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ABSTRACT

Efficient technologies have been recently used in Fractal Image Coding (FIC) to
reduce the complexity of searching for matching between Range block and Domain
block. The research aims at using the Parallel Genetic Algorithm (PGA) by the
technology of the (Manager/Worker) in parallel computers to obtain best and quickest
compress for images by coding the site of the searching domain block with a Gray code
and a fitness function that minimizes the space between the matching of the current
range block with the searching domain block in order to choose a protection strategy
and compress of high accuracy of images . Results showed that PGA is quicker than
standard algorithm in FIC and is more flexible and efficient in reaching the optimum
solution in higher speed and efficiency through using the Gray code. The searching
method used for the parallel algorithm for compression and decompression , the method
of choosing GA's coefficients, (selection, crossover and mutation) were of a significant
role in improving the image compression ratio and quality for images in high speed that
has reached 15s , compression ratio has reached 91.68% , while the image quality was
improved after decompression and has reached roughly 34.81 compared to traditional
method of fractal image coding (FIC) where the compression ratio has reached 83.87%
and image quality 31.79 with algorithm implementation speed reached 28s.

Keywords-Parallel Genetic Algorithm (PGA), Fractal Image Coding(FIC), Local
Iterated Function System(LIFS), Rang Block, Domain Block.
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Jdoall ana Ll 2id (3) Jsaal) leaags PGA pladialy Gusl) dliy u€ 8 ses dllia ) Jasg]
A il Aoy ciliag 3 ¢ (Jleadl ) laclall aae 52l <slim Al de o culS 5,650 ) Sy 240
Cilay an (58332000 () clias V) 8ygeall (S dac g B et Liagl 48y 6 Jleall 2aay 225
A deall ans Qs vie G lsall 1 8 yes dllia o) Jaagd GBS, 89.17% () el danss
) shese S Ly 34.120h ) Cilaay 8gall S Lo sy 175 ) Ldal) deju cileag 3} 150
. cluls 6 8 s xe 90.01%
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Jue (6) ,( 150, 240)Js> aas: Barbara s)sa gt 1 (3) ad) Jgaal)

ool i [ Aoyl | Bl | s dall paa [ Jlaad s
St
Compression Time(S) | Iteration | Population | workers
ratio% PSNR size
86.31 30.17 73 50 240 1
86.69 30.83 67 50 = 2
87.18 31.46 49 50 = 3
87.39 32.21 40 50 = 4
88.70 33.11 27 50 = 5
89.17 33.20 22 50 = 6
88.11 32.83 69 50 150 1
88.59 32.53 52 50 = 2
89.31 33.11 43 50 = 3
89.59 33.31 34 50 = 4
89.81 33.76 21 50 = 5
90.01 34.12 17 50 = 6

L

) deagy ey lsdd) 2a8 3 wopedi Jean Tl LS olas g il 1aa3l (3) (2) Clsandl (e

DA s Jias 150 (N 240 e daad) ans (alissl ge 080 ¢ (6) shie Jlas 230 Als Juadl
case LSy cliad 60 slue Jlas 23as dlls Jumdl ) Jemgy SLaa¥) s J< G lsal) i b
s—all Joall o as (AT a e dlgal) A iaad) A ey )ledl sy s J By 301 ((5) JAN
oaS degig v o ldpany jeall Ao amly ayaall 128 oS5 ( Lena ,Barbara)sy sl
I Barbara ssal (7) J<allye 168 deyun il Al Lena 8)5.al(6) I gaiag lle

Time Laul cdy
IS
o

1 2 3

5

Worker Jual) s

6

0 240=d) s
B 150=0) pas

@
S

Time 34&) @by
= ny w F=3 [$2] D -~
o o o o o o o
P P

o
L

Worker  Juall 35

0240=dia) pan
B 150=0ia)

Barbara 8sal PGA aus (B)
(240,150)ds> pans (Jlae 6 )3 PGA  alasiuls (550 jguall (sl (aiall cigll (5) JSll

Leana s)sal PGA xys (A)
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oSl 2 5554l (D) Ll 5ysall (a)
165 4e o dujlgiall dviall daay jloal) (e da3lll Lena 8ysea (6) JSid)

1 > r' . '. -& \ :. ,_’I o

el sy 554l (D) Ll 55l (a)

175 ey )5l diall daa) lsal) (1 dalll Barbara )5 (7) Jsid)
ella] dilia) DA (e Ayl Al Laphal) pa Lgsilia o5 diplall o3a 5eUS (uld (il
Ll Azpphall o)) (5 3 (5) 5 (4) Jsaall dacagally Ginplally oy fdly i iy sall
YD (71-29)5 (s L il g g5 288 el dsial) da a2kl b Undd )90
S Gaig 177 g ) e Brpeall Gl ducgi ciliag cpa ¢ Uadl) o Bilial (e ddliae
Legi leay LS (71-28)s o Barbara sygual dasll <y 7l cps A& Lena sy5.al 83.85% )
2o gl L) da) oAl ayuds Juang . 83.87% (A liag (oS 409 31.790h , (A L))
Lws (aii] (66-15)5 00 2l iy oly5 3) 50 3 Lglusa J)ySall sacy 150 1 Lsluse i) pas ol
O 28 (8ypaall Gl daegig Laail 75350 ¢ L)) ae cdanlidl) daphall 3 Lenas)seal diliadl Uadl)
Dglan aS 40ais34.78 g B9 due i (Ao duad Laricdojlgiall i) A lsall 285 ¢y
oSl e gil =3t g Uly (69-15)db o Barbara sysual il cudg #1955 cpa A 91.65%.
Ganls (ra gty 890m duegs Jmily ¢ 91.68% (N leas oS 2iy 34.81 ap Y by
J Aslae Und 4o 25250 Barbara s)sal (9) J<alls Lena 8ypal (8) J<il) lyaagy (sl Lo
O 31 gy 3l Al Al Zai Al 6 Gl aes Bygall in iy (b ) 5alé < 0.1
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PGA & s 4o dla) 2oy (Barbarac Lena ) jgua milis 1 (4) ad) Jgaad

sl Ao leg gl Rl 2 dall aaa Sl 22 | 8 0all aud
sl
Compression Time(S) | Iteration Error | Population size workers
ratio% PSNR
88.77 32.89 66 50 0.01 150 1
88.98 32.96 49 50 0.03 - 2
89.78 33.58 37 50 0.06 - 3
89.98 33.88 28 50 0.08 - 4 Lena
90.44 34.34 20 50 0.09 = 5
91.65 34.78 15 50 0.1 = 6
88.79 3291 69 50 0.01 150 1
89 32.97 50 50 0.03 - 2
89.80 33.61 40 50 0.06 - 3
89.99 33.91 29 50 0.08 _ 4 | Barbara
90.47 34.37 22 50 0.09 - 5
91.68 34.81 15 50 0.1 — 6

Lol dl) G5l dpaploal) 8 Und duss AdLia) 2en ((Barbarac Lena) s gl @ (5) ol Jgaal)

) s il gl A
el b e
Compression Time(S) 5, gl
ratio% PSNR Error
80.98 22.76 71 0.01
81.89 27.44 57 0.03
82.88 29.55 48 0.06 Lena
83.11 30.11 38 0.08
83.55 30.56 36 0.1
83.85 31.77 29 0.2
80.99 22.78 72 0.01
8§1.92 27.46 59 0.03
82.92 29.57 49 0.06 Barbara
83.17 30.15 37 0.08
83.58 30.58 37 0.1
83.87 31.79 28 0.2
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5eLiy Aoy J3Y) dad) () Jgaasll Alladg dye Lsloll adll o) i milsill. Ul o)
b @5l Hgeal) Gusl 25 g HulS 155 A PGA i deju by 38 dalall/ uaal Ay oyl
L) Loe))leall cOlalas JLisly ¢ Gl @liy adll Loriioall Gl Jlas 42k Ol Sl (6)
Oranis 91.68% (N clims ) Gl A a3 Jlad 50 4d OIS (s5akally saelle 5Las)
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Akl seall e Al o3 pladinly easl LS clglal Laga desedl dale oIS 131 Al (5Y Jolal)

231



S v lagh we gl

[1]

[2]

[3]

[4]
[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

wlad

Mingshui Li, Shanhu Ou and Heng Zhang: The new progress in research
approach of fractal image compression. Journal of Engineering Graphics.
4(3),143-152(2004)

A. Ben Jmaa, M. Ben Jemaa And Y. Ben Jemaa, "Optimization of fractal image
compression with genetic algorithms”, A. BEN JMAA is with National School
of Engineering of Sfax,BPW,3038 Sfax ahmed.benjmaa@gmail.com,2006

M. Mohamed ,"Optimization of fractal image compression based on kohonen
neural networks"”, eedis Laboratory ,Engineering Faculty ,University of SBA
,mohamedmokht@yahoo.fr,2006

X ,Lifeng ,Z ,Liangbin,"A Study of Fractal Image Compression Based on an
Improved Genetic Algorithim", Zhejiang Wanli University ,2007.

Y.Chakrapani,K.Soundara,” Genetic Algorithm Applied To Fractal Image
Compression ", Dept. of Electronic and communications, J.N.T.U College of
Engineering ,India,2009.

P. Borovska ,"Solving the Travelling Salesman Problem in Parallel by Genetic
Algorithm on Multicomputer Cluster”, Computer Systems Dept., Technical
University of Sofia,pborovska@tu- sofia.bg,2006.

S.Tongchim,Prabhas ," Parallel Genetic Algorithm for Finite-State Machine
Synthesis From Input/Output Sequences”, Department of Computer
Engineering,Chulalongkorn  University Bangkok 10330, Thailand ,email
g41lstc@cp.eng.chula.ac.th,2000.

M.Sheng,J.H. Jeng,"Schema genetic algorithm for Fractal Image Compression”,
Dept. of Electronic Engineering,N.S. Yet-Sen University, Taiwan ,2006.

B.S.Sanjay,M.V. Kulkarni,"Fractal Image Compression Using Genetic
Algorithim ", Advances in computer Engineering ACE,India , June 2010.

Y.Chakrapani,K.Soundara,” A Comparative Approach To Fractal Image
Compression Using Genetic Algorithm and Simulated Annealing Technique ",
Dept. of Electronic and communications,J.N.T.U College of Engineering
,India,2008.

Y.Chakrapani,K.Soundara ,"Hybrid Genetic —Simulated Annealing Approach
for Fractal Image Compression”, Dept. of Electronic and communications
J.N.T.U College of Engineering ,India,2008.

Y.Chakrapani,K.Soundara ,"Implementation of Fractal Image Compression
Hybrid Genetic —Neural Approach”, Dept. of Electronic and communications
J.N.T.U College of Engineering, India,\Vol.7, No. 3,September 2009.

Y.Chakrapani,K.Soundara ,"Adaptive Neuro-Fuzzy Inference System based
Fractal Image Compression ", Dept. of Electronic and communications
J.N.T.U College of Engineering,India,VVol 2,No.1, November 2009.

Gnala cashid g G2la ¢ gbl) LAY Al Gy lsall (2003 ). s cane. o Jlaall [14]

AdleSl) sy RSl dunsigl LS (3

232


mailto:ahmed.benjmaa@gmail.com
mailto:mohamedmokht@yahoo.fr
mailto:pborovska@tu-sofia.bg
mailto:g41stc@cp.eng.chula.ac.th

