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Abstract The need for content-based document retrieval is increasing rapidly. Since the OCR-
based text conversion approach has a clear limitation, the image~based matching is gaining a
popularity as an altermative. The new matching algorithm should meet two requirements, high speed
and good retrieval performance. In this paper, we present an image-based matching algorithm for
Korean words which has been developed by using the good properties of wavelets. The experiments
have heen performed with high-quality and low-quality word images and the experimental results
showed the superiority of the proposed algorithm in terms of retrieval performance and speed.
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Substring searching:
Target string = (Co', Ci',
W e 2ol
Query string = (G, CiY ... Cka™) (K = REoZ 10u)¢h)
procedure Word_retrieval ;
Input: target and query strings
Output: list of locations in target string where query string

ey Cit, Cmt, ey CNvlL) (N =

is successfully matched

{
for( i=0 ; i<=N-K ; i++ ) {
success = matching_successful(Cy®, C) AND
matching_successful(C,%, C,1") AND

matching_suceessful(Ci-1%, Ciig-1); 2 (3.1)
if(success if TRUE) put the location i into the list;

}
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Procedure Haar wavelet_decomposition;

Input: 1[2"] [2"] /* original 2-dimensional image */

Output: W[2"] [2%] /* resulting wavelet coefficients #*/

{ ‘

copy 1 to W,
/+ all the operations below are done on W in-place, */

/* normalize for orthonormality =/
for (each pixel in W at (row,col))
Wlrowl] [col]l = W[row] [col]l/2%

for (=n; j>=1; j--) {
length = 25
/* decomposition along rows #/
for (row=0; row<length; row++) {
for (i=0; i<length/2; i++) {
T = (Wlrow] [2i]+W [row] [2i+1])/2"%
Tllength/2+] = (Wlrow] [2i] -W [row] [2i+1])/2"%
}
copy T{.] to Wlrow][.];
}
/* decomposition along columns =/
for (col=0; col<length; col++) {
for (i=0; i<length/2; i++) {
T[] = (W21 [col] *W2i+1] [col] /2"
Tllength/2+] = (WL2i] [col] ~W[2i+1] [col] /2"
}

copy TI[.] to W[.][coll:
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Procedure Haar_wavelet_reconstruction;

Input: W[2"] [2°] /+ wavelet coefficients =/

Output: I[2°] [2"] /* original 2-dimensional image */

{

copy W to I;
in-place */

2% Haar_wavelet_

S

/+ all the operations below are done on I

for (j=1; j<=n; j++) {
length = 2
/* reconstruction along columns */
for (col=0; col<length; col++) {
for (i=0; i<length/2; i++) {

ol L S8 A 28 E A 2 5(2001.2)

T{2] = (L) [coll +I[length/2+i] [col] /2%
T[2+1] = (I[i] [coll -1[length/2+i] [col] )/2"%
}
copy TIL.] to I[.][coll;

}

/* reconstruction along rows */
for (row=0; row<length; row++) {
for (i=0; i<length/2; i++) {

T[2i] = Ulrow] [i] +I[row] [length/2+i] /2"

T[2i+1] = (lrow] [i]-1[row] [length/2+i] )/2"%;

}

copy T[] to I[row][.];

}
}
/# undo the normalization */
for (each pixel in I at (row,col)) I[row][col]l = 2%:I[row][
coll;
}
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