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ABSTRACT

Recently, effective technologies in Fractal Image Coding (FIC) were used to
reduce the complexity of search for the matching between the Range blocks and the
Domain blocks which reduces the time needed for calculation. The aim of this research
is to propose a Hybird Parallel Neural -Genetic Algorithm (HPNGA) using the
technique of (Manager/Worker) in multiple computers in order to obtain the fastest
and best compression through extracting the features of the gray and colored images to
attenuate the problem of dimensions in them .The NN enabled to train separate images
from the test images to reduce the calculation time. The NN able to adapt itself with the
training data to reduce the complexity and having more data and is merged with the
parallel GA to reach optimum values of weights with their biases. The optimum weights
obtained will classify the correct search domains with the least deviation ,which, in turn
,helps decompress the images using the fractal method with the minimum time and with
high resolution through multiple computers. The results showed that the proposed
hybrid system is faster than the standard algorithm ,the NN and GA in decompressing
the FIC and they are flexible and effective to reach the optimum solution with high
speed and resolution .The search method used for compression and de-compression has
a vital role in improving the ratio and the quality of image compression which reached
15s .The ratio of compression reached to 90.68% and the image improvement after
decompression reached to 34.71qy when compared to other methods of (FIC), which
didn't exceed 90.41% and image quality of 32.414 and the execution speed was only
21s.

Keywords: Hybird System, Artificial Neural Network(ANN), Parallel Genetic
Algorithm (PGA), Fractal Image Coding(FIC), Rang Block, Domain Block.
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M Rows NCoIs

XG0, 1) X (i, J))

MSE = =2 J=¢ .(11)
MROWS*NC0|S
255°
PSNR =10Log,,| —— (12
o[ 22) ”

(HPGANN) (aagdl allail) il (1) a8, Jgand)

(9)Malas 200,100
50 40,20
4%4 1
3 0.001
sigmoid AF feedforwardNet
purline AF 2-3-1

g Xl LBl —4

iy sl dulee gpaat & "Ll Al o) eagl) Uil Gl Lgde Jyaanll a3 3 ill) ol
O Gl (i (gysasl) Hsuall (ST ( ANN,GAFIC) Gkl (re (uadl de yunss FIC (550l (Sl
girl, ) Ll ey (Barbara , Lena) sl ( 256%256) aaall daley Hya aladinl Pha
4ygeal) Bl Jame 330 5 ekl cldl )<l dlee DA ¢ 8-Bit/Pixel spdny caaall il (Btterfly
ALY aidl) e sl Cuinil (255-0) sad) jslas lls §seall 8yglaiall dasY)

50_LSle 200 o) aas L) diad 5asatie Cilaals 8 pUaill 3l deju ubad (o o 3l
5ol Clalal) aae salyy cslim bl de e cuilS Alayll guall (2) Joand) lgaasy dilide clduitisg
31.230p  clag PSNR 5 ¢ 675 ) asly dales paall (ol cyiisals ¢ 2l Aoy il g S8l ena
deyudl 8 3 Jlae (10-2) (o Sl 3 "lasped lia o) Jangl LeB87.22% ) CR cilias cps
CRabay (a8 ¢ 34.950p M cibay Al PSNR A cpaans 4l (Jlae 1048 b 0.085
¢rn 100 () 200 e donl paa Julis e HUkail) 3a Ty lin of Laasd @lliS.91.56%
gl Laaf 4l ¢ Lena 8ysal(2) Jsaall daasall dwall el JSI (65-0.02)s o dstll g 75l
Gty 2lad) Al Jlitd 8)pall cliall (adlain) A el (0 Gl Ay dac g 22
@y Jal ygaall Qall @l e se Ly @35 iladl iols )5l Liplall b dassall Giadl eV Las
CR claas toa 33499 VI PSNR cilbias ¢ome ANN 5 GA aladial Bla e lle da,
10 1 sln Jlas 3as alill b ¢ yuls 91.43%

94



[ K -

MDCS Cluster

o D
MDCS Manger or Server

Configuring MDCS :Jba¥T e
Stop & Uninstall: 481s g Juat) cild) In Dos( Matlab):MDCS install
i :MDCS Start
Remove(Manager , Worker=10 Create Manager (Mangerl)
3 Read Image
AAELﬁl 5 J\g.uﬂl JLGLIE *
Lgfa Lkl Open : Manager

Jraadl N satall Ga Jua®) 3L Jla)
v

Initial Populationlg-‘liﬁ#’l Juad) ad g

! [
! [
' [
' [
! [
! [
! [
! [
i el g5 Q3 Jlaal) g3 Create Worker-N(Worker=10) I
! i
! [
' [
| [
! [
' [
! i
! [

Pc,Pm, Fitness :GA <hilaia digs

MaxGen :GA- ASH Jual¥iae saas

NN - Jials 3 sall Rang Blocksaiaad

Y

Ly Al 01 sl ) Popdsad) asds
Input Weight(V)
,Output Weight(W) ,Bais(B)

'

(W,V) &1)9Y) sl FFNN A& 8
Crossover s ol (B)=ai g
Domain Block gl i saail ) AY) g

Mutation 5_dhll cilua

A
NGen=NGen+1 h 4
5 (Pop)s! 32! (10) SV o jsilians (15 3 s
A4

) {p s Bale | g i) ans

Reproduction sl gde Ja ) ja) pa GAclidbia Juw )

Juand) A 51561 Jad AN (Pop)
i

= — = = == == ===

10 -eﬂyf)ﬁ ‘./ N"Lﬂn £3a
¥

A 4

Worker-10 Worker-1
AL A Gl Worker(1-10) or Client L0 4 Gla
Compute Fitness | 0 .\ o v o s o 2 = = == = == = = COmMpute Fitness
B Ay s ABLUY A ilss Jlw )
Jedall ) Agisadl atal I A
! Fitness of Individual (1-10) 1!

Gl Jpal) S 3 HPNGA gikall aliil) Jabaia (7) JSil
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byl frgmall (o allaill 3ok a5 Lena gswa Ao il A Elall 48y jlad) (ayily
SR Loy cllia ol Jasgl ad ¢ Lgais claasallsg (Girl, Butterfly ) dsslall s.ally ( Barbara )d
50 ,)Sis 200 Jdaall ana Jlia) aied ¢ (3) Jsaally (2) Jsaadl leawass HPNGA alatialy (el el
2223 0.07s A 2l deyus ciliag 3 ¢ Claalall dae 8aliy coglin ddnll deyu culS Barbara 8yl 5y
I CR cilay cpa 834110 (A laay ) 8)5all PSNR (& cant L) 4il; 10 Jlasl)
3l Aoy lins 3 100 (A duall anas Jilis die pUail) 35 3 Tasyeds llin (o Laag) @l1S.91.33%
Shals 10 6 s sie 91.41% () slus CR 534.990p () clias 5)5all PSNR5 0.025 )

4 s vie (Girl, Butterfly) Lokl jseall cagl) JUaill 345 3 lasyus dllia o)) iy k)
Dsall aaa 524-Bit/Pixel daws oIS sills L) Cieliaall aaall a2 (3) dsaall lgaiasy clls (10)
@il 80 50 )<y 100 (A 200 e Juall ans DAl asd 8-Bit/Pixel daw (S (31 o)l
i a5 10 Jlee 2220 0.045 A ciliag 3 Butterfly 5)sall cilowladl axe saly <glim daul) de o
VI CR clias ¢ 835330 ) cilaay 5)5all PSNR o8 (e Ll 4l ¢ 100 -1 5loss
G daall aan R e Girl 8yseall cilulal) sae 5ol gl 2wl depus () Jang) Gl .91.78%
Leayl aily ¢ 100 J slese dos anag 10 Jleall 222:0.015 ) cilias 31 5,0 50 S5 100 ) 200
:91.88% 1 CR ilas (s (43 35.14p () cileay ) 55eall PSNR & (s

omdl ) Jagg aldatl) 385 & oyt domn Bl ST el e 431 LoDy (3), (2) Jshaadl e
IS8 gl AT ayes Jeas 100 () 200 o Jaad) aaas alids) ae S0 ¢(10) slese Jlas 22as Alls
b ial) QA (e el apell 138 (L 10 1 stae Jlas 230 Alls Juadl ) @Aj/aﬂ; Sloayl el
) adl) Y Joasll GA g cined 3 ANN alasinls dygus dahall 8 sl A8 bl
seall Gl @i e se iy (53l calas) ol dapaal) Gindl eV e G 31 Wiladls (s e
e il Teyus Qe 531 (8) UKl 8 mage LSy cBansia ciloala PLA (pe Alle 485 iy il
e laaly aopall s (S50 diglally Anlo )l Hsuall G aaall CDER)s 58] Hgeall Juall aaa (DS
<0.028 deyuw il Sl Lena 8ysaal (9) JKA liacag Alle LS e gig At Ao lglgany Hguall
cih Al Butterfly 8)sal (11) J<ally « 0.025 deyun il 3l Barbara 85l (10)  J<all
- 0.01s depn citda ) Girl 80al (12) IS5 0.04ske o

DA (1o (GAANNFIC) i il ae 4l 3jlhe caad (pongl) sllaill 5.US (uld (s
& Uad DRI el o) 0 3) (4) Jsaall dacagally Cungl) sl clialge puiil Slials (10) 4 Waduis
b LY pea aaeal (28-24)s o FIC Gawlidl) dayylally Sl) <y =5 a8 ¢ angl) alatll (e il
daal) 3 aaped Jeans .(88.45-88.1)% (i ingli CR ¢ (30.38-30.1)db ¢ PSNR s 5 cpom
O PSNR casglii cpa 8 (17-15)s o 2ol By 19,5 22 feedforwardNet 4<oi alass b
laduii die (55l jpuall Sl HA) aupad Lasgl LS .(90.66-89.22)% o CR 5 (30.87-30.12)ap
CRy (32.88-32.66)db ¢ PSNR gl e (i (12-10)s cpo 2aiiil g -5ly5 2 GA pladiuly
.(90.60-90.55) %
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O 2l Gy mgli 3 HLEAY) Heea o Gangd) plail) Gl vie jseal) GuST e ayed deas
U<l ¢ (91.88-91.41)% s CR 5 «(35.33-34.99) a0 cies PSNR cansls cm o ¢ (0.04-0.01)s
515l (14) JSA sy LS. (GANN,FIC) 33,00 ae HPNGA (onel pLadl Zislhe e (13)
Sypeall Ciacng () Bypealli ¢ 8kl ypeall ) e (o Lo Jpeaall b cpnell okl Ll Lena
(FIC) kil 25 Asa) il sty 2l (€) Bysecall (e J31 s gl pladl 3 S 2y
(GA) (50 23l () 5y5eals (NN) (3o 23l (dl) 5l
Tl guall claaia (10) b 3 Aot (2) 4 Jsad

- - - KK~
sl o Lesi | cag A esi | cdgl) | sl Jiall aaa S
CR% o) | Tim oaaslf sl Tim | Iterati | Population
0 i worke
PSNR e CR% PSNR e on size rs
87.21 31. 27 66 87.22 31.23 67 50 200 1
87.61 31. 82 45 87.55 31.76 49 50 200 2
88. 46 32. 28 30 88. 42 32.21 31 50 200 3
89. 93 32.91 21 88.91 32.82 22 50 200 4
90. 23 33.42 18 90. 22 33.28 19 50 200 5
90. 36 33. 56 12 90. 44 33.35 12 50 200 6
90. 65 33.78 4 90. 86 33.55 3 50 200 7
90. 88 33. 89 2 91.22 34.57 2 50 200 8
91.12 33.94 | 0.6 | 91.34 34.90 | 0.5 50 200 9
88.51 31.41 63 88. 53 31.35 65 50 100 1
88.92 31.95 | 41 88. 92 31.89 43 50 100 2
89. 56 32.91 26 89. 54 32.87 28 50 100 3
90. 23 33.95 19 90.2 33.93 20 50 100 4
90. 55 34.42 16 90. 53 34.33 17 50 100 5
90. 66 34. 65 10 90.72 34. 42 10 50 100 6
90. 87 34.71 3 90. 92 34.61 2 50 100 7
91.1 34.82 | 0.9 | 91.11 34.77 | 0.6 50 100 8
91.23 34.91 | 0.08 | 91.24 34.85 | 0.2 50 100 9
75
65 4 75 4
o5 | 65
3},45 ] 3 55 4
3 35 ;’145 1
Ezs | -g 35 4
i 25 -
15 4 15 4
L, 1l
o JALLAR AN NPT A | g e |2 UL RTCANLELAN @ Borbara
1 2 3 ‘t/v . kserd& m: 8 9 10 ggliirtltﬂﬂy L2 3 48, Bt B9 10 gg?ftlterﬂy
(100)Jaad) paas Buidall ) gual) 2y (B) (200)Jaadl anas Byidall jguall aapad (A)

Gsusl jsall Gu 3 (HPNGA) crngd) alliil gopeds (8) Sl
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Lglall peall cilaaila (10) 2 i) Aoyt (3) pdy Jgaad)

e R 1) A e ol | s dl L (R DTS
st sl Time sl sl Time | Iteration Popu_latlon workers
CR% PSNR CR% PSNR size
88. 67 31. 28 64 87. 41 31.25 66 50 200 1
88. 87 31.81 43 87.56 31.77 47 50 200 2
89. 52 32.31 31 88. 45 32.28 30 50 200 3
89. 91 32.92 20 88. 92 32.91 23 50 200 4
90. 33 33.52 17 90. 93 33.35 19 50 200 5
90. 56 33. 69 9 91.12 33. 62 11 50 200 6
90. 88 33. 88 2 91. 23 33.85 4 50 200 7
91.12 33.95 1 91. 44 33.98 1 50 200 8
91. 34 34.16 0.2 91. 65 34. 22 0.5 50 200 9
88. 61 31. 42 61 88. 54 31.41 64 50 100 1
89. 22 32.21 40 88. 93 31. 87 42 50 100 2
89.72 33.11 27 89. 53 32.81 29 50 100 3
90. 32 33.97 18 90. 23 33.91 20 50 100 4
90. 62 34.71 15 90. 61 34. 41 16 50 100 5
90. 91 34.75 8 90. 89 34.61 9 50 100 6
91. 37 34. 88 2 91. 25 34. 83 2 50 100 7
91. 44 34.91 0.3 | 91.39 34. 93 0.7 50 100 8

0. 0.1 50 100 9

Sl 32 5 all (D) oY) 5sall (a)
0.02 sdepms cuagl) alN (he a3l Lena 8y (9) JSid)

usl) 32 5y 50 (b) Lla¥) 5all ()
0.02s48 s (agl) aUall) (e 4a3W Barbara 89« (10) J<id)
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sl 223 5y guall (b) L) 5 all (a)
0.0k s Crngl) alill o Aa3ll Girl y50a (12) JSil)
(GANN,FIC) Giall ga HPNGA Aijlia : (4) oy Jsaall
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