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1 ... Video object detection apparatus
10 ... Single image object detector

12 ... Context memory module

AA ... Current frame

BB ... Object(s) {(class, bounding box)}

(57) Abstract: A method and an apparatus for detecting an object in a video by using a single image are disclosed. According to one
aspect of the present disclosure, a computer-implemented method for detecting an object in a video is provided, the method comprising
the steps of: encoding an image characteristic map extracted from the current frame and a pre-stored memory characteristic map, the
memory characteristic map including a predefined number of memory characteristics for each of one or more predictable classes;
generating a sampled memory characteristic map on the basis of the memory characteristic map and classification scores calculated
from the encoded memory characteristic map; predicting a bounding box and a class of an object in the current frame on the basis of
the encoded image characteristic map and the sampled memory characteristic map; and updating the memory characteristic map on the
basis of the encoded image characteristic map.
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of thgh F5F 2ol 782 63 ol AtE 4 Ak
[57215]
C.K
M = {mc k}c,k=1
[5=216]

Pe,c = Sigmoid (FFN ()

] 7] A, FEN = ¢t A S22~ kA Qlay v 28
& =(400)5 YEFH AL, Sigmoid(-)+= Al 1R o] = S v e
= AAA AEF BAFA, MEH BEQR3)S W2 54 (220)% T4 3t
R 545 e gidl, s g S A2 EES] 1A o8-8k
T 2Fdol E AR OE S % E}% A A =] 440yl <] 3 A sl W =2
o] k

Jm

S

3

g8

iy

H =
TT

)

2

|
A) (thresholded memory feature) 2] =318 & 53}, o 7], cH A S =
H 2.2 54 moll t-g-3h, cA A AR vl 98] LA wEe 542
E_ﬂ—/\] 73} %Lo] AArE 4= 9)
[5+217]

7

i =]
RN
=
=
A
)\

~F _ .t t
Mg = SereMek + (1 —5¢3)0,

where s¢ 3 = §(Pei > T¢)

o] 7] 4, &= S+5 715 SH(learnable) AW W (G2 A4 2] 2 5-, 1| ] sk ol
@el, E 8l -9l S(no-class) Y HE 2 YEFATE 8()& 2710 Fd o 12 &H
Btal, 18X o 0L el = =Y od A
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[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

=, oA Ao ki A 2 G w2 Sl g i 250 pE tH A

AMEH ZEQ23)S T2 AM 7 o]o](460)E o] &3le] AASH e EAE
ol z3Fe g oan 7 wre EAo et AEYE v EAS
5g) o A, Al EE E vl 22 549 224) 575 83 ol A v R &
doll hgot= AEHE =2y S Ao s 1dd F o, A =4
2ol kA W 2] Aol tf-gsti= AMEH H B 542 57812 99} Fo] A

~ _ sl 2 ~T
Mg = Proj(ig g, Mg g, - Mey)

o714, T QA S A 1] A L, Proje s 529
A #o] o] (460)E LFEFITE 2 A A #o] o (460)3= THFE B E Fhd thE
A A sk v 2] &4 E (multi-thresholded memory features)& 2 §slo] M2 ¥
| 2] EALS A s
Td FAHol = BF A =@onE FAA 7 A, JdZEen Fda 1 vE S
AAI 7171 A&, Bt A =4 35 (Asymmetric Loss, ASL)7} 714 0. 2 Al-8-=

=

4 !
% sk,

5 Saiz B AIAe] o WAoo e vl BEe) F2E Ay 98 Fx
q mwold,

L

I 5a0] Al E o] YA E5(250)2 Ao "l A ¢ o] o] (self-attention layer,
500), AR 20”4 2 o] of (cross-attention layer, 520) 2 W B8] A 2 Ao A
| ©] © (memory cross-attention layer, 540)& X313t 4= It} 2L of ®l A &l o] o] =

H"ﬂ]/] o] Rl A &) =(attention head) 52 ¥ 3}5}+= HE-F| = o€l A glojo] &
TAE Q. e & osacll = A E A ko) of 'l ) o] o] E(500, 520
2 540) T Ao = Aol Zhap A 2 A3 glolort 5= = 3l

= *5—1(250)9‘ A= vy ES5EA)C] =96k A ﬂﬂl’c—
(502)& A o bl A o] of(500) 2 A E -0 ’lA 7 o]o](520)0] =AFA o2 A
&sto], AA) Zedol thek AE ARE Lk A HAE G5 5 9
th v e 55250) AR 2o 'l glo]o(520)7F &8sk A A el E
Bl A= o A #lo]of(540)0l A -gate], AA Tt AdE e PR
(class information)& 78+ &F 4= U T}

Ao dl A gl o] o] (500)= A A A 2l & (502)00 thEk A o bl A
HA| v s Ei/] Ao dlA o] ©(500)7F &= ok =
1} ol A= = 9l
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[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[74110]

Oéa = Self—Attn(Q =LKk =01y = 01—1)

o] 7] A,
01—1

= 1A v =2y ESo %E—ﬂ.%} MA A2l (= 7] A H2hE e
AR/l #Ho]of(520)F AZ-of A & o] of(500)7F &= st A A # &

b el o] 4] A H(202) Abol o] Ao fIA S Asbatet 1M A T
Fr] §5 o] Ao WAl gl o207 F el A Al $3H4 113 2
ol £8% 4 9]

[=411]

0k, = Cross—Attn(Q = 0ly, K = F,V = F)

w Eg] A= 2-of ]l o] 0] (540)5=, A2 -0 ’IA 2 o] o(520)7F &
NA Al B3 AEHE W2y EAW0224) Alol o] AR Ao RIS ﬁl*&;u}.
A Y3y 52| v ﬂfﬁ/\ o] Bl Al # o] o](540)7} 2851 M A=
(504)3= 78h2) 129} o] T H 5 9
[74112]

Olnca = Mem. Cross —Attn(Q = O, K = M,V = M)

of |l A & o] o] 5(500, 520 Z 540yl A # ©] W% E(query embeddings) %

7] ¥ @ 5 (key embeddings)2 Al 2al7] 9] & Heﬂ EL Soll = ¥ XY AR
(positional information)7} T 8 & 4= 1t} Z+ o ’ll A & 0] ©](500, 520 2 540)°l A
lﬂ: FAME AH = oA, AA v Ay E%e 250-1 W A] 250-L) Ako] ol A

SR ot THe R ot ) FAM Y MY &
1 A 54 w(200) 2] JZW” NI WHEE VR Q3PS 233 9l

A A 3(506)44 THEE e, s HAEy 55 B A3 ks ofdlA
o] ofol| A Z8 = A #H e E(502)2 vl ZH W E(decoder embeddings)
iﬂ%%?%

A o =2, AT oiEUd dlolo] (5000 A, Al AMEE R 7] drld = A8t
= HEY 5ol F38h= v AP E(502)0] A A A2 E(506)8] Foll &
et AbEE 5 Aok thE o &2, AR 2 of 'l A #lo]of(520)00 A, H ] Al
52 A2 ofdl A #o]of(500)7F 85t tZY AW PET A A2l E(506)
o o] ZA B AbEE AL, 7] AP EL Sl H o] x| 541 9 (202)7} E A
M 1 9] glel A 0}04 AbEE Qv e o 2| w2 e of ]l #l o]
o] (540)0 A, Ae] AP EE A2~ ol A 7 101(520)7} #at= t) =y o

Y& AA A E(5060)9] 3ol EAsIe] AbEE L, 7] AMHE ES MEDH

w22 544 W224) 7w 2e] Q1w o] jFell LA ste] AbEE = U Th o] 7] A,

1 A A A 2 =(506), ©I

7R %
7H
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22 0olHlA #o]o](530) © W 2g] FE Aol #o]o](540)l A, FA ] <lH
FE 27 EES A e Y ESE S TAME R A2
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[96]

[97]

[98]

[99]

[100]

[101]

LRI R
AA QL AFE FXE N A o w Y E5
AFE A2 (70)= W 52(700), =2 A A (720), 2E 8 A (740), L& A E A
o] 22(760) R FA TE H| 0] 2(780) T AF L= AF-E 29 = ok AFH

T = =
A @ﬁ Ame] Ao ‘Prg —T%Xﬂ. 2/ )5
732 L= q

O
~1
& 290 5 e R
L

(stationary) 73578 A= HERE }HE} Eﬂj%‘r ij%rﬂ /\n}E Z 23 e e
mobile 359 21219 55 31 79 00 3 2990 A 2

Fithe Aol A5t dold S454 HE Aol e

(graphlc processing unit, GPU), 7\1 74 F/] X}X] (Tensor Processmg Unit, TPU)
A 73w 21 2] & X](neural processing unit, NPU) 5 &2 Fd = 5= it}
2.2 (700)3= 32 AH (720)2 Bhol 7 B A 9] TRk A Aol o] 1t

e 2238 TS EE dtes T2 1AW A vt o E 5, TR
2 Z 2 AA(720)01] 9 OH A 218 715 SHexecutable) 52| HEH ol &8 X35
mmo] W o] ol %2 AX(720)0] Sl AN A 02 5 6ol FA
| a5 2= gk v w2l 700 Wl v we] s o) vl we] el
o] A B AN o] Thekat AlA o]0 mhE W i B 223y
s ZJEL we) w2 o) A AE A B W e Eo) Ui o x1;<¥
R (700)7F Fe] MR 52 A" A, s v s
e 5= vk w22 (700)= $1EA v B BB g Al v e F/]
Z Aol & stE ¥ 4= 9l 394l W 2g] = SRAM(Static Random Access
Memory) Y% = DRAM(Dynamic Random Access Memory) 55 3 $F5Fal, H] 3]
A 22] = &= A Wl 22l (flash memory) & ¥ &g},

A T20) 491 S TROLE & AU 2 Aol Sl
o & 33t o Aok ZE A A(720)= ]—1*‘7/](700)01] AdE BEAES AL
T Utk ZEAM(720)= @Y ZEAA = B5o ZREAMEL F U

2EA(740)= A58 A70)00 ¥ = Aol abdbE v ek A )

olE] & FAlgtt]. o & BH, 2E X (740)5= I3 A MR 5 23 7 gl
AL, A7) o] 32, gt v, A7) v aAe 42 A A E 28 5 3
.

2B 2] X](740)0l A4H 2 73 L2 A A (720)] 2] FA A Y E 7] o] A
H 22 (70002 2959 4 Itk 2B X (740) = T2 13 Ao 2 A H v
S A g dar, A 2 RE A apd Y Soll olaiA AR 2RO v
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[102]

[103]

[104]

[105]

[106]

[107]

(70002 29 4= Itk 2 EX(740)= T2 A A (720)0] 2 3|4 =2l € H o] g
‘;—;/EE~ I Z A 720000 o] B A A e E slol el & A4 5 3l
U= AE A o] 2(760)= Bl X QIE Hl o] 2, 7| .=, whg-2 EJJr e )
%3:?}% 7 AL, H =g ol 4x e A7 T e HY 4 E X3
& 5=tk AFEAE A& A 0] 22(760)2 E-dll 2 A A (720)00 &3 T2
e Ae B A st/ Iy ERAA (72009 A A gels 5= o)
21 QTE] H 0] 2~(780)i= 2 Y E Y Aol thet AA| 15 AFE 5= Ut} o &
H, AFE 42 (70)= B2 STE H 0] 2(780) 2 E&) thE AR S (A, 7
Al &

& GAA O AR = Al a"lE 2 M Ee] v ?ﬁ@]EL,qX]EéﬂX}
3=, A4 =, FPGA(ﬁeld programmable gate array), ASIC(application specific
1ntegrated circuit), 71 5 E dt=9of, Belo], AZ E o], W/E= ol 59 3o
= N?Sil =] Z,: }\}1\ ]a{ 6} qokﬁL ?rL?Sil oq]l:—il Eilgﬁulﬂ.b }\]/\Eﬂ /\]—oﬂ}q Al
8 P e st ol 4o] AHE T IREE FANE A2 £IR 5 gt =
;,_:Lgﬁuw}: }\]/\Eﬂf_l xix} }\]/\Eﬂ xJo.]E 0}14_/] oleﬂ qu}o]/\ l‘j/]J— Z|

 shibe] %2 tntol 2 HolE W Wel 5 A8k o] S A Yo
B2 HEse A4dns 2495 Aol shule] e 1l 3 A A

= =
(O 55 55 T2 9] 5 QI & 0§ T2 e Sl X8
AYA

]
f»’._l?jl:g(olzi% Lt Xg A E AT E 01 AT E o] of &
5o mmu delA ) Tedysks T2 asel B g
B &S 38t "AFEIE & 7 A e 7S5 a A e AT
1 o A= 75w A =, AE Al2=ge osto] ¢l d & =
= BE FFY VISEAE gt ol g AFE I A S
T 3= 715 A= ROM, CD-ROM, 27| El|o] 2, =2 Jjv] 25, v 2] 7hE,
St v, B3] v, 2E A tufo] 2~ B2 1] 324 (non-volatile)
= H] Y Al 4] €l (non-transitory) M A & 4= 91 0w, L& o] B A% vl A (data
transmission medium) ¢} -2 U Al A Sl (transitory) V| A & ©] E 35 = 013} 22
ghAFEIE S F A= VISA = U EHAZRE AR HHE A]*E“Oﬂ
Hof, At o &2 AFEHI7L & 7 de 287 AL A e A
g AM o] ZE /el oM = =S wAA o2 A 0} Zigi
1A 8L Lo, o]i= & JHAl o] A A Al el o] V] ARdE ol A1 A o' v g
ol Z3hgk Zlolth, thA] el 2- 7 Ao A DA o7} &8)= V] Fokell A E
el A 21g 7h Apebd Al 9] A AA ol o] A A9l EAd o A oA &
= 1A g E/Etol W ol V[ Al H A E skl A dsi v 4 A =

l-ﬂ

N



16
PCT/KR2024/015668

WO 2025/089701

ot
o

wK

&t

5

Sl <

=2
i

Q_—rL

3|

8

ol 9]
3hE) =, 2023d 10€ 274 9]

T .

T

Ay
s ol

_(H

=2
i

=
} 31 2 A

v

Alell o H
21 el

=2
i

1

ko)
-

[e)

==

Al Aol 2L A A 7}

F, 1}

[s)

¥ o] of

S|
CROSS-REFERENCE TO RELATED APPLICATION

-H A

[

[109]

[110]



PCT/KR2024/015668

17

T4

|

1

WO 2025/089701
3

Q_—rL

3|

8

e

0

Wi

4,

T .

=] 11—

],

5

[e]
e A

[

Wi

Hiu

wK

E

2 qldlo]

H

wl

Fo

=0

B

iy
=

~

—_
fite]

=
—=

u
-

v 2] 214 ¥ GT(ground truth) B}

T
T .

T

_/_\.,J_

=g,
=t

2

o $ho1A,

i

7l dH ol E

A1

5} 2]

q.

Q_—rL

3|

8

e

b

-

o
,_Hl,/l

Wi
<]

g

D
<]

—_—

0

~

o}

Fo

=0

B

iy
=

~

o $ho1A,

i

A28

o} 3]

q.

Q_—rL

3|

8

e

Wi

TK
wir

g

D
<]

—_—

0

~

Wi

A2,

T
T .

2

E

o $ho1A,

i

71 sldlel

A2
)

5} 4]

q.

Q_—rL

3|

8

e

b

-

o
,_Hl,/l

Wi
<]

g

D
<]

—_—

0

~

e 74

%

=
=

Al (correlation)

o $ho1A,

i

q.

A1

3} 5]

q.

Q_—rL

3|

8

e

= 34,

5

(concatenate)

T

Eil

7| 252, A7
o] A3 A = ETL WA 4

[e)

=

=

T

o)
i

)

32 o] &ll M (self-attention)

Ay

A

] %

&
LA

5



18
PCT/KR2024/015668

WO 2025/089701

fite]

;OD
28
ol
ruze]
T
|
fite]

bjr
ol
ol
=
o)

Wi
all

!
ﬂO
Is

—_—

0

)

AO

EERVE

|

[}

q.

Q_—rL

3|

[8

| N3

ol
N 70

ol il
7O M
wr w
™ W
oo
= Ho
e mK

=R

Mo

— ur

H

6

Wi

=

m 2] 54

14 e,

T .

=] 11—

],

5

o $ho1A,
71 47 2

i

b} olabel Q1A 5k v v e)

e}
A6
A}

- 7]

q.

Q_—rL

3|

[8

Hir
o
ol
b

T
ﬂo
Hiu

o A

)

AO

s} ol

o,

o $ho1A,

i

q.

A1

o} 8]

q.

Q_—rL

3|

[8

EEASE

A
of

£ W2

A7) el

o
R

x
e
Bk
jrge)

my

=T

2k
=

A,

T .

T

],
) ) 22 ] A2 v}

Z

5

=
1 1
7

3

=

=

Al A

af

=
=

|

FH=E o

wK

Ea

[e]
Ny

7] &

ol

i

71 Al AA A el R

A8
)

3} 9]

q.

Q_—rL

3|

[8

EN

A2 o |l o]

T
T .

3

A

=
=

Al A

=2, A2 7

S 7 *

(cross-attention)

=]



19
PCT/KR2024/015668

WO 2025/089701

—_ N ~ ~o
ok RN T I S TR 5
= w = % 5 Fe x M 3 5 swT X
| e —_— To ~ ~ = iy 4 Ul o )
9 % Hy BN L Y " = b M
M 28 uﬂno et - S i Sy = =
. iy ; N I o T W — -
nE L KT widy famdz = T84T K
ks . F T=y nedT Ry
= = olo o W m_ﬂnoﬂ‘._ £ To T il ol = o <] ™ |
o =y LG =0 = = oo T o
=1 = o = Mo g e O AT = 5 <o 2wl !
7o ) 70 =1 Bl o E T M SR R e olo
<° ) ~o = o_e from HI — EE = E 0] _5.3 — 0 =
Wr = b U =o T ™ o g ERE =y NI —
s ad ™ W Ml.ldlﬂﬂlﬂu_zgumoaom_xw ™ Gﬂ_hul_]ﬁﬂll,ﬂ} MV
o Gy .oy B g B i ue {| <O ] N LIS X _mﬁ
= % oo F L UBomes Mo BT g NG " SR
w A EOR®uE T X sogn BNy N < omm TR g0 g
. N oo Py BT © wre T M TR
Hy %O of Ao o VKO BT of WOEKE gy yjomur Ew W ad -
=n RO = W B B m o W W om o o= T Mx S H o E
~ T ,# zkoﬂDIVHEf' T Euﬂu V XE‘]OJJ_ ;ﬂﬁ
L TR T W A% %o T HE__F % BN
%0 W Eﬁ@raﬁﬂoﬂ%aﬂi%wu;E?A,E:AE? Woge BT OEL
o TR T eI g x T x B o m AT T WX
T T M T g ghlsagt>agdds s g wowoigle T
FF ENTH TR T A ERTSET S BB W
— o X = R E =W =% =X =T = T o = ol KT W %o %o
T o B BN K T R R L a . <~ <2
LRl PN T Yy PR ER NP oy ®waoH T g
MBI TTRET BRI T I HPCHTEHT =3 ren B ® W s T
TMES BT Ry TR e B H® T oyl M ®
Nl el sl Sl e B B STl B i Nl o~ Nl K e Sl N G U BNl
PR ONRCNTETPERROBTE QM IORLT TG RON P NN T KON
S) = 3] =
To° To° To° To°
I I I I

o $ho1A,

i

q.

12

5} 14]

q.

Q_—rL

3|

[



20
PCT/KR2024/015668

WO 2025/089701

b

e

o
T

Wi
<]

g

D
<]

—_—

0

~

o $ho1A,

3

q.

A1

4 15]

q.

Q_—rL

3|

[

(concatenate)3FaL; 47|
7|22 47 dA X

ol Nz A A~ETF YA A7) <

T

[e)

=

=

T

o)
i

)

-o] €l A (self-attention)

Ay
Ay

A

A
A

4

&
LA

=

A o] Aol 3

jruzel

-
En

!

o $ho1A,

3

7 A E

A1

4 16]

q.

Q_—rL

3|

[

i

Wi

~
ol
el
wir
udl
g
ﬂo
Hiu
Tk

Wi

Wi

o $ho1A,

—_
fite]

ol
Wi

0

Wi

b} olabel Q1A 5k v v e)

D

o $ho1A,

3

q.

A 16

3 17]

q.

Q_—rL

3|

[

K

fite]
Wir
=
ol

o $ho1A,

3

q.

A1

4 18]

q.

Q_—rL

3|

[

il

wK

t] =t o))

= R=E=1

ZEEE

-
E»

x
B
£
ruze)

my

=T

3

=
=

|

ZFHAE

wK

[e]
Sl

EEEER= PSR R

7N 3

e

o $ho1A,

3

q.

A 18

4 19]

q.

Q_—rL

3|

[



21

PCT/KR2024/015668

WO 2025/089701

o}

at
ay

™

~

71 Al AA A el R

)

AO

EN

A2 o A 7l o]

T
T .

af

A

=
=

2, A2 A HE

S 7%

(cross-attention)

Wi

AR
o

Wi

bl =
<

B =
2]

R
2k
=

@ ) A7
]

&
=
=

5]

Wi

214

T
T .

af

i:l

—_—

Bl

wK

7] Sl A

ol



177

WO 2025/089701 PCT/KR2024/015668

1]
1

/

HIC|2 24 & A&34|

1A =g 2 » el o|o|x] x| HEY - ()
10— {(2dx Bi2d YL}

F )

o
|>
Im

Aure gma s 712

J




WO 2025/089701

=b)

A Za g

!

ZA| Mg el=2d

217

20 HE HEHA
200 € 220
\ ! r= r— l‘—/'l read
I T I O I e 2
T T |
\ Y ¥ Y y ! /
21— elag HYAE N 22 2§
A I
|
=T T | F T | S~ S
I i |
= J.  update | |
22—|¥HO[E BB~ |- . |
L |
read !
240 23|48 B8 -
BN X 224
r ] Y
Mea-fT o2H
> C|Z0 25
!
SEEEEE
25—
@E 7 Hm L_—~242
r 4
X uggc| |anazf%
ZaA(8) HI2YYUA(E)

PCT/KR2024/015668



317

PCT/KR2024/015668

WO 2025/089701

od

f

Ef I0d

EFE vEY

9y

L

54

¢}

00£—"

Ny
w7
_ (O

,\v_/_.E cf“—f\.\ V_NE
\q// .

RN eITY RRR
//. / T,M w £ EIETY
RRLITAN

Ty //. A

IR,
SlokR
BikE

ET =0k

c0c |= - 00¢c
T 11
- | PER | e [Tegr
| ¢zz f— —T 022 fe—
L_—__21 L2 2 ko
/ ,
Ic
0 $S8ID £SSB)  gSSB) | SSe)
r————" F————-— -7 ————"
" F.OE " “ TmE _ “ F.NE “ _ _..FC._ " =
L_—__ [T R TN T TN
r———— r————— -7 o7
“ 20y, “ “ Z'e _ “ AT “ _ 2w _Nu
L2 L L L1
=== [e———— ===, e———e
Dgoy Tooo Desy | Degy Il sy e
L_—__J L L L1
L o | Dosen |1 wzm 11 sy |
_ Ay E _ AE W L Az Lo Ahw _Kuv._
= ___ L L L1
BT kol S~ Ri2

\

(44

/

cl




4/7

PCT/KR2024/015668

WO 2025/089701

=t __ __ __ __
nZ/T/ o I | L
_lllun | N | | 4 | _IIIL
1
folole Wig==
S =
x
i ¥
o \
mo
H SoET |y
=
' 3 ' 3 [ &
-
S Ul uj 1] Ul N
S vl = = = o
g i e =
1H TH y |8 TH
o 1 1 1 A1
ﬂ/ : "Mﬁ._

r—-—n
L
=N
L=

Sdd Hze 54

M=z Sd /4



[

WO 2025/089701

57

5=5a]
504 —— m]] E 250
f /
M 22| 32A-0fEH 2o[of
[
I.:.l \
LA ! “L 50 ©
224X
[ _D D‘
M=z olmg——f-——
F2A-0{HH 2o|0]
= S
L ' Kl 520 ©
202—[ ] -
; N "
o e i
ZX MY olag [
Az -ofElH #lo|of
N
! “l 500 ©
+ +
F | O
Lo
Ll ZIERN 0

I

PCT/KR2024/015668

:\u]
A -8




6/7

WO 2025/089701 PCT/KR2024/015668
5 5p)
224 sa—AMAE-E| 250 516—x" | y0 | n0 | w0
S 7
[ |
e Mzal AzA-oled 2olof  fe 0%
—_ |
% S |
; v Kl s O i
[ |
|
Meal- T ® -1
olmY \ ¥ |
LAy | Ax| an | awld- —u:
|
202 E-=0-HzH |
N IzA-ofglM ol '""{f}* |
L] N |
|
[] v [ 530 © i
LT i
: — SO I
I:l i A i
ZRAE |- i
?lag |
HT-o{HlH 2llolo I
|
|
\ |
|
v 500 Q I
i
+ + i
|
| kel || |
,,,,, | i
|
512
|
502 — Uﬂ] E ] LGN NGl




717

WO 2025/089701 PCT/KR2024/015668

[5=6]

HA ZgozLe ofojx| SHYS 55 — 5600
olo|X| SAW 2 njz| NEE H=a MY oay [ 5620

!

omEE M 2a SAMozRH MEH ER 270182 | _—gau
Hea SNME |22, MEYE HEal SAMS 4N

1

olagH olo|x| SMY A MEYH H=2 SHME I|EZ, | 5660
A = el e WX H2HEA U SeAE oS

1

olngE oln|xX| SHUS J|£2, 022 SHUS oz [~ 5680

o |,
HU

2l &2
=2 CEV N I
— |
st | 780
olefglola | !




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2024/015668

A. CLASSIFICATION OF SUBJECT MATTER
GO6YV 20/40(2022.01)i; GO6V 10/764(2022.01)i; GO6V 10/34(2022.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO06V 20/40(2022.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models: IPC as above
Japanese utility models and applications for utility models: [PC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & keywords: 24 4] 71 &-(object detection), DETR(detection transformer), CETR(context enhanced
transformer), 71 €] 2~ E | 2. 2] X & (context memory module), 5 ¥ (feature map)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

CARION, Nicolas et al. End-to-End Object Detection with Transformers. arXiv:2005.12872v1 [cs.CV].
pp- 1-26, 26 May 2020.

A [Retrieved on 06 January 2025]. Retrieved from <https://arxiv.org/abs/2005.12872v1>. 1-20
See pages 1 and 7; and figure 2.

CHEN, Yihong et al. Memory Enhanced Global-Local Aggregation for Video Object Detection. arXiv:
2003.12063v1 [cs.CV]. pp. 1-10, 26 March 2020.

A [Retrieved on 06 January 2025]. Retrieved from <https://arxiv.org/abs/2003.12063>. 1-20
See pages 1-8.

XTIAOQ, Fanyi et al. Spatial-Temporal Memory Networks for Video Object Detection. arXiv:1712.06317v1
[cs.CV]. pp. 1-10, 18 December 2017.

A [Retrieved on 06 January 2025]. Retrieved from <https://arxiv.org/abs/1712.06317v1>. 1-20
See pages 1-9.

Further documents are listed in the continuation of Box C. D See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application «X” document of particular relevance; the claimed invention cannot be

considered novel or cannot be considered to involve an inventive step

“E” earlier application or patent but published on or after the international )
E PP p P when the document is taken alone

filing date

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0 document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family
«p” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
21 January 2025 22 January 2025
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2024/015668

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

DENG, Hanming et al. Object Guided External Memory Network for Video Object Detection. 2019 IEEE/
CVF International Conference on Computer Vision (ICCV). pp. 6677-6686, 27 October 2019.

A [Retrieved on 06 January 2025]. Retrieved from <https://ieeexplore.ieee.org/document/ 1-20
9011008>.

See pages 6677-6684.

AN, Seungjun et al. Context Enhanced Transformer for Single Image Object Detection.
arXiv:2312.14492v1 [cs.CV]. pp. 1-9, 22 December 2023.

PX [Retrieved on 06 January 2025]. Retrieved from <https://arxiv.org/abs/2312.14492v1>. 1-20
See pages 1-9.

Form PCT/ISA/210 (second sheet) (July 2022)



= A AR LA A =AW B
PCT/KR2024/015668

A, EHo S Ve BFEASIHERAPO)
GO6V 20/40(2022.01)i; GO6V 10/764(2022.01)i; GOGV 10/34(2022.01)i

B ZAtd Hof
A H AT HAEA S E/E 714D
GO6V 20/40(2022.01)
FZALE 7SROkl &l Haid o] 9] i d
g S ELhT B Sk F A B AIQE L AL FHAaE el 71 A" IPC
AT HALAMNTHE 3 YEFINAE LT H: AL A &l 7] AE IPC
A ZeAbe] o] 8- x4k dlo] el | o] 2 (d] o] E ¥l o] 2] W3 gl A Mot A 1)

eKOMPASS(53] 4 W5 A A A é}) & 719 = A 743*(0bject detection), DETR(detection transformer), CETR(context
enhanced transformer), 71 €] ~ E o] &&] %(Context memory module), 5] W (feature map)

C. #4853

ZhHe ) e 2 wd FEE s B el 714

o
e
ot
-
o

NICOLAS CARION <, “End-to-End Object Detection with Transformers”, arXiv:2005.12872v1
[es.CV], Bl ©]X] 1-26, 2020.05.26

A (A 2025-01-06] Z ] <https://arxiv.org/abs/2005.12872v1> 120
ﬁﬂ O] ;(] m] = Uq 2
YIHONG CHEN <5, “Memory Enhanced Global-Local Aggregation for Video Object Detection™, arXiv:
2003.12063v1 [es.CV], 0] %] 1-10, 2020.03.26

A [ A 2025-01-06], & ] <https://arxiv.org/abs/2003.12063> 1-20

#HelA 1

FANYI XIAO 5, “Spatial-Temporal Memory Networks for Video Object Detection”, arXiv:1712.06
317v1 [es.CV], #l©] #] 1-10, 2017.12.18

A [ A 2025-01-06], 2 A <https://arxiv.org/abs/1712.06317v1> 1-20
#Ho]A] 1-9

HANMING DENG -5, “Object Guided External Memory Network for Video Object Detection”, 2019
IEEE/CVF International Conference on Computer Vision (ICCV), #| o] %] 6677-6686, 2019.10.27

A [A A 2025-01-06], 2 = <https://ieeexplore.ieee.org/document/9011008> 1-20
| o] 2] 6677-6684

[7]571 @0l cA%)el A1 A 51o] 935, [ sressl
# Qg 3o 594 Jhelae:
N Eﬁﬂo] "_}d‘ﬂo] 9= 7403___@_0] ) T i
R kil FatA o
%

rir
e
2
N
ro
X
ly
-
FiN
tlo
H
Hl
B
il
40,
o,
i
i
o
2,

DB FA 2404 B219l0] 5T B 913 Qg9 w

B wAEULET e S0Y B2 LS VY HAHAZUY o 2wel prele] 9 Bal oW Bdl shubvo @ Fy uiy o)
o] Fof /Y HEL EE 55 ¥4 NTFA S A E A o] 91 A1 0 @ R},

"L A el o2 A7) sk el i ok 218 g o) . =W o] ol A & Lalo] St olare] T
Bl EE e 5UG ol frelfE WS BalY] gete) YT THRRA A G H. A G slo] s old el e
SES- = 64 o di}}—?ﬂlo}f ]é’?"lr— puA E—?ﬂlo] Loﬁz]-oﬂ Al 2%k A ?"

; AR e ARl gl Ao B
07 FF NN, AR, AN B e FRe At e 2 if o *HL ]:‘% . +
P A o) Fol FAHYO ZAZAY oA AR ER & TALASEATA Hehe
A ARl A SR AR A
2025301421 (21.01.2025) 2025301922 (22.01.2025)
ISA/KR®| 3 2 AT A Ab
W@ = 534
(35208) th A A A AT HALZ 189, 4% (EALF, AT
AR A AD
A2~ N3 +82-42-481-8578 A 3 5. +82-42-481-5642

XA PCT/ISA/210 (- A 27y (20223 78)




A AR IA ZAZEANE.

PCT/KR2024/015668
C #d £33
Fhel a2 * 18w B o A e e 714 AT

SEUNGIUN AN &, “Context Enhanced Transformer for Single Image Object Detection”, arXiv:231
2.14492v1 [cs.CV], 7 o] %] 1-9, 2023.12.22

PX [ A 2025-01-06], 2 A <https://arxiv.org/abs/2312.14492v 1> 1-20
H o] 4] 1-9

A& PCT/ISA/210 (- WA £-4]) 2022\ 79)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - wo-search-report
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report

