenate)dt 7] gl
o]l A (temporal attention)(506)¢] ¢lo]E&E AL&H vr]o I 7} 3(507) 2 A2 ¥ F4 HEYA
(Deep Neural Networks)(elZAdl, k7] w®2](Long Short-Term Memory, LSTM))¢] o] 3] 2E|o]E(hidden
state)7} &8 A (AW, A, man, is, talking ol st I H)e} AFsE Ao A|aRol= g

(Sigmoid) & #-&3to] o€l (attention)(521)& BT + Urt.

AN oo wet A Y2 (5200 A2 H Fd UEY T (Deep Neural Networks) (A, ZAet7] w2 (Long
Short-Term Memory, LSTM))¢] o]& &]& ~E|o|E(hidden state)7} =23t 3 (AW, A, man, is, talking
o sk 3 A)e] =urE ojul A (attention)(521)S wHER o7 AT = v},

A A oo whe} MM Tl F=E (520)+= oY o] vl M (temporal attention)(506)¢] I]EZ A8 H|t]e ¥
7V=x H(507)3 A7) o]l (attention)(521)S ZAgsle] Y= ojdlt= 3] A (word attended features)

g 44T + A

(<3

A A oo we} A Yz (520)+= ¥ d oJel M (temporal attention)(506)¢] $I°]EZ H&%H H|Y L I|A
o] 7}EA F(507)3 o€l M (attention)(521)= ARst7] ste] =7z} F(dot product)& ©]&E F lort,
A Y= (520)7F H9E o€l (temporal attention)(506)¢] HelEZ AH&H H|t]Q I Ao 7} (50
7)7 o'l (attention)(521)& Asl7] kel AR&ate Mol olo] dHH = AL of .

dAAlo o] wat A f=ZH(520)= A ojdlMd(attention)(521)9] utE w3 o€l A (temporal
attention)(506)°0] ¢JolEZ AL= vt A9 7}=x &(507)7} o€l (attention)(521)S ZA¥sle] 9=
oJ"dlt]= 1A (word attended features)ZE WHE-x o=z AT 4= ),

AN oo whah AA 319 (520)= A2 | 7d UES A (Deep Neural Networks)(<lZd), k7] w=2e] (Long
Short-Term Memory, LSTM))E o]&3le] = of€lti= 3% (word attended features) ¥ A2 @ 74 WEHA
(Deep Neural Networks)e] ©]# 3£ ZE|o]E(hidden state)7} €23 9 (A, A, man, is, talking &
of digk 7A)E tymHE3ste] A2 b2 (output)S A (522)E + Urt.

A A oo wet A YazE (5200 A2 ¥ 7wE UEH A (Deep Neural Networks) (elZAd], &et”] W Ee](Long
Short-Term Memory, LSTM))E ©]§3}e] 7] $1= oldlti= 31X (word attended features) E A2 § 7 Hl
E9 = (Deep Neural Networks)?] o] 3]& 2Ho]E(hidden state)’} &#H3e+ IA (AW, A, man, is,
talking ol 3t )& tzdsto] A2 ofE (output)& WA om AAH(522)F 4+ Urt.

A A oo wt A YZH(520)= 7] Y= o'lty= 3] A (word attended features)®] F%E A2 H wH
Y E 9 F (Deep Neural Networks) (A, A7) wlE2(Long Short-Term Memory, LSTM))Z o] &3le] A7) ¢

Iy

oIt = A (word attended features) ® #12 § 7d YUIES A (Deep Neural Networks)®] o]% 3|& 2H|
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[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]
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©]E(hidden state)7} &3 A (AN, A, man, is, talking sl st IA)E tizdst] A2 ob3%
(output)& HHEH o= A (522) 4= AT},

T 62 dAA e weEl v e A (captioning) “&A|7F HIT] L AP (video captioning) & F-q3st= B
S Yehfe 2Ho|t

L 68 FxstH, dAdAdel wet vt M (captioning) A= FIHERE FEEE BT 2(610) o 3)F-s)
= HYe IJHE AT & At olul, AV Hte A= HEE FEE WYL X A § oy, A4
H|T S 9 %7} o]d d4g5E AL ofyrt

A2 oo upel vty A (captioning) X+ 7] W E2](Long Short-Term Memory, LSTM)E o] -&3}¢]
A7) FHEE TR b 9AS dmy slo] o} FES AT 4 .

A2 Al oo w2} Ht) Q. M (captioning) A& A7) ol2FES 7122 Y19 d o]l (temporal attention)
1

A A ofof] we} BT UM (captioning) A= 7] WY o'l M (temporal attention)S 7|22 7] F
HERE FEE HYL IA 9 At mE Fo ke ¥stE AAT 5

A A oo we} BT UM (captioning) A= 7] ¥ Y oj®l M (temporal attention)S 7|22 7]
HE=2 FEE vy gAY FE FeEE 44T 5 9.

A oo wet BT WA (captioning) A= 7] Y oJdlMd(temporal attention)& 7|ZE T
TRl 8k vt Q. T Ao Y] FAd 7F YoM AlZte]| wE FoEE AASE 4 Qlr).

3
A el meEt HY e MY (captioning) FX = H|YL FHAHY wiHEHE 7] H3d odlX(temporal
attention)& UY2Zd°](600) & 4= U},

A Aol wat vt 3 (captioning) X 7] ®1H4d o'l (temporal attention)s 7|Z= ZHA%
A7 vige Ao Faxd wel 7] 'Y o]dld(temporal attention)o] TxE# o] Hi= A& WHIAZ
T Ut

S .
AA A o wel HY Q. MA Y (captioning) FX = 7] ®lud o]l M (temporal attention)S 7|ZZ A3
A7 v #AAY FeEVF 2 A, A HYe A uAHE A7) @3 4E ol’ld (temporal

attention)s v e Al ANz, F24) AL Moz yxEol(601, 602, 603) & 4 3UHt.

>

AAAdof] we} HY e MM (captioning) FA& 7] BHY oJelH (temporal attention)S 7]1Z= AAgH
71 vYe dHe] FoEVF FI A4S, A7) vy A uiHEE dr] "9 d ofdlH(t
attention)S 7] A" A2 A(AAY, =FA) AL Moz t]x~E ol (604, 605) & 4 SUt}.
AAAdof we} vt e MM (captioning) FX& 7] BHY o]l (temporal attention)S 7]1Z= AAgH
71 vde #AAe Fokrt w2 AL, 7] vde A A= v @3d ojelM (temporal
attention)S 7] A" A3 A(AAY, FE2A) AL Moz t]~E ol (606, 607) & 4 SUt}.

A el mEt HY e AWM (captioning) FX&= 7] v¥ite X 9 Ar] ®sE odlX(temporal
attention)S 7|22 AT E3(620)S tyxZdo] & 4 v,

7S B Wge] A E FE3Y] g dAAQ] AFE A xEHe EEEo|th

278 Fzxsd, B odygol AdXMAGE TS| 93 dA]Fel HFEH A|AHE ARE wFslr] 913 WA
e e AxdAelA Ad(701)S EFeta, Z2AA(702)= AHEE Agshr] fste] w2 (701) ¢}
AR},

AFH A2=E(700)> AH D Z2AA(702)0] o3 A== WHES Aty fske] H2=(701) e AZ4H
RAM(Random Access Memory) =& U &3 A7 A<l wel W2 (703)E E &3}

EE, Wl HEe(03)E Z2AN 0 o8 FHE] E YAUFE B U F Gus A5l
7 f1a AbgE 5 e

HWHES AAFstr] fske] W70 Add



[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]
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tadlE g3, Hzip) BE F "zd 2L o AEA(705) 2 23 g&ste =etoln mgk gu gl
R Es As] flsted HrE AI=R(700)0] 9dE 5 A4
=

HFE A2=E(700)2 = 5+ (end user)olAl AEE
= AR 22 faEde] A (710)9 944E & 3

Z|H (72009} #e EA 48 FAAE Z2AA(702)0 AR 2 WHS Adsty] 9ste] (70D d2E F

9 AElS Z2AM(702)0] AEsta, t=Zde](710) Ao
BE = AA WE 75T 2 71N AES A (730)0] T},

4 AR (7400 A E el W& Ae ALE ) fistel 2y, WEAD Ao~
Ae, olHYl, B2 ¥ ER O §499 Zed 4%E A4s] 98 AsHE Addels XS xgd
S ootk oled WAHoE AT AXW(00L TEY 2 Feol UEAD AL 2EHAS Bl d

o FepolQlE W Muis dAE 5 vk,

oA, W wHe AxdE PASE RE P4 aiSe] s ARHAY AgHel Bt o 4y
Holtka A, owwel wheal olel@ AAldel @AHEE e ohrh. Z, X owwel %H W
J ® s degom Agete FA4% 2% Qv

= A& A (Computer Readable Media)oll Aol AFE ] ¢
Ao e FEE £ vt AFE zZazado AZMARZAE A7) 7

3 wRE A7 g @,
= Ae] oluet e 4 &

1&Hol At Hopel golB LR BE g5, Tl HouA % @, B Aol Lokt 7% Holl
; oz Qo] ojgl gols) 2ol

= Kl
Ao sjAEofof shv], L Aol A
o)

B el A o] §H = Hiel go], ofo]HEe] YAE T "I T Hojk s E A= 7S @l {uE
& EFete], o5 ofe|fE9 §Joo £FS AT, A =AM, "a, b, B ¢ $ Aok " = a,
b, ¢, a-b, a—c, b-c, B a-b-c ¥ ope} FAT AYMES] thgo] ASH oo =7 (dE E°], aa,
a-a-a, a—a-b, a-a-c, a-b-b, a-c-c, b-b, b-b-b, b-b-¢c, c—c, B c-c-¢c E=F a, b, E ¢ o UE A9 £A
s A) & S ondn.

Bl A o] gE = wkek o], o] "AAs="s vg vdd THES ety dE 59, "EAse"s
Axteb=, AFY, ZEAY, mEshs, A, 598 (g 501, Heols, dolguels, Ee= g b
olf] TxeM Fshe), sk T& Y = vk B, "dAse"e FAlse (dE 'Y, AEE
FAEE), AAashs (vl HeolHe dMidts) §& Y ¢ dvk. £, "AAsE"e dfdss,
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EH2
A&}
H|T] Q. A9 715 g A L~ 200
y
oldlAd AA b~ 210
v
ojelti= % A4 I~ 220
¥
o] AA L~ 230
v
HEYA fHolE N\ 240
=g
EH3
3o§
Sk HYe A #2 2E MY e WA A=z
il 320
302
oz} o] A"g BE AX Oz
340 330
300
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=94
Hte JAY 7tEx F A4 400
v
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™\ 610

o o e O B

{ A baby 1s crawling on the floor and the baby picks up a toy. 620
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