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Using Parallel Genetic Algorithms
to Compress Fractal Images

Shahlla A. Abd-Al kader
Asst. Lect., Technical Institute\ Mosul

Abstractl]

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 matched domain blocks that prevent unsuitable convergence 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 domain block under discussion in order to
choose a protection strategy and coding of high accuracy for any image.

Results showed that PGA is successful in fractal image coding and
is 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, the selection, the crossover and mutation had a significant
role in improving the image compression ratio and quality. Compression
ratio has reached 87% while the image quality was improved after
decompression that reached roughly 33% compared to traditional method
in fractal image coding (FIC).

Keywords-Parallel Genetic Algorithm (PGA), Fractal Image Coding
(FIC), Local Iterated Function System (LIFS), Rang Block,
Domain Block.
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oo LgSe Dy gl B )0l (guo LIS JSTy . Jouaill Lataal 7-Dit (yuluill Lataa
oS el I, Sl Latas NS e S Gl couus emd Bile 3 (330 29-Dit
Jase 340G (256-0) gumadt &) 5lal 131 Lsoleyll 3 madl and oo QLRI & 3 el
Llo¥) anlll e ae bl iail day, Y & geadl Uadill Glps

ﬁl.'i...ttd cJaadl aan g HLHSEN Sl o sasy .3:33.’\311 &3 g ol e Cudd éﬁll’dl
e lnd aas 9l 90-120 go 1,80 Sl po vue yoLEASIH (100 ludes Juall paa

-8y gl hﬁ_nbae_ud" 3 ) 9—adl 3—:&33@@.\—16 thl =i Jg—aadl é:l" Sl
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LgSsl, «(32.89-27.43) (ns PSNR Lass s 1,5 31 (V) adpdl 93 Jgaadl Lgaus g
Sl (e Jgoall @ W3S 8747 Yl ebiny Sl pus SI Lawudd 5080 ¢ LIS
b Buly) (e Jas (gl Jaadl paa B0l wie Llle uaS Lud g 3 geall ae g
(B ST Ol e sue ey Juadl paa 3ol aed (V) Jyuall daubge cEoall
OLS Losdic bl y 13ay ((nae oo (e Juadl aaa Buly) was dold Ul Lo ol
caaii ) o5 27.86 31 PSNR uSl Lue g sy 3 501 b yluss Juadl paas
oS Lo gl Lt et uSadt (100 g1 Juadl aan syl Losie 32.89 ot g
(¥) Jysad oo 100 oot uie 87.47 ) cstin gy Juall paa Bl e ala)l sl
Lla Judadl 51 L ,dd JLSIE Slye due (5 EAL g Jaall paa Buly) ae 4 (3 (V)
JSEll s g Silly S0 L glss HSE Ol yo susy 100 S (s glus Jaadl pan sie

.Lena s, gt (V)
() Jdys>
O,HSE (o Aliae ue (o Juoaadl LENA B0 milis
oSt L oSt Lacgi S SLSI Siye diadll 2
Compression PSNR Time(S) | Iteration | Population size

ratio%

79.45 27.43 20 120 100
80.66 27.76 22 100 100
81.86 28.56 23 90 100
83.89 28.89 25 80 100
84.75 30.65 27 70 100
87.47 32.89 29 50 100
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() Jousa
Jaall paa B3Ly (e Juoaalt LENA 3,400 gaitis
st T oSt Lae g gl SLSI Ol ye Jiadl paa
Compression ratio% PSNR Time(S) | Iteration Population size
80.76 27.86 19 50 50
81.87 28.89 22 50 60
82.56 29.17 23 50 75
83.77 30.54 26 50 80
85.65 31.87 27 50 90

| |

(7b) ys& (7a) ys&
Sl aas 3 guadl z:ilmm 3 quall

E3gil § Bl JLia o B gl D) giledl Luiaall Lua) )l gl depuu o p )l Sle s

L giall dviaadl Lua),lgadl Tacul gs 4Ll & cuBall 3 8L . g,aly Ll s
50 1,8y aaads 100 Juadl paa ¢ g0 il Uad Laaad Sgang SIS o <L)
2__.@‘,3‘,21'.3.....:.@3‘,@..&‘5? C,\,JC,—AQA&;\.&"C&-;JW Lq.'ai Ca—%tﬁ‘b&.b‘\.h&."%mﬂ
92\'_'&.3)1:.!! o0 3cL4S unt_.'\s ub)—i.“, (i) dJ.JA.“..l c—l-.é‘,-é LASJ EJ‘,_@.U Q.u.)&"
Laess 0 s 31 (9) U gially o gl 35l el iy lall g Lo
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S L 55 <(32.88-32.15) (s £y A5 3l 3l Ll Zaayl gl s
Lo L L8yl 3 i (195) Q) cbny Jall Jguo gl 3 depuw po /87 I cilioy
T3 G (uaSI Fue g3 3 GUEALI €81, 3N &3y 3 GHUALI Ulia ;IS Ly g
LaSy (83.85) 4l csbioy ol eI Laad 3 Lt Buly) ao (32.32-22.76) (e
(8D) 3,501t Lyl Y1 (0.1) Uod Zowsss wgan g0 Lt B9l (A) JS § qubdgo
@3 Lgale Juoa (Al Lol giall Dadaadl Laa)ylgadl § uasSdl sy Bjguall Gaud g

Lpaas b Ly gl Tyl ) pludianls Lpade Juaanall (8C) B geadl 0 B

(&) Jys>
PGA § lod Lo Bls| uay LENA 3,900 gt
oS L sl Lac g3 cdgll S Slpa | Uad Zaaws il 2
Compression ratio% PSNR Time(S) | Iteration Error Population size
87.89 32.88 29 50 0.01 100
87.76 32.74 28 50 0.03 100
87.32 32.66 27 50 0.06 100
87.19 32.51 25 50 0.08 100
87.11 32.37 22 50 0.09 100
87.08 32.15 19 50 0.1 100
©) Jgu>
Lottt FIC 3 o Zaus BLo) uay LENA 3 900 il
oSt Tps sl Zae g cdgl HSEN Slye | Ul Dpud Jsadl paa
Compression ratio% PSNR Time(S) Iteration Error Population size

80.98 32.32 65 - 0.01 -

81.89 32.21 54 - 0.03 -

82.88 30.11 42 - 0.06 -

83.11 28.76 36 - 0.08 -

83.55 25.76 33 - 0.2 -

83.85 22.76 24 - 0.1 -
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(8c) (8b) (8a) ys&
Zawtin FIC PGA Llo 3 guall

1O Lo gl g Ol Lien Y

0 GagauSdl jgll (usS (rnall L ol &St Lyl giall Luaadl Tue) sl
o ol waall pd o, Gate S Olidall Duloyll 3880 aladiel JUA
S PUpE VWO [ PP PSS PEN TR K R WEVIY L EN

de s JA0YI Jall ) Jgo gl LIlad g L5 p0 Lulapdl Bddll o enias gl LI
sl S 3 Losiuuall Easdl Lyl (g cJolall [amadl Lalls ialle Be LS
Laoylsddl SMolas HLSA Lgyb g uaSl iy (auSU Lyl glall Ludaadl Lyl 9l
Slioy ol puaSll L e @ Jlad g9 4 OIS Bydlally jgandly 5 LA Ll
33 Ul L Gl ileoy (Sl pansSH eld as B ygentl Tasgd (ranlsy 1874

Jole (LS 13) USo LY Ygdadl slanl 3 L)l giadl LBl aladiuanls ol
Dgladl jgeadl oo LT 638 pludiul ooyl LaS clelad ago de puull
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