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Character-Localization in DCT-Compressed Domain

HUANG Xiang-lin, SHEN Lan-sun

(Signal and Information Processing Lab, Beijing Polytechnic University, Beijing 100022)

Abstract Segmenting character-regions in an image is very important because these characters contain clear clues
of retrieving and browsing images from video/image-databases efficiently and effectively. In this paper, We pro-
pose a method to locate character-regions of video/image in DCT-compressed domain directly. With the distin-
guishing characteristics of character’s texture (such as horizontal lines, vertical lines, or slant lines in a character)
that can be extracted directly in DCT-compressed domain, the character-regions are segmented from their back-
grounds quickly, and the image-noises rising during the processing period can be removed by morphological filter.
With this method, the compressed bit-streams, which are encoded by DCT-based encoding algorithm such as
JPEG, MPEG-1/2. etc. . can be processed directly to locate the character-regions in image. just a very small
amount of decoding is required (Huffman-decoding only). So, the amount of data which want to process is small-
er, the processing speed is faster and the demand of computer memory is less. The experimental results show that
the correct-localization rate of this algorithm is higher.

Keywords Character-localization, DCT ., Compressed-domain processing. Morphological filtering

[1~5]

:863-317 (863-317-01-10-99)
:2000-07-27; :2001-01-20



1 : DCT 23
; , o 1 .2 .3 4 ,
( . :0 ( 8Xs8
) s ). 1 (
R JPEG .MPEG .3 (
b b )’ 1
’ ’ o1 (1 (1|1 )1]1][1
’ 3211 (1|1 1]1
, 3lsl2l2l1]1]1]1
, (4] 3032|221 ]1]1
MPEG 3131312 2121
3131313212 2
' | 3133132222
’ 313 3 313121212
( DC
AC ) [1] , 1 DCT 4
MPEG P B
’ \ . ( ) ( \
MPEG )
’ 2 ( ) ’
' J}DE(’ :  DCT 1
s , DCT 1.2.3 ’
, JPEG.MPEG )
Huffman 3 DCT ’
2 3 )
s DCT
3
’ DCT )
1 DCT |
DCT 3 C 1 1.
DCT
(6], 2.3 ), s ,
8§ <8 y[isj](0<i,;<<8), DCT :
s 64 Y[w,v](0<u,v<<8) ’ 3
1 .3
Y[u,v] = IZ ZC(i,u)C(j,v)y[z’,j] @)
i
,C(i,u):A(u)cosM K, :vz Y. )|
16 ijED,
1 . .
e u=0 E, = > [YG.)]
A(u)—{ v 2 ijeq,
(1) ,u.v . e,
’ ’ Yl:ll,‘U] 9Y(l.9]') DCT ,E,,‘EJ‘ET.
, 8§xX8 DCT . . J00,.0,.0,



24 7 (A D)

11111 ' i
sis|2)z2lz2|1]1]1
3033|222 2]1
303(3[3|2]2]2]|¢2 ;
s13|3|s|2|2]2]|z
3133|332 2|2 M Dy(k=1,+,M), D, by
8X8 DCT s DCT
2 DCT o
E.(G=1,".01). D,
« 3 P, — %ZEQ
), §x8 DCT , A
DCT EE,, T,.T, D, P,
, . T, ,
( 4 ). D, (0<t<<M) ,
, . 6. 7
s (
5). s

2
! : DCT L@
1) ’ 8 >< 8 H @ 8 >< 8
, DCT ) ,
( ), DCT 6) DCT

Z1G-ZAG ,



DCT 25

;@
(RLE) \Huffman , . , JPEG.MPEG ,
, JPEG.MPEG \
Huffman ( Huffman , (Huffman ),
) RLE DCT
) DCT , )
, Huffman ) RLE ) s
RLE s :
(D ¢ 2> DCT 3
ZIGZAG s RLE DCT
(2) RLE , . JPEG MPEG I
E,E, ( ) ) DCT ( , Y
) T,.T, 1 ). VCD N .
(3 ) JPEG JPEG
. 3800 4320
4) ) Py, , . )
T, . T,=T,=420,T,=330. 8§~
(5) ) 10, 1.




26

1 ¢ 4320 )
&ZP) ) (&ZP)
4212 97.5 108 2.5 38 0. 88
1 b hY b ’
( 8
), : (D
, »  8X8

( 10 )5 (2)
. Ty T, T,

DCT
(Huffman ) DCT R

: (1)
’ Y s Cr\Cb
1) ;(2)

;(3) 1)
3 (4)
MPEG , P.B

Gargi U, Antani A, Kasturi R. Indexing text events in digital
video databases[A7]. In:Proc. 14" Int’l conf. on Pattern Recog-
nition (ICPR)[C]. Brisbane, 1998:916~918.

Shim J C, Dorai C, Bolle R. Automatic text extraction from
video for content-based annotation and retrieval[A]. In: Proc.
14™ Int’l Conf on Pattern Recognition (ICPR) [C]. Brishane,
1998:618~620.

Ohya J, Shio A, Akamastsu S. Recognizing characters in scene
images [ J]. IEEE Trans. Pattern Analysis and Machine Intelli-
gence. 1994,16:214~220.

Yeo B L, Liu B. Visual content highlighting via automatic ex-
traction of embedded captions on MPEG compressed video[ A ].
In:SPIE digital video compression: algorithms and technologies
[C]. San Jose., CA USA,1996.2668:38~47.

Zhong Y, Karu K, Jain A K. Locating text in complex color im-
ages[J]. Pattern Recognition, 1995,28(10):1523~1536.
Chiptrasert B, Rao K R. Discrete cosine transform filtering[] ].
Signal Processing, 1990,19(3):233~245.

Wallace G K. The JPEG still picture compression standard[ ] ].
Comm ACM,1991,34(4) :31~44.

1967 »1998

) s

1938 , ,
LVLSI N



