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A Fast Fractal Encoding Algorithm using Variances of Image Blocks
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ABSTRACT

To relieve the exessive computational burden of fractal image coding, a fast fractal encoding algorithm based
on the variances of image blocks is proposed. The number of domain blocks which were searched to find the best
matched one for each range block could be safely reduced by eliminating the ineligible domain blocks using the
current minimum distortion and variance difference between the candidate domain block and the range block. For
the effective and. timely termination of the search process, all of the elements of domain pool are sorted by their
variances in advance. It was proved that our algorithm produces a completely identical fractal code with that of
the full search in reduced time. The simulation results confirmed the effectiveness of the proposed algorithm.
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Fig. 1 Search range of the proposed algorithm for 2-D im-
age vector
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void main( )
{
| * making the domain pool */
calculate the variances Vd of all domain blocks ;
sort D(i, j, @) by Vd in descending order;
/* encoding */
for(i=0; i<64; it++)
for(j = 0; j<64; j++) /* for cach range block */
{ calcutate the variance Vr of the range block ;
find the domain block Dfu] such that abs(Vdju]-Vr) is
minimized ;
stfr = 0x00 ; kK[0} =u-1; k[1] =
while(stfr != 0x03) /* stfr : scarch termination flag register */
for(dir=1; dir>=0; dir--) /* dir=1:up, dir=0:down search */
if((stfr & (0x01 << dir)) == 0)
{ if(powf(Vd[k[dir]]-Vr, 2) >= powf(dmin, 2))
stfr = (0x01 << din);
else
{ delta_g = mean_range - mean_domain ;
for(iso=0; iso<no_iso; isot+)
{ IT_D{k{dir]] = isometry transform of (D([kidir|] +
delta_g) ;
sum_distance =Y powf(range_block-IT_D(k[dirl|, 2.0);
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distance = sqrt(sum_distance) ;
if(distance < dmin)
{ dmin = distance ;
update fractal code ;} /* DGi,j), iso, a., delta_g*/
t Jf for iso
k{dir] = kidir} + (— 1)°";
if(k[dir]<0 || k[dir}>D_max) stfr = (0x01 << dir); |
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Table 1. Simulation results of the proposed algorithm on
Lena image

Average number of scarched Encoding
domain blocks per range block time PSNR

~~~~~ [dB]
Number of blocks % sec %

Full search 15,876(3,969 x 4) 100 8290 100 323

VPS 3,774 2377 2,146 259 323
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Fig. 3 The decoded Lena image
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