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An Architecture for Fractal Image Coding
Using Pseudo-square Weighted Block Resemblance

KazuHiTO ITO*

In fractal image coding, many block matchings are performed to determine the affine trans-
formed image block which best resembles an image block in the image to be coded. The image
block resemblance is measured by the sum of the square of pixel value differences between
two blocks. The best affine coefficients can be calculated mathematically but many multipli-
cations are required. In this paper, to reduce the hardware cost, an architecture for fractal
image coding is proposed where the best affine coefficients are searched among candidates by
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using pseudo-square operations in resemblance computation.
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Fig.1 Fractal image coding.
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Fig.3 Fractal image coding architecture.
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Table 1 Comparison of PSNR [dB] over optimization
method (N = 8).
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Table 3 Synthesis results.
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Table 4 Comparison of block-matching units (N = 8).

0000000 | 0000 [gate]
0o 10) 0 64,000
0o 0 50,400

ODbO0O0OOO0OO00O0O0O00O0OO00C0OO0O0O0O0O
000000000ROODOOO 1024x640000
gooooo

Ooo0O 25MHzO0O0O0OOODOOOOODODO100
obob0O 33000000000000757,575 000
gooboooooooooobooobo rTooooo
gbobooooooo 12000000000000A0
gobdO0sy=0000000000000000
rO0o0000000000000120000000
oooooobooooooboooooooooooo
50,4000 00000004000000000 10)
oboooooobooobobooooooboooboooo

ooboooboooooobooboobocooooooon
goooooooooooooobooooobooobo
gobooooDoOooODPrRODODODOODOODOO
gooooboooobobooooOoObobOOooooo
goooooooooobooooooooobooobooboo
ooooooooooon

boboobOoooooboooooboobooboo sd
200000000000000O00O0O00O000
OO0 RDOOOOCOOO vODOOCOOODOOOODO
oooooooooooooooobooono sbooo
00000o0ooooOO0oDoooooo (3)oooo
sOO0o0bDoO0oooooooooobooooooDoo
obooooOoooobooboobOoboOoooooDoobobOoo



1160 goooooooo

OoORDOOOOOOOOOOCOOOOOOODO
O0sOb0OO0OC0COO0O000O0OoOobOOoOoobOOoboDO
gooooooooooooooobooobooooon
oooooooooooon

6. 0 0O 0O

gboooooooooboboooooobooooooo
gooooooooooooobooooooooog
gbobodoooooooboboooooboobboa
gboooooooooooboobobooooooooa
gooboboboooooooocoooobooboboobooo
gobooobooooboooooooooooboooon

ooooooooooooooooooooooo
goooooooooobooooooboobooboo
goooooboooooocooooooooooooon
goooooooooooooooooboobooooo
ooboooboooooooobooooooooo
gboooooooooboooooooobooooa

gboboboobodoboOooooboobooooOoooon

ooboooooooooodoooooobooobooon
gooooooooooooocoooobooboobooo
goooobooooooobobooooobooooon
0000000000 000000O00ooo®o0
goobooocoooobooooboooboooooboo

gooooboooooboooobooboobooooo

goboooooobooboobooooooooobooo
goooooobooboobooooobooon
oo obOoooboboodooooooboboooood

oboobooboooboboobooooooboooooog

gooooooooo

o o o o

1) Jacquin, A.E.: Image Coding Based on a Frac-
tal Theory of Iterated contractive Image Trans-
formations, IEEE Trans. Image Proc., Vol.1,
No.1, pp.18-30 (1992).

2) Jacquin, A.E.: Fractal Image Coding: A Re-
view, Proc. IEEFE, Vol.81, No.10, pp.1452-1465
(1993).

3) Wohlberg, B. and Jager, G.: A Review of
the Fractal Image Coding Literature, IEEE
Trans. Image Proc., Vol.8, No.12, pp.1716-1729
(1999).

4) He, Z.L., Liou, M.L. and Fu, K.W.: VLSI Ar-
chitecture for Real-Time Fractal Image Cod-
ing, Proc. ISCAS’96, pp.332-336 (1996).

5) Acken, K.P., Kim, H.N., Irwin, M.J. and

May 2002

Owens, R.: An Architectural Design for Paral-
lel Fractal Compression, Proc. ASAP’96, pp.3—
11 (1996).

6) 0 0DO0O0OO0O0OO0OOOOOOODOOOOO
vViSIOOOOOOOOOOOOOVol.CPSY98-
82, pp.9-22 (1998).

7) 00000000000000D0000DO00
goobobooboobooobooooooooon
00000 Vol.CPSY98-83, pp.15-22 (1998).

8) Nagano, H., Matsuura, A. and Nagoya, A.:
An Efficient Implementation Method of a Met-
ric Computation Accelerator for Fractal Image
Compression Using Reconfigurable Hardware,
IEICE Trans. Fundamentals, Vol.E84-A, No.1,
pp.372-377 (2001).

9) 000000000000 0ODOoODOoOoOoO
gooooboobbobboobboob 12000
JoDoooo0oo0ObO0O00b0000n0 dpp.319-324
(1999).

10) Yamauchi, H., Takeuchi, Y. and Imai, M.:
VLSI Architecture for Real-Time Fractal Im-
age Coding Processors, IFICE Trans. Funda-
mentals, Vol.LE83-A, No.3, pp.452-458 (2000).

11) 0000000000000 00000000
000oooooooooooo Lsiooooono
0000 Vol.99SLDM92, pp.9-16 (1999).

12) 0000000000 0O00OOOOoOoooOoOoO
00o0oO0obOoooOOooDoOboooboooooo
LSIOD0OOO0O00O0O0 Vol.0OSLDM97, pp.39—
46 (2000).

13) Fisher, Y.: Fractal Image Compression: The-
ory and Application, Springer Verlag, New
York (1995).

14) Wein, C.J. and Blake, I.LF.: On the Perfor-
mance of Fractal Compression with Clustering,
IEEE Trans. Image Proc., Vol.5, No.3, pp.522—
526 (1996).

15) http://inls.ucsc.edu/y/Fractals/Images.

(00 13090 25000)
(00 14030 14000)

o0 ooooooon

oo39goobooo4000000
gooooooooooooooon
goooboooooooooooomm
oo400000000000D0DO
oooorooooooboooog
ooovLsSIOOOoOoOoooovLsSIooooooo
OOOO0IEEEDOO0OO0OOOOODODODODOO



