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Caption Detection Algorithm Using Temporal Information in Video

BEE-hEE - F W -HEE
(Chul-Hyun Kwon - Chung-Ho Shin * Su-Yeon Kim * Sang-Hui Park)

Abstract - A noble caption text detection and recognition algorithm using the temporal nature of video is proposed in
this paper. A text registration technique is used to locate the temporal and spatial positions of captions in video from the
accumulated frame difference information. Experimental results show that the proposed method is effective and robust.
Also, a high processing speed is achieved since no time consuming operation is included.
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Fig. 2 Overview over the caption detection step
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Fig. 3 Sequentially appearing caption examples

(c) 33th frame

(b) 29th frame
8 4 FAHS 2 UELlE X2 el AE Q| of
Fig. 4 Gradually appearing caption examples
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Fig. 5 Caption enhancement and binarization examples
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Fig. 6 Our caption detection examples
pairs are shown in the first

caption appearing gradually.

E 2 X% HY2rE HE Zo ol

Table 2 Comparison of Caption Detection Results

-IX X—{O

Ettte

g Ha

2l TAME HoiE

e, e

ez LiEitE

: Adjacent frame
wo rows. Their
difference images are shown in the third row. The
corresponding TAMs are shown in the last row. (a)
is the caption flying leftward and then disappearing,
(b) is an abrupt change of caption and (c) is a

$A | nE | 2%
AA A& 23 7&*-*5" Recall | Precision

R
zpat| Tang 663 129 | 276 0.84 0.71
A o] —1 792
RN 780 | 12 | 4 | 09| 0%
zpur| Tang 368 10 45 0.97 0.89
z}el — 378

A otk - .

£ 3] [ N 3755 | 3 J 2> 1099 | 099
SoMoIM AlZ ool HEE OB Aot AE ¥TAS

Trans. KIEE. Vol. 53D, No. 8, AUG, 2004

® 3 AY HMAE HE ZD
Table 3 Results of Caption Line Detection

A | 32 | 2R
AAF  HES 3t | 4% 3% |Recall|Precision
F T T
Areketl
o945 1821 1793 28 97 0.98 0.95
32 HE &=

Aoty e AAx EHS FE3HA E
7] 98 A FARE Aste 7}!-‘4' gL Azke
= 2A7 o =3 Aol A i
& 3= AE olym £z B
OCR #A3 MPEG d=Y Altg
PII-70091 A1 stuvbe] ZeH A& x%al sted dEle Ae
0.0097F 2t} st MPEG 292 dadstE o 2
g Ak H 00070t Wiy F ZH YR st A
ZE7] d&FEol, AltE BPe AAzE oF 294 w2
MPEG-1 #d22g 9 49¢& 28 + girh

4.2 B

i

O

gl A o]l &3 ¢ AT A HRE FEH MRS
Ak AN duelE5g ALAT 2] Fr)zE Az
F2A L ol &t Ze <l Aol9 sFe s AAE the]
e sz g Add, B 55 /1S Awssd A
A E-E TAML il?—&i A4 HAA=EAG 48 dAEL
AtE wyo] Astsn ZAEste e HoFUh

g2 @

(1] H. Li, D.Doermann, and O. Kia, “Automatic Text Detect-
ion and Tracking in Digital Video”, IEEE Trans. on
Image Processing, Vol. 9, pp. 147-256, Jan. 2000

[2] T. Sato, T. Kanade, E. K. Hughes, and M. A. Smith,
“Video OCR for Digital News Archives”, in Proc. IEEE
Int. Workshop on Content-Based Access of Image and
Video Database(CAVID'98), pp. 52-60, 1998.

(31 X. S. Hua, X. R. Chen, L. Wenyin, H. J]. Zhang,
“Automatic Location of Text in Video Frames”, Proce-
eding of ACM Multimedia 2001 Workshops : MIR2001,
pp. 24-27, Ottawa, Canada, October 5, 2001.

[4] Y. Zhong, H. Zhang, and A. K. Jain, “Automatic Capt-
ion Localization in Compressed Video”, IEEE Trans. on
PAMI, Vol. 22, No. 4, pp. 385-392, April, 2000.

[5] X. Tang, X. Gao, J. Liu, and H. J. Zhang, “A Spatial-
Temporal Approach for Video Caption Detection and
Recognition”, IEEE Trans. on Neural Network, Vol. 13,
No. 4, pp. 961-971, July 2002.

[6] T. Aach, A. Kaup, and R. Mester, “Statistical model-
based change detection in moving video”, Signal
Processing, Vol. 31, pp. 165-180, Mar. 1993.

609



BRBTRE 53D% 83k 2004%F B8R

610

A MW (T K
19759 19 99 4. 1973 M A7 T
#4329, 2000d 5 R 27w
st3 FQ(AAD. 20008 A4 5 diste
A7) AR B A
Tel : 02-2123-2768, Fax : 02-312-7735

E-mail : cherni99@hanmail.net

4™ s F &)
19739 129 194, 19969 AAg A7 F
sy 9. 19989 T UEd AHrFs
E4AAh. 199837 EA) 5 uigd A7)
ARFE T AL A
Tel : 02-2123-2768, Fax : 02-312-7735
E-mail : naice@dreamwiz.com

AT (& FH
1980 1€ 28948, 20029 ZAdd
st ¢ 200237EA T o
A7]-AAFH A ALFGA
Tel : 02-2123-2768, Fax : 02-312-7735
E-mail : ksystory@hotmail.com

o

(13
=Y

ulb A 3|(4 4 BB)

1939 8¥ 25943, 196241 QA H7]
T 4. 19649 F g AT
gty Z2A(HAD. 19719 5 Oigy A7)
F83 ZF(ErAL). 19829 ~1984d Wa-
shington Univ. &2 19983 ~1999d
A rIers B 197089 ~8A A
A7) - AAFerE wg 20023 ~dEA A
o ARy 43

Tel : 02-2123-2768, Fax @ 02-312-7735
E-mail : psh@yonsei.ackr



