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ABSTRACT

In this paper, we propose a fast fractal coding method based on LMSE analysis and subblock feature. In the
proposed method, scaling parameter is calculated and whether search for each domain block should be done or not
is determined based on the LMSE analysis of fractal approximation, and isometry parameter is chosen based on
subblock feature. To investigate the efficiency of the proposed method, we compared it with Jacquin’s method on
image quality and encoding time. Experimental results show the proposed method yields nearly the same perform-

ance as that of Jacquin method in PSNR, and its encoding time is reduced by about 1/7 times.
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procedure domain block search(T H : threshold value)
MMSE:=0
forji=1toJ
if COST(; 7, a)<TH
block search()
if MMSE >THyse
TH:=2TH
forji=1toJ
if COST(@;J, a)<TH
block search()
{The output is 7;}

procedure block search()
it MMSE> MSE(; 7, as)
MMSE:=MSE(#; 7, as)
15 =1(D;)
'~ {end of block search}
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Fig. 5 Test images and block classified results for test images
“(a)Original Lena, (b)Block classified result for Lena,
(c)Original Girl, (d)Block classified result for Girl.
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Table 1. Values of various parameters in (16) and theoretical
comparison of the ratio of computational loads.

Images Lena Girl
Parameters Jacquin | Proposed J;;;xin Propo;;cg
e s | o
P I
ETJEL' [pToig;?)?ligley[%l 027 049
Childrrrr;i;irange 0.07 0.08 o

block probability[%)]

Parent edge block

search region(%] 071 | 037 | 072 | 044

Child edge block

search region (%]} 0.53 025 0.46 0.21

. o .

0.23 0.19 0.36 0.23

Parent midrange
block search region|%l]

Child midrange

block search region|%] 0.27 0.19 030 0.18

The ratio of
computational loads

B 2 A gk w3} Jacquin®] WY ¥ 33 4% Hlw
Table 2. Performance comparison of the proposed method
and Jacquin’s method.

Images Lena Girl
Performance Methods Jacquin | Proposed | Jacquin | Proposed
PSNRIdB] 28.67 28.56 31.62 31.40
CPU timelsec} 964 137 658 97
Time ratio 0.14 0.15
Bit-ratelbpp) 0.83 0.70

B3 AR o] H ot ALY B
Table 3. Analysis of encoding time in the proposed method.

Images Lena Girl
Time ';une ratio to Time Timt? ratio to
Method Jacquin method Jacquin method
Jacquin method | 964]sec| 1.00 658]sec] 1.00
Method 1| 787|sec] 0.82 515[sec] 0.78
Method 2 | 386]sec] 0.40 263[secl 0.40
Method 3 | 137{sec] 0.14 97tsec] 0.15

Method 1: proposed scaling
Method 2: proposed scaling +domain search
Method 3: proposed scaling +domain search +subblock isometry
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