_-|_F-'~-="‘-4|_-T;L

ZIHES! 10-2021-0023470 ‘Iﬁ

(19) gt A=E33 (KR) (11) FANE  10-2021-0023470
(12) F7/WE3FE(A) (43) FALA  2021903204L
(51) A58 &F(Int. Cl.) (71) &<
GO6K 9/62 (2006.01) GO6N 3/04 (2006.01) dMdEa AsEEG
GO6N 3/08 (2006.01) GO6T 5/20 (2006.01) ANSEMA AET AME 50 (NEE AT
(52) CPCESEH skal)
GO6K 9/6202 (2013.01) (72) ==}
GO6K 9/6267 (2013.01) o] 4 3|
(21) QJ‘:Hi 10-2019-0103702 76]7]_1]:_ :‘]lOO]:}\] (?j_l/‘\_%:rL 701—_40: 196 1165 802
(22) =LA 2019'308¥23Y (RS, BRI g ol E )
AP TARE 20193308923 (74) dglel
S
AA A7 5 2 147
(54) &g o] B wAe] FA 7ty Ui 2 WE € & §% FA
(57) & ¢<F
=)o A 7igke] Ak Q1A W 9 OE 93 FXE JfA ST
okl AAdo] wE wWixo] A Zuke] Ak 914 wEe Aol Edtee Holx shtel %27 THE
AR 27 I AA Al A7) 27] BE| ZAsM] AR Sk dHolEHE rutez A7) AojHe A
ste Aol =4 A 2 24" AV AljHE Vbter AAE AAstE A A4 Ay gAE 3¢ &
AT}
o 3 - %13
1500
XJ| T &3
(1510)
A
MOE Z¥E
(1520)
A
HH oAl Helg
(1530)




ZIHSd 10-2021-0023470

(52) CPCES|&EFH
GO6N 3/04 (2013.01)
GO6N 3/08 (2013.01)
GO6T 5/20 (2013.01)




10-2021-0023470

5

=

=

H

i
=)

Bl &

jé]
gle] o]

71
3]
=3

el %
7] %7

0

)

s
a

%o}
=

p

L

15}

dlolElE 7]
o glofAf,

s

5 A 4
F7H9)
ATE1
3TE 2

A1

ﬂw & X ol
il T O
q i
OE HL Lf
w ~ o ofp
w
) e i b
5 Hr o] mm
O KO o
T z ulr O
il = oy M
iy b mr
w 2 L
o Lf —_
~ ) s
X ¢ oF -
— m_ Mo 0
N KO )
<0 Eﬁ OE et
s
b o Wl )
ol 0SS = "
£ # h o
—_— a0 N
" s il e
OE o ot
—~ X A o)
(] nma _—
> —_— N
— N
3 W M J
= oo —_— )
2 A = 3
N x T
) ~ N
2 N of- oy
T Em _ T =3
Hr o N
<0 7o G
G o T
X% B w o
E o4 e =
<0 o o LY
e i ! 4
o o o
el - op Ar A ol
o A r °
Moy L Mo Z Ny
T D T oo rox X W
™ o oW n o= o =
X T = T P
R o 2 o aCH
X XX e
o w T .= . M .o
o= F GO 3w = T o W
~ e = o G SIS ® 2
~ N} m.ﬁ (22 ~ o <f ~ & y n 5 N
) f = ) < = ) S = 3 )
N i o w0 ﬂWo N IH Ml "o \_n‘w_.ﬂu MR yu o ﬂWo 0 N
~ 3 T 3 N T = = ~ ~ T 3 N N
OO WO OR O OROT K T O T K X0

L
L

2

o glofAf,
o glefA,

1

[<]
1

[e]

o,

S,

g7 Aol 2 e 7] AfF Aol o
Aoz

A7 6
A5
A3 7
|6

=



=
=

10-2021-0023470

5

=

=

b1
1 AAdE = 7] 7187

i
=)

3]

o

-
3t

B

j
a

[e]

H

Y71 2 e A}

3,

piks

=
.

7}

-
It

B

j
a

o

2 el A

1

pud

ke)

o glofA,
71 A QA A G,

2y

S,

Al

Zb Ao el o

A7+% 8
ATE 9

R0 o = T Jp
T O
. N By %
o Bk N N
S T Ho o
B gt R o s op
.- — Nd I 5 e
o+ Jo bl = s
%0 X T ™ =
n —_— — — X
X %) ~ N
i <) 4 %o ~
KR i = ! )
5 ) = # T )
= el i iy o N
¢ N ~ A~ A S
e N o ol T
5 ~ 3
o ~ 4 oy ol
N = T _ ﬂm ™
.- &H N o
ol g T 7 -
HME X . W_ W 3 3 ~ MM
A " z B = S
T X o3 R N o N = < )
L. oy Mow = e i
o 2 —~ — _
= K 3 ) o M WS . <
NoomoR o 5 Moo ~ x ©
I o o X S ER oy - o -
U R B Wo mm ~ WO o A
T 2w ) i N < juris
o N = o B o - I C o
X N =) N — N 7o 0o P
T = & T WX LI -
= M N = - o, X <N Lo {
w2 % - ® W N
o o T - T =T T o o
o= X Hr %o s w1 = o Jma - i
T o T o X _ X & &
<r = 2 T o ’ °
=~ F oy T X o N X T TX _
N ~ 0 ~o NOX N
WY oe X T L © o 5 Ak x
w = Ea <0 o o N N mww Tl ~
T o 2 = 2 RO A o
Wr =° oj o %u o ~ Mﬂl ~ ) W W5 ; o
' ) " — X B I
T ow m R < it Moo N = = X
“ow X o ol D T N A N °F A
3 — —~ o#a s - 7 <0 - =0 ‘DTL
o N XO HT fron! ! X < ﬁ Lt Lt OﬂE
X nJ o ur —o K Hr ) 5 iR o i T
)l [ w2 = w IX a4 o 22 oo e wooRe
e I Y SR " N F = T ° R A
O S T T g X TN =y = M o« ® Mo T o K
‘EE — q ‘ma = ﬂ ‘q [ — En_ _ — 7 Z.E s ﬂo ‘@l ‘O|L —
I R ) = = = BB o koo Y = o = R
B G = N o« PR T e Ty Ao T3 5 B T X
) f = ) f = 3 iy X 3 B o 3 = =r
T M W joH w2 Ay M g 3 T OB U | g0 e X N X m#.a w 2 N @
— e o — o — — T L A
T N K = & ~ T = & ~ & " - =2 ~ N =~ - & ~ X
ToxON W OR T O OToO O®OT O W ORU R T O oM O T RN



10-2021-0023470

5

=

=

H

e
=)

WA A8

2y

S,

20
.

T2

L

] A
7l & & o

ArE el A1

AT 14
g

oorT OTENEY P 0w STEETZ R i
— o w 70 > B
X XY g EmB kg oW ogpgl Lk il i
< ~ ﬂEL)n_rmﬂ% o o . oo B A ol %= 9
oo o R M ) 2 W = i
i o R T = W o2 A ~ o T
jo o X T o ) ! njp by < do A olJ wm B o =
B) R IO SR IC A - S R T U ro i
o Jl = — 1# ~ oy o ne c.: = B ]‘Vl ,U| o = Ot
T R w 5 ~ T TS c3
= o = mA H o2 E | X o2 E w ° = Wy i
% B TR I T 0 2o
i ~ X = T om M T o o o o Jn %o _
" T &k of B W W R R— =T N 3
= o ¥ melow® wew L oM gmnI® o °
X s LT wmETH  oge 2 owmWo kT w o %o
0 = NS CRRCE T B E D = U =
o = - o oF = ” XOHE A =
) g moE W g = i El T N B .- g N -
Ho o % ° ok — B o GG " pi
o ¥ T T imiT xF 4 TN Ey o z
By Ho X R TR I 0 T g T =g z D
A eI RExTam §3 T FowX T T B ﬁ
" o K S E X T =
7 = - w R 5 Mo = Mo BN — Hr
K %O ‘W 2l ol nE o = %!M; M o oy ..h'., Wﬁ\ H 0 @M ‘W T =T =
Ww MM ﬂnm mﬂutmvﬁ_l Wﬁa Mﬂq .Q...H]oﬂ7ﬁ1_ ) =
B EofE sk ®RN o opm Tugddw M 2o =
~— e 0 iE e .._ sl ‘Ur ~
A i Mo o o o M < TES LB - o
) = Beog ® . 2mF T ﬂ?%ﬁﬂﬁ%% (R =
> z el T wz Tw ov®m .3 o w = -
T oo P o AR W gy Wy, w X ™ N N
o < o w5 ) Jo o oI N iy o= M o o
0 o T e oMo ™ F w P X3 E W T o
ur < o W » 5 iy ) e ® 5 K T A !
o3 oo oy 7O T5 T8 Mmo 9% =
T o E¥ Rz of £ ow®_ _ ENW ~ % il
% gl o CE e 2 =% g T o P il
= o) =B T aT g = S g XU L X A
il Y Z A = il 2 2 s W= e T — ) —
iy e L S ol W < z o ol T o o F o< = Mdﬁ wr N
o ) = — = {1 S S = AN o 7o <0
o ) PR ™o W Y4 o5 &0 T x
= A = U L =" 2 5 TR - do T .
— al‘._ = oF M"M ‘m = X - ;OL E# o T o ‘ﬁ HLE mw, = 5 \mﬂ_
N = % w4 © Ho ) _Eo = T F @ W o H o o =
o o w7 T o _ W e N o = E o, T a o
T djo ooy = 5O w e A T "
e = T wm_ Tk HT.m rT  oTosg R =
ey R L R I M= SICTRAS = — T
N W T R O T g o MT TR o T EE o X T ok A
N AE | = ,D| ﬂ,L E HI N~ ,D| o N ] _so ET ‘mﬁ AT - OE oF — ._I/.H X =
= hx X2 W= Mo gy S _ % g w D R
- TR W Ao n WX a2 T =P T P =) m_#.u oS o N 1] = . X0 T =
N WR o ool o E T R igw T T oo N oK Y
Ho il ook wr BN T oy 2 o) L= RN F o B — o E°
= O . oF s To X o B/ 2 = ) 2y P o ~ 2y
S W e e O B B N B ok BT e X Z
H O ToT BT SNUPFR MTS T MEwTAHT W T AT W@
= ) = T o ) = = =
S [} [} [} (=] (=] (=] (=) S
S [} S (=) (=] (=] (=] (=) S
=) =) =) =) =) =) =) =) S,

El&

)
=

7]

=

Pl

°

Ly
a

#o]

p

L

!
HE 7l

[¢)
A A AL dAE ®



10-2021-0023470

ol

=

=

o

e
=)

[0010]

ahibe) 27

4
"
)

o
froint
[z

] ol

sHA AAE <

[<)

3}

2

stof 4

S

Q.

o8

=

=

Ao AR

)

boks gel, ¥

pud

v 3]

E7E A

pS|

yigel a3y

o]/l A

[0012]

[0011]

37t .

o=

ok

oV

0

LheRd ol Aot}

=

=

£

)
=

=

2
[e)

]

=

A #lelo] <]
UIEAZL(DN) &) ofm#] 8 7hgA] 25 ekl oA =0t}

3

gy

2 3 WAo] =

g o

R

U E ] Z(DCN) ©]
A

=

p—.

Al

F A

[ 54

g]

=],
g

T

=]
=

X
s

L
o

4

= 7g

ju
a

[0013]

—_
)

HYEAI(DCN) 9] F+2& Yehd oA el

Elo] e A Lzo]t},

)
=

%7

ey

0

o ofsl 44

al

LHERL el A o]t

=

=

=

)
=

100 7<) == o]

=

p—.

Al

EEEREEER I PR ES

tol A7k Ao

5]

< 7

o %

‘1

Hr

1A

0

mr
i

o))
e

1

P A g

[ 54

k],

st7] 9

)

wigs 44

-

[0014]

B

& YER erEeln ) =

st 717

Ahg5

=

B

|

H| %] ]

[0015]
[0016]
[0017]



[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]
[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

ZIHSd 10-2021-0023470

84 1

B@®)=R +4«EF—R), 0<r<l1

3709 AL ek 23 WX o] FAL thgat 2k,
7314 2

B(t)=(1-D[(1~1)B, +tB] +A(1~1)R +1B)
where 0<r<l1

(B(t): 22 W=

2
5|
2
%
&
pas
o
s
2
2
fato)
E
B

% 4= 4Y el 3 @ 2 Hxo] FHL et

®oage MY Aol FA R 2% vAe] FHE olgste] & 5o mAE ukst gol, AolHE 2HFOEA
O ARl o 2 2a wE U AAe] &2A B)sh @ WAe TS 4AG F Ak, nF WA
of AL olgstel, el AA Ei olX &AL A BT + Ak

®oage Xl FAS AF ARTH UEAIOMY 271 BE(F, 3 WA dolols] AE)E g B
W Ak, WAe] FAS AgHY, AL 2U S dn AF ARTA UEQION Ao 49
FAo AAY 54L& WAL

%62 ¥ el AAde] mE A A4S A% AF ARTH YENLON ) TR b Aol
®omgel A, £ 69 A WA dlolo] B thFd A9 % 219 WAo] FA ola) P,

a0 o) ARR 27 AE e AR, ® 7& WAjo] Ao B
= e 4% ARRM WENZON I} F
3}

sfel A mepe WS ¥4 ekl dAEelth. 3 W

Fowd X

% 2 o Aloj4 Ak, Ao d e ol
g3 wol TH BFL WAL 5 ek 24 wlolo] Fae] A4S, Al Al Aol Jew, 7 Aol 2
o AFE (x, Y)7F AUt olel@ 23t welo] FAe [534 313t 2o gl 5 vt

B)=( _t)ZB)(xosyo) +26(1-1)R(x, 1) +t2Pz(xzay2)

where 0<r<l1.



10-2021-0023470

ol

=

=

o

i
=)

]7”

)

ol &%k

-
It

L

L

7HA
SCEEE

o

=

Exts

y:
Aol 27

=

X,

Vo
= )
Sol At

oL OL 0oL oL JOL oL

éa)qo , 63)40 ’ éi)Ci , 63)2[ , éz%x%l ’ 63352

(VPL : AloJ 9] gradient, L:

V,L=|

784 4

[0033]
[0034]
[0035]
[0036]
[0037]

$Ho% Ael@ & qvh,
$How Aeld = qvh,

od

7]

o
=

[0038]

od

7]

m
=

Al 3

[0039]

—_—
o

ofp

[0040]

Be] W7o

9o wAIE wlel o],

"

ol

fo =2 ] WA ol

S

A, =, ANRE TH

wHof A
E)7F Ao

]

[e)
=

R

ojux e} =717}

7]

5(0.973, 100 #X] o]

ehdct,

=
LIPS e
-

L

11

Bl 9
HE Uebd oA o]t}

)
=

o

L5

o= o W
)

2)

3}

Bl Alol¢] W& (inner—products) &2 AAt

WA #ojolel
oz

e
R

3

gy

4
=
=

o

(e}

A
‘,
=

she] A WX o]

=

=
2 A4
LHEbdl efl Al m=oft,

AR

o3
A}g-3ted

=

ol & (

& 7k

ZH
=

o =

o

HIEF(DCN) o] 73

E]7} o gl A 5]

Hj A o]

100 72l wjA] o]

AE e,

LERHTE
)

W E<2] Z(DCN)

L
o

=
=

)=
A=

)
7] wlA] o

o

=

]

Alefel

A M7=

<

o] Aol A max-pooling
B izt

WA g ofofe]
w

1
t}.
)
=

A

o)
AN

=
[¢}

]

=

P
-

1

B 100 7H7} ¢

2]
ER

‘1

5o,
A

)

=

[0041]
[0042]
[0043]
[0045]
[0046]



[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

SIHS31 10-2021-0023470

F 1
Proposed DCN
Conventional DCN Based on Bézier
curves
Train adversarial 0% 68.52%
Train adversarial 0% 09.01%
= 132 2 dol AAldel w2 wWXo] 3 7luke] i 14 FAE o YEld EE Aot
B AA]de] W g g AA(1500)= 7] ¥ AAHF(1510), AiH ZAF(1520) FE AA A2 A
(1530) 2 =33, = 139 i 914 A (1500) 4 AAdo] wE Ao, & 139 LAlE BE EEo]
A5 Fd8aE ofyH, thE AAdddA] g d2 A (1500)0] E3E dF EF o] F7F, ¥ e AAE

Hojmz 2 o] AofHdE EstE WA o] A (Bezier Curves)=
ZIWke B2 %7] HHE AAHsg. 7] AE| AHEd #Xo] 4L £ 1 H 2 5o 3] FelE 4 9l
T3, 27] 9 AAF(1510)= Fo= el wix]o] S ﬂﬁ}o% z7] 4HE 44T & Fx Ay, F
A% shuel wWixo] FdE& A A9, 7] E HAF(1510)E 7] HA Hojx F 7l HXo %&é
o] AljHdE TR, AVA, FH A = 9o TAIE nle} o] AR thE A9 H|X|o] Fdo] Thie
AHY & Ao
A 2AHHF(1520)= =7] dE o) g8 AHE <5 do|gHE 7|vte =z Aojds A},
TFAFo Rz, A 2AHF(1520)0F %7] ZHE o] &3ty g5d sk dlo]Ho] wel Alojydo] o] FHES X
Aok, 4714, AAd =2AHF(1520)= AAAHS oleAA =7 HHE BT = Yt

Aol 2AH(152008 Holw 2 Aol Aol zAze] Y@ £AFFE a2 Aol 71871 A =
Y A 71N, £ARFE A 4 52 A8 5 Ak,

Aol 225 (1520)= 7 Alejxdell WhEk 2 7je] A4 JhJ}fﬂaﬂ,zﬂﬂxHﬂiﬁiﬂQVH%@H%
ZIe715 Antete] AodE 24 & A, A7, A HAEE EFehe WXl FHLe 74 3 o &

.

Aol AR (15200 Aol= shtel Alold Azel 71471E Axkste] ol WEehn, AEH o) F gl
we Aol M e ol%A1Z & qr,

M Q1A AD(1530) 2AR AR Jwen AAE Adshs BAE FPdT. AA Q4 A
(1530 S48 wAe] FAe Jlwkow Ax A4 FAsa, A4 Avkgel FAY WA AEe 245
EERE wEstel Faw

£ 14 2 ouwe] Aol whe wAo] T4 kel i 1 e AEs] 98 4wl

g Q14 A (1500) = 54 /19 7] THE A $T(S1610).

Ak 12 A2 (1500)E Zolx 2 79 Zﬂcﬂ S x3tlE= WA o] FAM (Bezier Curves)S 7|Wro =z %7] dEHE
AARZT, w13, A 94 FX(1500)E B4 #K o] FAS Agtslel 7] FEE A4 & ¢£x Jut. &
ol WKo] HAE AFI Hg-, 27 JéEi AAR(1510) = H59] #Wix]o] o] AoHdE FRIIES ).
Ak 914 =] (1500)E 8t "HolEE 7|Hte g AojHS A TH(51620).

A <14 A (15000 Hol% 2 7je] Aol gt &S Ea) 2t Aojyel 71&7|S Axtsle] AT



10-2021-0023470

5

=

=

=

g )14 A=A1(1500)

TH(S1630).

i

k)
w

33

[0064]
[0065]

N w7 N T RN U
BoHp e BT F BT o 5
i K TR A
x o S
© R T BT Mo
o TR CRC NI
& A o < ' W
N — LEXAE o
H o < AR A o
ENCET R I
B e CE = 5 &5
M- T T 22w
MoOER TR R =
ol m = o __®
-~ = Ty o ol
o B ™o 3
‘Ie.rv - ,ﬂﬂ‘ll o N
Zo]Ur ool o B
i N HoRr o= o
<0 o HEM o 7 T
HoE e AT
o7 = o g o P
B Ao T =
/\‘ml e ‘Luﬂq;oll‘w
T ooy K moﬂwamﬂﬂomﬂ
2F® w@ wd T M%
< T T
AN D o e — =
W < = cb ﬁ X
T o ﬁ_u,_.ﬁm T = LCM
Of ! O wAlH.t H.f ﬂﬂdﬂw
el L A
mw.o‘mlu.,m&%_/ E%M‘OI;O*A
0
Boar < om o ook
NﬁATﬂev mr_mﬂmmﬂﬂu._mo "W
or QE 1_,.A.o _io ~ ﬂ‘._ . M M ‘WE nmE K
2o Wow oy, %frw]rawut TR
uuu”wr‘_ N o ﬂAm:rVLMa o ool
WA TRy T % oG
T AT W BERNN mx MR
EWe T o LwE
T~ TN p AR s 8
=N N RO - ~ 5 @B
M 5 QEOOAEE‘_ — —
Ma BN o 80 = SN
Sl - R T T o X
e Te 2T R o
AR TR e} O
— —
Boop bl g R g O <M
R R ootz B
~ = e )
WA TN R - < -
S TR TN H g S ~
S R = T
HRTo s 499Tnmes T 8 2 1§ Y
o) = 3
\O \O O
S S (=]
= = =

(@)

_‘IO_

(b)



k1
g

(a)

(b)

_11_

ZIHSd 10-2021-0023470



)
N

—_
s

=06
Conv Pool ing Flatten Flatten
(5x5, 30) (100) (10)
+ Relu + Relu
— Sof tmax

FX
N

24x24x30

\

28x28
(Input Lmage)

first layer filters

12x12x30 100 10

_12_

10-2021-0023470



=97
=48
P1 P2 P
Ps
PO PO
Ps P2
EH9

_13_

ZIHSd 10-2021-0023470



ZIHSd 10-2021-0023470

_14_



1500

(1510)

ZIl 2H £3%7

/

(1520)

=
X~ =2

N[O S RS

/

(1530)

R Q1A K=

EHIY
( A )
S e =7 2H €8 F—~_151610
St =2 235
st& HIOIEHE AFE0t: L S1620

SO RS RENES

Ol SXE QAE
(0]

JZ o

2HHl QI

S

10

rlI

—~— 51630

_15_

ZIHSd 10-2021-0023470



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용
	부호의 설명

	도면
	도면1
	도면2
	도면3
	도면4
	도면5
	도면6
	도면7
	도면8
	도면9
	도면10
	도면11
	도면12
	도면13
	도면14




문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 5
 기 술 분 야 5
 배 경 기 술 5
 발명의 내용 5
  해결하려는 과제 5
  과제의 해결 수단 5
  발명의 효과 6
 도면의 간단한 설명 6
 발명을 실시하기 위한 구체적인 내용 6
 부호의 설명 10
도면 10
 도면1 10
 도면2 11
 도면3 11
 도면4 12
 도면5 12
 도면6 12
 도면7 13
 도면8 13
 도면9 13
 도면10 14
 도면11 14
 도면12 14
 도면13 15
 도면14 15
