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An Effective Method for Replacing Caption in Video
Images

Byung-Tae Chun*,  Sook—Yeon Kim #¢
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Abstract

Caption  texts frequently inserted in a manufactured video image for helping an
understanding of the TV audience. In the movies, replacement of the caption texts can be
achieved without any loss of an original image, because the caption texts have ther own
track in the films. To replace the caption texts in early methods, the new texts have been
inserted the caption area in the video images, which is filled a certain color for removing
established caption texts. However, the use of these methods could be lost the original
images in the caption area, so it is a problematic method to the TV audience. In this
paper, we propose a new method for replacing the caption text after recovering original
image in the caption area. In the experiments, the results in the complex images show
some distortion after recovering original images, but most results show a good caption text
with the recovered image. As such, this new method is effectively demonstrated to replace
the caption texts in video images.

» Keyword @ A2t m3HCaption Replacing), A12f 291 Z=&(Text Region Extraction)

CHIER} e
s e 1 2005.04.11, MAIRAEY : 2005.05.16
+ 7Y FANNE YHRFAS} 55, o 2Y FAURR FFETIAA nS



=4
L

L

=

incorrect matching)

olgoE Y]

Eis
G

.j_a‘

A

to2x BA2]

SRl

e ol

%1—

3

&(2005. 5)

=+
B

EE AFHEREE FHL

98

o2

- P R BN
Ca 5 "o o L_L%uﬂmﬁs
x i S - B
Ay emem P
2 fr | - dw oy A Wb Py T
A% | g b ofe EiEL xrBoLu
ax o 5w || B oRE =¥ E L FTET
= ~ o oF -
T SR i e o b HE RTAA
w2 |FF| x| 2 928 mely L35I
51 O T oon = %o T ) B
== = BB, SEPWME pUE@®R .
. N
o %mw ooy T N owow e
_IH_MU = ol N ﬂw ﬁl KB B L.
F28 mEp D= iﬁomﬁm;fﬂﬂ
— 2 Wm‘dl O_QL‘lv_A!‘lv_Allleﬁe;‘mmco
o8 WRE e 3 LW o
Kl ~ s K T X
n < ™ oﬁa%ﬁo Y oo X ~o W
= NI < BB o8
g T XeERETEE
R = zn M H m| Sy s
X o N T UGS dlbtﬂ
ULL we o ogr o) ar K ,Dl i ol T W
b = 5 X
idl_anAuxEﬂLiLWoweMMO
SEN-a g ) <
oo X B W R ol BT OxX OB
—~ ~ .
N oMo = RY A E PO T T T T i N M WK T %o o %o
ok Bl E ® o ) B 1dﬁ BOR o K R o] BE o) %o o
tzureafoy DE2BgrT OSETUR pLETRETENERS
o = o <° o ‘Iﬁ o o= —_
o],wroiooLo_aﬁuﬁo Hoﬂaﬁoiﬁom_. »T_niokoo_a meO_ajxibﬁ%zlEﬁm]dﬂl
B ey o WER WO XS W X g o g o OB A E T 5T
P g W Ay B o 2 DTN Hamg Voo T
M.O‘UIWZ 7.A O#E ,_ﬁldllﬂ‘l_lqo.;lo :.L o L_ ‘_L0|1ro iL 1r01rﬂ_ ‘UI o~
— ] To ®o w®o o L KK = 3 ) o - o m X2 .- K
O S = ¥ g x A ot Pom e R
Nl_oﬂﬂdlxe? o_a‘mﬂqﬂﬂﬂ.ﬂ < T o o T o Aoﬂe% ~ T W o
IR R B TR - N REE R, T 5, 5
o_LtEoﬂqﬁ_vuﬁoUEWc ﬁLcWﬂ}mHldﬁ%orﬁom_ﬁ%ﬂu jmﬁiﬁ%ﬂ%;ﬂ%%wo_aﬂ%ﬁo
N o = R LK T wh o o] H — e =
RgwE Ry @ TR OXEx AT N PG 3 E G
Eaidu®d F22Rzlalgpiles Forfizey TgW
uﬁﬂﬁoﬁoﬂovﬂo mﬂ;obmumoﬂm%mému L_._leﬂn,/Hw %ﬁﬁ%ﬁﬁﬂﬁoﬁoﬁwo%iﬁo_a
CAEICHE VI S SR S T I T I T = Ty oo F R
~ - - oF ™ Con ol el ou dd o) o L, B = =
D N L o= }iodl_]w_t m‘Llﬁ,._.o.IL.o. = HH_ELWFHT}L.L. <
e_uoNLE_ﬁﬁc%ﬂw .%W&oﬂﬂoﬂLao;ouMqu% M%Wa%oﬂ%ﬂ%%ﬁ%@mﬁoﬂa
A = = g ol oI N S — ; _— o
FEFpaBRERT TS RAEY 2R T L EezrifEToav
%ﬂwﬂiﬂﬂ%[ﬁhﬂmﬁﬁwuﬂuﬁ%#\l}%tﬂdr.W»u%zhwamﬂ_{wmwm%wﬁ?
= £ W oon B < T T T WA uﬂ&\]]doﬁﬂ7 du o do T
ol,ﬂ%um)om%Mﬂﬂ%guﬁwrzﬂ@ﬁabmomﬁm_ﬁx.ﬂol,mﬂmﬂﬁrdaamﬂ
= 2, B © m_zgioﬂukoﬂmﬂo:._‘wmzta Upass x>y bw R = o o
T X oW _oﬁﬁﬂwo_%__sﬂ ﬁ% 3 %ﬁr@%x%ﬂmﬂ 5 KO gy R
1 R T L el -~ N R A R ow e ook w0 E o g
T esonas brlszoit? mdaesi ErxeaxsSUELT



AT A B BRAA @ gy

I3 3 A Yy x=

Fig.3. Caption extraction in videos

Aetstnrt o Wl (2 2)9) go] ARz A
g Hre s Edel Ayt #¥d Hde JR(F

B, AW s g, IR B A 5)E SIS wpopge wgw Wges 24 e Faske
AR 99S B Ik BdeE el AT WS ge ojasie] At wel guE Ezglon 2 An
O]%E]—O% H‘j%ﬂ% X]'E}% }EILCI,:}?_]_'Q' (1%] 3)01]}\1 H‘ﬂ-zri 9\}\ 3
29 A% AR Be) ¢4 AR FEd) AgHn,
SERNIEEXGERS 229 2 Gooln BAe) T4 ab YUE Fd A
| ga B0 74 84 Fud B A2 UelE 24
Mo An 22 W Qe ®ele] S| DR AgEd. (EHE FEW
. s Ao A Al FA g4 AHE ZF1 3l
‘ Z}-U—,]' °§°—ﬂ. —;F‘% ‘ %% Z\L:/H XC_’]E]_ —”,‘—% ‘ ]"‘loﬂi\__]']‘r‘og——‘—%—u;— HO%TLM .
‘ H]E]_Q_ ’)f A= /
| et 5% 3R 22 |
‘ 2 4 Xl 7Y o4 FHE
3 ‘ B2} A4 99 == ‘ Fig4. Component information of character strokes
v Y R sl AW Aol o} D BB
| A ) e o | g Aplel AAE et waby g Ago] w4
i 7] A A o] WAF Fo YA A T guo

T2 2 et B 25 Y s 29wy
Fig2. A method for extracting text infarmation and

recovering original image =35} 2= 9t}
XA gE AR #e FHe] FAS] WIkete] 7
o X X & 5
21 HH2 82 F& Aol e AN HolFt AW A% 9 Aol &
Aeels At el FEahs we PH6lSe) A gw gl WAl maele AXE AW 03

il

FEo] vk AR A= BYstud s A o] o] g wolw
tell Axat=Ad g JE(zd WE, x
5 FEslc AouH7IRIGN0] A=t AR
9 A9 Bl Fod Arelm B 4 vk A o
ARG AVFE iR Aol AT Y AL B mys o) Qgdnh a2y 2229 Byl 974 3
glom s Six|e} Aol &selA] o A €9 FE2 W W ddy ANAQ AW HIe 7 Ao Az A o=
- EAgo R T slEsy sl

ks s, Qs)w Zzte] Aol AR HE: vl
2 AHgshs Fo] A wedt st




100 WE AFEHBFRES HmGEQ005. 5)
i AEe] A= T de RIS B = REdEZ
- REq,
W AS- et St . Ed-fr
el 4 AF AEe A GHN ofs Axo] 3 o | |
W Hge] A=A digk 4W dF HES s -
gl A r T T r frame
B sRle 234 A% ANE oladlel 4w A 4 e Dir=-1
Z 99L Aoy Au A 2F AL BT 4
ol RO _ . . y _ o (o) e Telo| Ly
M oH=E Xﬂ(\)_]_—\l'q =, ;1(:]_7(1] O}B oﬂj\i 72)% 71(:]_%]' XP]‘:E :L_"é! 6 =2 _/l'_\_A_I A =&
zh= Zo] ollzl (I7 )9} o] A A HEL 3 Fig6. Extrading a sequence information
B4 9ig Fo] of JelaY 7 malee] EYFE v o g ir2es
I BEAste] A Hgho] dMIlErE FARIYL mEbA
2 MNA] odod A} B3le] Hk
- Eﬂ?;} Hlﬂ_ﬂ_ = @_% 73_:__ 7]51%__ }‘]ZJ_'O] ;q &RH (j- 6(3))94' E BT ST ] o% = ] =
A g 7, AR B ey 3 A A

N
i
1o
=,
iy

o
fo
il
e
me (g
¥
X9,
vk

)

Az FHAR
HETTH HET7H
T
: | | ! >
t=fr: Ed-fr: St—fr; Ed-fri frame

T2l 5 B Ma A& dof Kl S5t A MEH AE

Fig5. Scene change detection by restriction of searching
area.

9] A AR FE olfE Aol AAHE A i
T Aol Buke the ZHYe 9ge) 99 AR
zZti glvk wapa o] dY AHe 2o s AR
2 gtk ol3h ol f-E M B &M AH FEE
A At guel 4w A3 gRg olgsle mel 4%
o}u% o= ko z AHsle] ofthhA BUg P A
A7}l Higk JEE F& Jrh

F2H 4 HF AEs B ARE sl Ko

)1,
kﬂ

e 298 & slen (G 6)3 Zo] MR R
@ 4 gk
Stfri Ifggg Edfr;
L \ \

frame

Hr T ] = Qs
ZATFEH T AR eFer Edsla, 2 =z
dA T ARAA o WEer BAS Aok FH REd
sk RERS U3 3 2 Hu el 59 A% @
A "ok B4, (O 6bne ol B el g
At A ZEl el g B ARAA, E YA
AR AA %%%&DP. %4 REdl$t RERES ¥

7h 2t %Z—} %H 7het B
RE FEdke Zeorisl =, 7
o EAl Ex WA 9ol diFt RAde] FF 2 2
15 ¢ 4 3L, o] Aue g 55 AT A 549

g A 240 T893 ARt Bk

u

N

i

2 E
o 1o o
o 1 1o

—~
—_

:
e
E s e we

miorr

o O

o e
o
X
ox,
o
o5
&
1o
ol
_]>~
of M
i
W
N,
i g
i

010&0] 37] 2w NHx wah d4F
33, B2 wEe] Afee g4 9o 7=
e %M]ﬂE EAe] dEs sinE @ﬂﬂﬁ}.

old AHolx FEFH BF WE} =& A
%%Oﬂ% EE AFo] AFslal Aoz 43
1S ERE R #A) AlAdA Bl g 77
te] AZHEQl BH=E Aidlsln, o)z AlddlA]
2_} HEZL e NIEE A Agdle 22 3
oA rAEdtE Ze Uelinz #4 A3
F9e] A7|E gddle] B A AEALE

2R 2
FE 1=

M _Q
¥ >
N
FFF‘H; ol‘

W,

o
o

of

2 h

ol ﬂFlE i
rf

>
==

=2,
2

E



HE e Aw gAe) B4 mE Py 0

Azt & A= Ik

Sy (0, 9) = Sy (0, 0) + (1= CF(MV (B}, ) X (S (4, 1) = S (4,1)) wiiivnnnnnns (1)
AW B4 ool =71%x, (00) = g gelel B2

3_7]94' %]EH 37]‘% “E‘Smax (X, y) ‘V’]' Smi“ (X, y) ];‘l %
2B, oy 2=

o)gte] gelgit

Bcur h U:]ZH ]

LiER
= =2 wEe) AEw CF(MV(B),.,))

il

de] | WA E= | MV (B,.) = o]# A

Biy ¢ B4 wE2 Vehich
T o9 A e 4 Melel Ases A%
Qe old Agel B4 wee Adue 2=
Bieold 73 52 uejsl 228, o 9 BEsd
T BA WEHEg wasel 7o dwdes A¥w
AR BE MEE M $Eo)

Bieolq 3 524 (elst o) BEEold 73 F4 4

o]

BEEo

= e

BEe Aot 245 BEE 2 449S A 8ol =
m, B MEES Aol AL4E BRe e 419

71 gge] w.

K,

CF (MV (B —_—L
(MY (B )) 1+K -VD(B),.)

VD (B) = [MV (Bi) — a0

pre e

& mean of MV(B;M)

i* neighborhood of i
0% = variance of MV(B;L/),
i* mneighborhood of i

A QA DBy = 1B, o JgH Basdx
T B2 WE Al Bie]  mg® Aot
VD(BW)‘— MV(B,M) 7} 9l

744 _i‘:o] . u_l]a,]

) 2 Bae] 4g A% Aokt &,
Sl B4 wEe] Apol ¥ A st B4 9E
t Qe BEEe) B4 uEel Py 2Hsl Hne

=

o1H3gl H=

L.]:]\__

VD(B,,.) = Aol xm CFMV(B,,.)) = A7t} Azwr}

$252 B WEel Aol worw Al goje) 7]

£ 2408 5 gk A QoA m»} K2E 45EA Kl
A=At H2 5 glE Aigke A, K2 AHwe)
Hols Agake gge I

I AL BRE BE Aole] Y HEm A8HE
Goleh # EReldE FAL e St oA f
AR TR 7 Bk @ 722 RGBA o

/\P 5 4 Q9 Zo] 4
. A4 ARAMAD ¢ Minimum
Absolute Difference)o]™, 44 €j#4 3hhEe] ZY
9] FH4 Azls FolA 71 AL el 9AE Ze Aol

~

o
Jo

B e
B

W d l’d 2): Z (\/ R a}st d19t+B dzst)
(xyE

................................................................................... (3)
= Fo(ey,t)—Fy(x+d,,y+d,,t-1)|

t=1)

dnl
(le(\/
By =| FB(x’yﬂt)_FB(x-i-dl’y+d23[_1)‘

=|Fe(x,y,t)-Fo(x+d,,y+d,,

7IH RE A P Bl BA) BA B,
dll, [ 71% 2=3 g3us 22 Aols] wsls o)
.

@™ De 7B A% 99 W
or, ARAQ A wFL fjete] =Fx

F

#
SRl SIF BYL BelEs ¢ 4 Uk okiel AT A
A0 WA Sele THD FE Aze] A B
b AR $R) APHORA 299 0RE AUy
A nge 2wl e



102 BE AFEHERES RGEQ06. 5)

f

4
FLEBAC

T 77|E9] A2t w2y
Fig.7 A corventional method for replacing text.

£
e dy

22 8 sl ARE mEt i
Fig8 An Effective method for caption exchange

A AL Windows NVl 28 GHz £=5 7
© PCAeIA A Visual C+60 9013 AME-S
gor ¥ 9% M YR 29 Pom Aesgen,
AY e FYT ARol WAlF YL Al A}
galsieh (23 98 Aol 4E Ag ol
@3 B4 A wP PHel 49 ARE HeFn
SIe. (29 994E HoFEa ek

() et (bE=o|->sl=0] mét
T2 9 A=t =3 2iol| ofst A=t mEt 2y
Fig9 a method for replacing texts by recovering original
images



HE e Aw BAe B wH PH @

I A YT AE B Ak

APE R A% gelold o) & gL 2 4
gom, Qv BAS 9] B3 B At AT dge
HolFL} o WS UehiE SA7 wASE A2 pp
OB Hee] 0FE FRe| HIde anE 2]y
Adze At mike £PRE ® £ ek

2 ERe R At nd el 24N 9938 ¥
@ Yyl e At wd F AR BRgel B

Ak e AgTomA el £do] WyEA
da AR BRYE AAT £ Qe AHE HelFw 9
o e B el Sl B el A% B
Aol S WYL ¥ 5 AUk old BAE A 5
e} g 0|83kl BASHE e At Bt

(1]

(2]

[3] 2

(4]

(5]

=
oo
ok
o)
>
T
8
[z,
P
1o

A=, ST ERR S =i
9, Vol.008, No.003, pp47-52

s 9% A7 ATUE P4

No.2, pp.19-26.
A7, Fed, $E, “Automatic Text Detection
and Removal in Digital Videos”, #AFEH]A =2
HEHAA] FAR)ZAFHCVPR 2001), pp.1677168,
Nov., 2001.

AE, oA, Mdd, £
Arr ool A G

(6]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

Vol5, No.l, pp.1137122, 2000.
Chul Jung, Kwang In Kim, Jan AK Text

information extraction in images and video: a

survey. Pattern Recognition, vol.37, nob, May
2004, pp977-97.

Huiping Li, David Doermann, and Omid Kia,
“‘Automatic  text detection and tracking i
digital video”, IEEE Transactions on Image

Processing, Vol.9, No.l, pp.147-156, 2000.

SMULucas, APanaretos, LSosa, ATang, SWong
and RYoung, “ICDAR 2003 Robust redading
competition”, Intemational conference on Document
Analysis and Recognition(ICDAR), vol.2, pp623

-687, 2003.

Jidang Song, Min Cai, Lyu MR A robust statistic

method for classifying color polarity of video

text. [Conference Paper] 2008 IEEE International
Conference on  Acoustics, Speech, and Signal
Processing  (Cat.  No03CH374). IEEE.  Part
vol3, 2003, pplll-581-4  vol3.  Piscataway,
NJ, USA.

Keechul Jung, JungHyun Han. Hybrid approach
to efficient text extraction in
images. Pattem  Recognition Letters, vdl25, o6,
April 2004, pp679-9

WAC.
“An overview :

complex  color

CNCanagrarajah, DRBull,
scene change detection in video
sequences’, International
personal multimedia communications

(WPMC) 2000, Vol.2, pp.901-905, 2000

ol FH TEHT EYT AU, R, FeH2EEE o
£ 4% g8 HE HE: T AATEEEER
SP, Vol.38, no6, pp.1147122, 2001.

ANE, AFH, T, 458, 2y va A5E
Fiolehs AW A 2EF duds A7 d=sA
Sl =R-A A, Vol.27, noSA, ppS06 516, 2002,

olA¢l, HEE, MIH, ‘Bl AEE AMse
GAe sk BA Aw AE s AR
EA(B), Vol.25, No9, pp.135271360, 1998.

ol AY, A&, “HHH WEE AT HXA A A
$ 72 AR, ABY ARS, ppdr2s

1997.

Fernando,

symposim  on  wireless

i



104

BE AFEHERES RGEQ06. 5)

[16]

[17]

[13]

FHtALolAA, B, ulg, “Eagks o8t &
% ek 52 3= Ala" A, SRR A )
3 FASES=EAC), Vo] N2 m TH,
2001.

A, BAE YT, §99 90 94 =l
718k oiAAS o)8gk st e 47 dig
AAFeE  =FA CL V39, mno2 pp3H-4
2002.

Jang, Seck-Woo, Kyu-Jung Kim and Hyung-II
Choi, “Accurate Estimation of Motion Vectors
using Active Block Matching”, Inter. Conference
on  RSCTC'2000, Spriger-Verlag in  Lecture
Notes,pp.489~493,2000.

Hglei72l

A FRAAN S 9
wgshl s

WREHA AFE A mEa
Wilel gD W 74
AE99

ADAT A BB ol

A5 A FTAAENATE

oX

28l

d=d

1901 AAh kL A 4kels)
(8D

19934 Sl leq) skt
(442h

199d SEsElkedl Al
(2Ah

9B0d Il
A4l

e I L e

eFgsat g

3



