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Signboard Replacement in Video clip
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Abstract

In this paper, we propose a technique for smoothly replacing a signboard image in a video clip with another signboard image
and an application for performing it. In order to replace the signboard area in the image, it must be tracked and the shape of the
signboard changed. Also, when an obstruction occurs due to a front object, the obscured area is extracted so that only the
signboard area can be replaced, and color correction is performed for natural synthesis. The proposed application receives the
information required by the algorithm from the user and explains the required functions, thereby disclosing the entire process in
which the algorithm is actually implemented and tested. This can be used for a variety of media, and can be used as a means to
remove the indirect advertisement that is often seen, and it can also be used as a new advertisement model in which another
advertisement image is inserted into the image to be advertised.
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Fig. 1. Virtual ad applied to blank space using graphics (left) Virtual ad applied to ad area (right)
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Fig. 3. Signboard image aligned with user-selected signboard area

AHEARTE QJHRE 7]z )
A AHOZ o] e Ao 0}1,13} o)
2} Al oy H A 52

T 7357 Boh dargsel 28

[4\1
)

agcte 99
o w

o]
A

o, > rlo

09!, F-f'-:z
1T R o2

gﬁi
rlrjgﬁu

=
3571 g

9
SEEE

Initialize stage Algorithm stage

1. Find key frame
2. Select area of signboard
3. Align signboard

Convert video

Tracking signboard

Find ucclusmn area

A

Synthesis signboard image

Signboard replacement

Signboard relationship

=

Color revision

%

= - = A
&z z>_{§$
nzr<z>»x

J12l 2. mlekskE 7|8el =M=
Fig. 2. Flowchart of proposed technique



342 WA A2 #1335, 20179 59 (JBE Vol. 22, No. 3, May 2017)

stefopit ah=tl, ol MElE 7kt 4o 7 I x3}F ing)dte] FHSh SR E AHESHE ol W E
yas Hlaste] alo] d £ JAEF hd s 44 A o] 74, 3T A 22k o|m| A2 9] Jofe] A
TE Stk 27] 3he AHUACH, IY (9 9ud  FGEEL F oFA Aol ERIANT RYYS T
TS ST 5 ATk A WA QgL B Qo S ) Witk kel @4 ol el AxEel 7
& #4517, 48F Yol Mag Fola R Py B oF %A el AAYoR Ao
AR HoIYEAE vetdiny. Ao e WAG v, ] FALS Z710) AATE A @ A1 =ZH e 2
ool &3] wEe] Avirhe Aol AR QlgH 7h 3 el RE Adelel 2R Z i B JIE
3 ggo) WA HEH ol Lohl7] S8 FYol )3 (warping) 3t} F2] g},
oy, A2 FAE HAst] wAsE s 1 o SRIYPTE AL A o) ZH A} dA =
Aol A BAL FaEh o) Fole 4EE 7 g do] EAHS At AxsiAed, AHEE SRS
EASEE R G 2IL G WS 0] FRIA SFTHE gt 79E Feel SAHS FE8
¥ BAE o1gste] e wASAT Adste Bt W 915te] 9] AL 4R T JYM EAAE 53
A 7IHE 2 EY BHER Slste] AX7F L EFo] Aom, ol Za s A ZH YN F2H EHHE
ofUEE oln] #9H e AsshE duFor &Y < Brute-force 4] © & ©A1317, KNN(k-nearest neigh-
at7] A%t Az"le g g4rbssith bors) S AHE-stel AEIATh olFA AES svE=
ol Eo] € 471 =, RANSAC(Random Sam-
1. A= =ZyQlof|M Zhm ooy =X ple Consensus)®2 3] o] A3 (Outlier)5-< A 7 8H3 T
olgA wiAE AEZYH TRIHYE AXSHH 234
AubRl 7O R HGE Mt SHGTZ AWM el WskE dold 4 QA HER o]d Zi
35 & ok 249 F3 o] 7hgsith AljbeE 71 o] 7hgte] A ARG 9I3le] A T YoM e 7+5t
< SRV E ARl 7] ] oS 9] % (warp- 9IS FAHAL 5 AUtk

T3 4. MH Sl SEFE hE L HE (BA ZE), o1 Z2l(P)

Fig. 4. Feature point matching and matching in the entire area (current frame (left), previous frame (right))
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Fig. 5. Feature point matching between signboard in the scene and aligned signboard. (Not containing outliers (left). Containing outliers (right))
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Fig. 6. Abnormal homography transformation



344 W3 =EA AM2d A3%, 20179 52 (JBE Vol. 22, No. 3, May 2017)

st < 0.1, sx > 2 (N
sy< 0.1, sy > 2 (8)
P(perspective) > 0.002 9)
LA, 2B, 2£C,2D<180° (10)

2(6)9) 2 W5 AW £A7E AANA ot
49 EE HEYo] PANEAES AT 123 4 (7)
3 A®)9) sxo sy 77e) x%, yE 27U s WalE
shelsie, 2(8)S 9 W7k vehgA oldAg
she 2402 weF A2 wsbh SASATA Aol
A2z Wekshl JE e Bath o] Aol e 0

uok 2 g2 29l S, glol 00 7 9 wat
= AL stk 2AY Wash 93 wae) WA o
els7] $18 QA% Bel met AEATE A4
o
2

N
4
2

El
it

(e

YO Hhro] ARSI Fsith viA o R 95 of
ARl oF sh=tl, A (10) 19 (6) AH2HE ol HAH
180°8 HeAE By 913 Aotk o= ¥H <

]2 (cross product)e] A 2& o] &3l A A 4 g

NoHrore qo §2
N

£m1m§

._Q,‘ro

w
r\l

i
02
12
M

=
=

=

Mo
o

2 QoA 2he G RG] SR
Al &J3ted 7FA F(Occlusion) g & © A
} 1°ﬂH°ﬂﬁito

o

& od o
)
rhy
2
o
_n

N

N
Mo
> o

S
r o |
L)
rir "
ox

R
e T

o)

P

B o2 S gy Ho X o
(]
19
T,
ox
= i)
inj
H
; l?i
i
o A
do
HU
o
Jﬁ‘
o
X
r_>.i
m{n
2
fitl

E

i

W~
oL L
4
£

o o r
.
o)
>

fr fol
2 |
o [
O o = o

NN o Mo X
=

et o rlo
4 18 fol

| 1, (R, G, B) — I,(R,G,B) | < threshold (1)

29 ede] 79 AL s Folst 11
Exo] 9)5te] 7t Ao] wAlE HEo] AL
o7k Wlw A A LAt 2 (11)011*1 LE 5
B3 e g shholn, [ & AEE 71 onR] <]
g ofmett). gg5e shhel RGBe A Aolot
(threshold)Z Bl &ate] 7hak Q¢ elx] ol A=
AAA Fh 74“4‘:’}1‘4' E}Eﬂ] 1498 & g,

=
2

ox
ﬁﬁrﬂﬂ
I

=
R
o

@

o o

-
2

1o, M2
=3 U
s
o &

% 141"“"19] 7+ °§‘3% ZJQ”SM] g7 glonz 4
g2 e A AP Rl giok AW AR ARSSH
W 22 E(hole)o] YA o= A7A Hedl, )& sl 4
3}7] $8te] TZ ZX)(morphology) S1AHS 3 gHo 24
s AAT F AATE G Wl A vlwE stof 7k

= FEY oW (binary) 94 okl Id (DA &
A, g%

€ 2 999 o)) e
u}

o £ L 18 do
L
ot
)
X

X £ 0 o2

Ol 7. 2 gog FE5 2
Fig. 7. Extraction of signboard area

4. M 2H

A B AL C Wengllo] A|¢tel 2% slo]E WiH A &1
29| °]5 F(Gain value)S 9 O= #-g-3le] 2pAze] 2
4 AFAE E T ST SolE MH A g YT uj o
Zr B0 E MYH At YR BAHFE Vel
ok Wy o] AR = 4Ade] Fe] A ol AFgle] s
T IAAE B2 AFs o st S YA
ofe] QRIERE Qlate] 18 2 A3t HA gt wat



A slo]E Wi AE A}
(Green), B(Blue) A'd9] 3=
AL sho|E WAty S

A5 Sho|E WA~ FTFES G4 ol A W Jf

o kI S ¥ oo o

1

= oy
T(R.GB) = RR.GB)* s

—~
~No
~

2] (12)F A5 Slo|E Wi X 4y e|E o2 ALk o
We WA g JAel Jo= ALt M BHAYS §
7] 918 AFEETE 2] (12)9014 T(R,G.B)= A 7+t o
o] RAE 7ol R(R,GB)E Al 7+ Ao
Aotk 18X GR,G,B)= AL ©15 3 YERd
ok A BAL Aol Zal vt AlLtEH, 1 A ok

091_—5
o J[d

b

o, o

L
o

s
mz><z>:%}W>l—xg=;€§§
mz>-<z>z<%)

azl

= O.

8
2 G, 2 (Mol BNE) 2 )

]
rEl

tO[D0|X|f A 2 Aut (2 H|C|2 O|O|X|, k24| : (wHE)
S, Tl

Fig 8. Result of color correction of signboard image (left : video image,
center : signboard image, right : color-corrected signboard image)

(Sym)

AFE 9] 10l HY L SRS 7YY A 7 345
(Joohyeon Kim el al.: Signboard Replacement in Video clip)

e wAE ZARLA e 02 e sa AR
EEE WA Qatel K18 Aslel FaHth Ak
e g el e JYeA ZASLA s
olu 4] T & HE 914 ohhol Fayeks T 7)
WS AHgstanh

F Aol Wak AL 219 BRIHAE AHEshel
A2k eItk 5 hel M9l st wAISHILA she
2 olHAe) $14) WS @ wel ANY & glonz
T e 914 WakE F70s) & 498 09 9] wE
A Beste JEE 2w Gl Qe 1) TR
ssh A2 193} WASTA She 19 are] BB
A31E FESHA A WAS ART £ Yt

—I21 9. Zalol| EXSks ZHEke WG| flohM ARRElE 2= I2HT] HAI=
Fig. 9. The homography relationship used to replace the signboard
present in the image

A (13)914 Pre HlHL GAellA 2 g9 s
S UERHE 3x1 WE o, Pre wAISE = 1t 4

o] 3k SIAE Yehl= WE ot Hie Hv2e] 1haat
AEE e eROHY A, Hee A2 A 1A
ste Zhde] aR ey Ptk 49 ov= vy
Lol e 1 ool dSHE FEE 1 e S1A
€ Axteta, AgE 2 Gl e A 4 9
o AE Fxote Ag vt



%Hanyang Un|ver S g %Hanya g Unwer R

T2l 10, 2+ mR| 2D} (3} 212 0[0|X|, JHR|  ZHE WA= 00|X|, R M HAE Z1moz mAE 0|0|X])
Fig. 10. Signboard replacement result (Left: Original image, Center: Signboard replaced image, Right: Image replaced with color-corrected signboard)
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