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Abstract

This paper proposes a fractal compression method using the domain classification and local
searching, which utilize DCT coefficient characteristic. Generally, the fractal image encoding method
has a time consuming process to search a domain to be matched with range block. In order to reduce
computation complexity, the domain and range regions are respectively classified into 4 category by
using the characteristics of DCT coefficients and each range region is encoded by a method suitable
for the property of its category.

Since the bit amount of the compressed image depends on the number of range blocks, the
matching of domain block and range block is induced on the large range block by using local search,
so that compression ratio is increased by reducing the number of range block. In the local search,
the searching complexity is reduced by determining the direction and distance of searching using
the characteristics of DCT coefficients.

The experimental results shows that the proposed algorithm have 1 dB higher PSNR and 0.806
higher compression ratio than previous algorithm.
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Table 2. Classes of edges and search direction.
Domain®] DCTAH Range®] DCTA S Maximum Search point Direction
Y01>0 Y10=0, Y02>0 Y01>0 Y10=0, Y02<0 Range size/2 Left
YO01>0 Y10=0, Y02<0 Y01>0 Y10=0, Y02>0 Range size/2 Right
Y01=0 Y10>0, Y20>0 Y01=0 Y10>0, Y02<0 Range size/2 Up
Y01=0 Y10>0, Y02<0 Y01=0 Y10>0, Y02>0 Range size/2 Down
Y01>0 Y10>0, Y11>0 Y01>0 Y10>0, Y11<0 Range size/2 Upleft
Y01>0 Y10>0, Y11<0 Y01>0 Y10>0, Y11>0 Range size/2 Downright
Y01<0 Y10>0, Y11<0 Y01<0 Y10>0, Y11>0 Range size/2 Upright
Y01<0 Y10>0, Y11>0 Y01<0 Y10>0, Y11<0 Range size/2 Downleft
Partition_image()
DCT() & Classify(}
> Comparel{)
Domain X% HIW2()
Fractal Code
rms > desired ms ? "—»-1 gisplacement Veotor
Coding
A EQZ 2
28 7. Al daelEel 8=
Fig. 7. The flow of the proposed algorithm.
eyt glck F2 s olu $RE 7t welds dalx 2%
o] DCTE 4% ¥ 2 ASE oledh) 7 B2e
WA 1 WA dake Selel BRI Al BBo 73 8ol Bol: A3 o], eI, Fdel A
2 Pt eel B8 tree TR0l we) ZH2F 64 F] oA} G, i of)A] oz RFsich o7 T
X 64, 32X32, 16x169] =27|& 7/, #HQlx] &= g} threshold # t, t; 7> Al 2Jsle] A9 ZHx}

32x32, 16%16, 8%8, 4x4 o|c},

WA 20 2 Eoldd 253} A BEel disie] ¥

(125

F 4tk



36

m= min(l)’ml' |y1o')
d = max(ly,,!, 1y

shade range
s, 0 :coding A4

mid range
e, f s, 0: coding A %

h_v edge range
e, f, s, o, isometry
: coding Al

diag edge range
e, f, s, 0, isometry
: coding Al

O8 8. @4
Fig. 8. Classification of an image.

@A 31 7 1A EEEE AR At P A
Erlel EE ofde aler) RMS(root
mean square) @k B} A2 H9lA] BE] 79,
oA g = R334 gt Rus) uE of
HA(Affine) WZHE A, 13 89 ol 7
B wWE o FEs abE ARRh o)A
e, f£ A ()l ArEdt Zolw, & edge 422
Oi]“P AHEEE Isometry AR 3 bhite F3E 3]
, P 9] AR E epdic
N7 rms 2AEE WEShe =Yl BE0] gl
DCT AlFS o)fsle] & ulske A5l -?‘,
al olgspaAl Z+ oA HR =HAS AlEA
A f&‘:} ¥ g AALe Ao e Zlo)rt AxH
3 Helg Zdshe ¥kl g8 24 &2}
A7) wl el o7 ]/‘1“ Egje] Zolr} 421 A= A
sigich. Eele] zZlolE Aghet ol-fe AEZAA A
gk,

il

KR
<

E—I‘—

A=
LN

=
pis

AL oY @
l_r‘-{oo

3
Ao
e

E o
f

.g_
=
=]

ol
j=3

=2
a2

DA 4 DA 39 AL sl exke gho] A
&z 3} ghect AL Afos Zdg A5} 4
9 W] kol E31E7, threshold FReh 27 A=

=2 2o S

Al 5 FoEe] B3S pgt

e

F 1 EEe] 43

Fractal &84S $13 DCT AlFE 4

(126)

WEE s

= O

Aok dwelEe °1% o} Zdg asb] 4 5
337]15 C-olol2 7Y Foll cfedt HRie} 256x
256 gray level 374-& AHg3le] 1 B840 AHSIA
ok A AEE FA 2 DAl el sagsksich =
A, Ao £55} A9 259 54 wet Fo o
Aellx] mle] ERIE Fof 23 é#* HlaL shoirt.
FHAR o] Al vlE WARE Fol7] A7 =
Al FE g AR 7‘47%}"4 F53t de)
Aakg wasilet niAttes Ay A3 e 9
P A5 AzEele) Zo)
A8t AP
—’F‘Bf& Aol E 3ol HoIErt o]
44 sl Fast & A
Foll Fishere] As}e} Blﬂ& Folet. o] Az DCT
el RS FAT sl Wil slexem

2| Aot vy

prs

(o]
ar EU}‘

3. DCT A4 2-8dre Hasr Ad Axn
Table 3. Experimental results using only DCT

coefficient classification.

Fisher Propos.e.d .
oq 4 (DCT classification)
dEs PSNR 458 PSNR
Lenna 9.508966 | 29.228676 | 9.953827 | 30.030249
Girl 10.532948 | 31.659927{11.305158( 31.930363
Couple | 12.603077 | 31.447231|13.306802| 32.102924
Usa 26.673179 | 35.615788 ] 26.522056| 35.656269
Woman | 13.647647 | 30.884880|13.943830| 32.198215
Camera | 10.532948 | 27.214142{11.342333} 28.483152
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Table 4. Comparison of the Fisher's algorithm

and the proposed algorithm.

Fisher Proposed
o A (Table3+Local Search)
e%& | PSNR GEE PSNR
Lenna | 9.508966 | 29.228676| 9.722000 | 30.430401
Girl 10.532948] 31.659927| 10.988598 | 32.247204
Couple |12.603077|31.447231 12.792504 | 32.288799
Usa [26.673179|35.615788| 26.694908 | 35.895546
Woman | 13.647647|30.884880| 14.157701 | 32.360825
Camera [ 10.532948( 27.214142] 10.754184 | 28.758896
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Table 5. Comparison of the Fusger’'s algorithm
and the proposed algorithm.

Fisher Proposed ]
q A (Table4+Limit depth)
4%%& | PSNR G4EE PSNR

Lenna | 9.508966 | 29.228676| 10.105783 | 30.430401
Girl | 10.532948| 31.659927| 11.413445 | 32.247204
Couple | 12.603077] 31.447231| 13.287916 | 32.283799
Usa |26.673179|35.615788| 27.605729 | 35.895546
Woman | 13.647647| 30.834880| 14.747055 | 32.360825
Camera | 10532948 27.214142| 11.174084 | 28.758396
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