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Abstract: A new breeding genetic algorithm with population uniformity in the whole solution space and elitist strategy
is proposed used for motion image restoration. All individuals of each generation are pro rata divided into males and
females based on their values of the fitness function. During the evolution, the individuals of the next generation are
generated by three kinds of ways: one way is to randomly select several females from the current population, the other
way is to conform to the breeding theory to generate the children by cross several females with one male or by cross
one male with another male. The global search ability is controlled by the population size and the proportion of male to
female, and the convergence rate is controlled by the proportion of chromosome afforded by males and females on hy-
bridization. The experimental results of image restoration show that the proposed algorithm is robust, and can rapidly
improve the image’s quality.

Keywords: genetic algorithms; motion image restoration; grading crossing

BMEEEAREEERME G RENH

5EE, XliE
BDURZVENLZ GG, B, I, 430079
WIEE: XIEE E-mail: liujuan@whu.edu.cn

UHZEY $Eih—MoFr 10 B Mgt AL SR T2 sh BOM R K . SRATAEMR 2 18] A2 3500 73 A0 A R A 5 0 L
DR s o REACAMARAKAC T F LU 23 FHERE P P o BEHTL™ A B 20 E PR PR ELE N AR 4% P 2
W, —AMMEYE S A MEMEIEAT R IAT, HEPEREAT BAT . IR R USRI B R 4 R R BE ), AT
I HE X7 A B R PRSI T . BB R SR W, A R AT s B e, FRRREALp, Rethadis &8

J .

[X82iA) BiLk, e EBIRE; JakRAa

135 N(X, YY) F B S B R R, * BB,
R e T B A UL e waﬁﬁﬁ%<%m>@@,MnWﬁ%ﬁmg
A S e RS RIS S B R S
BT 7 AT I 8T . Wiener JEJE . Kalman JEU% . 5 o o e . o .
SRS TR e, R RO AR (wienenIE KL, 1%
- S o R T RGBSR IR, TR, IR
5 2 105 B0 240 5T L I 4 M L RR B, B ‘ X - \
SR e e BRI, AR TR, SR
LEHEAIE R, DAL B PR T B P e 22
e e e S IR, VR R ST LI LR
RSN, Al LS g o o TR T S
40 5 S TR i s T B BRI A A RS0 10 s e
e S AR A B 1 A R
[0 1 B S 4 P T LU A 40 B o ik S s B e 5
BB BRI R T 7 15 B 2O, SCSRH TR AR A FHAR SR HRAB A

o . SO
Hopk e ny g B,
Lﬁ;f%ifudVMKw @ SRR LR, Rl
BB AR . AR R R AR AN [ B A AN A
EAER: ATEFERAARSEES (RS 60301009) HEE X JEACHEAFPRE ) s S A F ), BRI SE PR R X 4y

978-1-935068-01-3 © 2009 SciRes. 92


mailto:liujuan@whu.edu.cn
mailto:liujuan@whu.edu.cn

Proceedings of 14th Y outh Conference on Communication

AN PR30 A S0 0 T At e s L A i Y A AT TREAS
A MR i U, XA B R PO W S F
2R S IR B A I, R B st
fEERE. IEH A7 WA ks, —RER—R
507 T 5% D)o T A SOk AR ST () 2R AT S, i
PR T AR TRE JEAA T 3 0 5 R 5037 30 4 vy L4 S L T
) e USRI . H IR BT A R B A el &)
AL 4 ey B LA IR TT B /N R AL s L

WHPE AR BRI A ZI0H
AR AT RSO e T 22448 (Grading Crossing)
H1 A AE (self-bred, inbreeding) P fh 28 7 v Bcist i BRist
B, A B gL 5L 1 (Breed Genetic Algo-
rithm- 1, BGA- 1), i T HEHEAWME. H
MatlabR2008a #2753 T 51k .

2 EMBERE ]

23 HEORURIE . =P S P s A S O
By, Bk T PoBT I AE G A A4S I il
WAL T o FEARAR R RAE Al 2 (R £ 345 7y
A (TR R SR A R b o 40 O 38 1V 1R
KRR 5 FEAREACTH R A 18 20 K0 N 58 Ry A0 o AR
ACAVEMEVE S A A SEAAS A VRS AR £
BHLIZE SR THEME SR HRIEN T A, — 5 g n
SR AE ), — TR N sl R A K b
Phs GREAR AR RRAUR A P (KRR HEVE AR T A
HEPEAS RIS AR T A AN A, TR ERE S A
T IR LEG] s MEVE A RREAT PN AT Gtk
A2 AR 2 BRI HANS 55 AT (K MEE AN R 4
JSH - ARIRE s A dpe DA A O P SRS it DR B v PRl
SIHERA; R AT AR 5t

21 BiRMERTRE

B AL T MR S R

Step0: AREALAEL k=0, FEMFZ N4 n AN
SO AT ARG R AIIRFRE P(K), R H A2 K 595
AR D S K 5

Stepl: I FUAR R B0 H 55N AR (100385 B2 ps Bl (R
HARBREUED 5 JFHORME HARHER s

Step2: MU AR BLR ISR,

Step3: SLRLALAAR WAL, L W T
BEER; BNHATEL R DB

Stepd: FCHAL M ATEANFFIEA A3 51 ) S I
MNP R & 77 R B IR 55 95 A

Step5: % U™ A EMEAN A BEATASSCHRAE, HE
HEMRHEAT HAETAZ, HEPEMA B AL, 77 k+1 ARk

o253 Scientific
#4%» Research

s IRIH Step2.
2.2 FiHFR

3 IRAT TR h B R AR, %07 T R TR S LA
0 B2 0 B P, LR A AR
AR ALY SR, — g B R
SRR, d5JE A2 R AR A . SRR R
i

O——@ @ zuz

b
-
- 'LI*

1 FHRZTEE
FESER A AN 4 L P P 7 T A it
FAPEAE AR Bt 50%, A LURRE S B il U A L LE
Ble AHZN T B is S 5, MERE LE ) S A — A
it 100%.

23B%

57548 (Hybridization)# &,  HAS &t A Es 1 L+
I MR Z T AT L, B AR AR RO R s A e
I LA T AN A J B /NS BN 48 R SR AR AN, PR
) RIS, ZEiX L, RUHEREAMAIEAT B A A

24 IR (RHARZFIER)

SUIR 0: X2 K ACRRIE R IR n AN AR IE WS pR 2L
IR HE, BTG x ANAMAVE N M, I4x n-x
AN A A e

SIE 1. BENLIERE yA<y<<n-x)MEMEANMA E
N k+1 4K,

IR 2. it ZeAr R I (n-x-y) METEAN A
H Y S oy WO gh B AN I R T A SR A . A8 X HR
VEIS , HEVE RIS AL R Y 2%, MEVE R 8L 5512 Y (100-2)
%. MR n-x-y N K+ AAME.

IR 3. AR AUHEME S B P (K)FI PYo(K).,
PG VRBEAT IS E AT o 55 1 IR AT I PX(K) 4 kA1
FIBAEEETE 5 Mm%, PYo(K) ZHHETEANA R AL 1 o
(100-m)%; 2f 2 IREAHT R 2 o D=4 x N5
k+1 A4

20K 1~3, FEAEH n ANMRLL S k+1 AR

978-1-935068-01-3 © 2009 SciRes.



3% Scientific
@, J
+* Research

BEo PHEEBH x. y. z Ml m, EHRZEE R MRS
(RpuR
e

3 34y

TEPE 3 I 8 1A 5 UG AE R s 3 I I, 43l J2: lena
B FHL A E A LR .

Jil matlabR2008a [f7 [& 5 &b B T. H 45 42 4t 11
fspecial () b £ A= 32 2RO 1 s 7 ek 25, T A% 20
[13],

PSF = fspecial('motion’, LEN, THETA)
(2)

LEN:S B 15 5, THETASZE 3 1 )%

R imfilter() bR 200 B 46 BRI T AR ERAE, P2 2E
B RIS, AR

Blurred = imfilter(A, PSF, circular’, conv')
3

A5G AT 2 R AR R

F - deconvwnr() b 50O ORI A5 1E AT 4 20 8 % Pk
2, ARy

wnr = deconvwnr(Blurred, PSF)
4)

MR (2)~(4) v LLF HY, 75 5556 5 21 5Lk #i PSF
IR DIBE S 50T 5t T DUR 2 5 oo ia 30 G 347
YN PEP K SZ  1f PSF LA LEN F1 THETA K43,
FIT A i) 750 P S B 2 £ o A SR it 3 1 AR 1) R
H ] LEN #1 THETA PiNSHUE .

SRAR B AR O SRR T T R R 2l R
g8 H EIS RIS, B st | KRR
4t H 1) LEN F1 THETA 250 {i . X FEin] DURHE LEN
A THETA [{E15 2] PSF, Fi% PSF AR AR
LR IEDI T, Bk ST G s G R AT LR
A R AL S AR AR LEN A1 THETA Z44{H,
HENERSE H 15y HeR % PSF. Wiy R a] 45 FH 2%
PSF W& FTT ZB 4k R 48 H =B 13 sh AR 1K 15

S, e H LEN R THETA /B4 i
FESVEPAMEIUE, AR AMADUETH 43 3] PSF,
AR PSF 15 219 5 1 K15

2

(5)

AR O - E(?):Hf(x,y)—?(x,y)
f(x,y) TR BB, §(xy) RRELER
H bR R T 52 B T S 0 T s G RN Pk A A 1)

ZAER 2 ok, FEMOD, FoRR G UR 1 B
ZERRENN, R T R

978-1-935068-01-3 © 2009 SciRes.

Proceedings of 14th Y outh Conference on Communication

3 B [214]~[16] S L ) B\
E(;)ng(x,y)_H*;(x,y) A T g b B
g(x, y) FrBom .

LS B 5 SR AT IR UG B 5™ AR (R ROR) P ARk &2
BUG = LR P RR EUSEAE LR A . oA 1 HO 2K SE 56 AR
WHEAL R R .

ASCAE FH I E b ek 5052 B i S F R G ORT i
SRR LLEL, 98> T AR S 52 UG P AR TR 1 15
I R ZE R

{FH matlab ¥ norm() & £ B2 0H 5 H bR eR U
i,

3.1 MR E & AERE
MK E B A~C R pron RIRIT LA 468D

(A)256%256 {5 3& Lena BElfR (B)240*320 I ZFH R E

(0)325*281 R ZEMTT_EE%

32 XBHERES ST

h T RIS, X 3 ANEME I A SR K S
HRAE LEN B #5218 35. LL THENA /B8 HA8 &, B
{HYE I 4~40, RASEEES, X (5) 1) H ek £ fE
IEN R A PRI 37, SRAEARANALR
Filgs WPES K AR T AT IE N B R B, T
PEAASE N 6, T4y 31 ANMEME/ M4, BEHLERE 1
ANMEPEAMA B BERE SR k+1 40, Hi4y 30 MfEpEANMAR!
6 MEEVEA AT G I A B k+1 ARRRIE s otk A%
A HEMEAMA AL AE 5 500 MEPEANMA 5 50%; HE
PEANMA A ASHT, BARRFIESS ) 75% 1 25%;  SikZ
1RG5 A A EAARE L 2 34X
3.2.1 SEIS 4R

3ANEMRIIRE RN 1 PR, WASERUR B
F AR5 LEN 8% THENA B RI$ ] BGA-I 81



Proceedings of 14th Y outh Conference on Communication

HLEN ¢ THENA 1B &= BUZ I X 5]
*13 TESENEEHR

Js a5 N LB SIBRE KA TR

THENA {H%)+3& 2. nJULEHH BGA-I #H4T 3 1%
R A] 75 2 5 T AR -4
% 2 3EER THENA {E#i+% THENA &

Egams  Woels  WEm Pl AR

A 15 16.5781 17.932297 1.858796

B 15 15.4453 16.601144 1.548020

C 15 15.1250 15.956061 1.750969
322 RS

AR 1 VKA R AL SE Lo, Ud Wl A v g
g sk THENA {8, HEmuffeiB b R0 S8 H#
BRE, A % R K5 4 90y 0l D VR HoAth 1] 25 4 1
BB GV E L = A 3

R 2 MR R 2R T LG, BGA-I
SEVE e % AR D 1) b A0 AR B0 DR 12 oo 2 B B 1) I
o, HRNRCR R .

SCHR[14]~[16]+ CAEMEAE A A, 28 R FH B ML
FUE A 70 S R P R e P i (1 8 A U S8 175 4k 7 ¥
T BGA-I LS HUEN AN, 28 XA S48 545 2
ANRURE BEVT 0SBV B, KOKD TS, BT
T

4 i

BRI R B B2 A VF 2 AR, dnfef 78 70
AU IX LR A BRI S R IR BOR AR . A
SRt K —Fhist AR Sk BB L 1(BGA-I)
ISR R A, 724 e AL 2R I 15
RERM G EAE T AR IRR AL .

FE R SK AR D3 D, B SE3ERT Y+ R I R
PR SR T X, BT AN T B
i PR R AR S RENE B AR, A
it LA B B U AR IR S 1B T T 1 — ol it . IR

95

o253 Scientific
#4%» Research

FWRES 1) 532, JE AR A% I 3 (1 g g 7 28] i . Py B Vi
Pl o TS i PV B AR R e DA, TR BRI R
ZR R H Ko IR S b St e LR (17 B R
T3 RBE PR AR R A 7] Lo

i SO L AL AR A B AN S BRI LT
HI BGA-I SHAIRIN R A s 2 NS HEA AL T 1
Hbr s B it . & T2 ARt i, Ak ik —
LAV

Bt

ARSI AT 8 23 A e DO 7 oS
Bt 2008 Zhil HAITFUAE SRR | SR AL, AEILRTR .

References (5% 3C#K)

[1] BORZE, SRR, IR 72 55— CMAC BB RE
S [3]. 0 1 [ % BT 24410, 2001,6 (A8): 780-783.

Zhao Baojun,Shi Caicheng,Shen Shenghong,et al.The
Image Restoration Based on CMAC[J]. Journal of Image
and Graphics,2001,6(A8):780-783.

X < U, 5 B e R T SO A S PR AR W A SR [T].
T HLE,2008,35(8):241-243.

Zhao Jinshuai,Lu Ruihua. Image Restoration Method
Based onthe Improved Genetic Algorithm[J].Computer
Science, 2008,35(8):241-243.

KT8 Z AR PR S S0 KI5 5 SEIL[D]. 1, o
[l B e KA G B LS ) B 5T FIT, 2006.

Liu Wei.The Research on Restoration Algorithm of Mo-

tion Blur Image and its Realization[D].Ph.D Degree The-
sis,Changchun Institute of Optics,Fine Mechanics and
Physics,Chinese Acadamy of Sciences,China,2006.
WAL XM S S S BRI PSF 2 A T3] oF
HHLNH,2001,21(9):40-41.

Wang Xiaohong,Zhao Rongchun. Estimating the PSF of
Motion-Blurred Images[J].Cmputer Appliations,
2001,21(9):40-41.

Ahmet T. Basokur,Irfan Akca,Nedal W.A. Siyam. Hybrid
genetic algorithms in view of the evolution theories with
application for the electrical sounding method[J]. Geo-
physical Prospecting, 2007, 55:393-406.

TKT. K B B R M]. bt ol H ik, 2001.
Zhang Yuan. Livestock Breeding[M].Beijing: China Ag-
ricultural Press,2001.

BB AV TR [M]. db = B0E H R AL, 2003.
Yao Dun-yi. Introduction of botany[M]. Beijing: High
Education Press,2003.

A8 BN LN, — b S SRR A% SR [3]. /)
R HL R 4t,2008,29(11):2009-2102.

Li Jun-hua,Li Ming, Yuan Li-hua.Improved Dual Popula-

tion Gentic Algorithm[J].Journal of Chinese Computer
Systems, 2008,29(11):2009-2102.

A8 BT LN SO ) = AR AL VA ]. R S8 L
#£,2008,26(4):104-108.

Li Jun-hua,Li Ming,Yuan Li-hua.An Improved Model
Based on Three Population Gentic Algorithm[J].Systems
Engineering, 2008,26(4):104-108.

KUY, BT IET A M B AR Sk N T 9]0 55
ML/ #1,2006,23(11):168-172

Zhu Ya-ni,Li Ming.A Gentic Algorithm with Sexual Re-
production in Image Recovering[J].Computer Emulation,
2006,23(11):168-172.

(2]

3]

[4]

[5]

[6]

[71

(8]

[]

[10]

978-1-935068-01-3 © 2009 SciRes.



3% Scientific
@, J
+* Research

[11]

[12]

[13]

Wy B AL SR SR AR TSP IR 5T [D]. L, 75 R A8 i oK
2#,2006.

Han Yu.Study on Gentic Algorithm for Travel Salesman
Problem[D]. Master Degree Thesis,Southwest jiaotong
University,2006.

TRIR A, S B KA AARME S 5 55 it A% 55 )L
PSR SRI]. 8 H i 244, 2002,25(1):167-175.

Xu Zong-ben,Nie Zan-kan,Zhang Wen-xiu.Almost Sure
Strong Convergence of a Class of Genetic Algorithms
with Parent-offsprings Competition[J].Acta Mathematicae
Applicatae Sinica, 2002,25(1):167-175.

HAKE, T MATLAB SEILEC 7 FG  S[3]. H i
2£3],2007,(1):31-32.

Meng Yongding,Ma Jia. Realizing Digital Image Restora-
tion Based on  MATLAB[J].Computer Learn-
ing,2007,(1):31-32.

978-1-935068-01-3 © 2009 SciRes.

96

[14]

[15]

[16]

Proceedings of 14th Y outh Conference on Communication

2T R, X5 R T AR S G R W S BRI
FUO A8 34,2008, (7):4.

Li Jing,Meng Xiangjing,Liu Jiliang.The Research of Im-
age Restoration based on Genetic Algorithm[J].Science
and Technology Innovation Herald, 2008,(7):4.

SO, SR A L, — R T AR SR R ).
7 4K ,2003,27(1):28-30.

Wu Na,Guo Jingfu,Gu Deshan. Genetic Algorithm Ap-
plied to Image Restoration[D].Information Technology,
2003,27(1):28-30.

R < . 23 S0 1) P S I BT 5 S LA PG P B2 1)
¥ [D], fil =, 76 R K%, 2008.

Zhao Jinshuai. Researches on Premature Convergence in
the Genetic Algorithm and Its Application in Image Res-
toration[D], Master Degree Thesis,Southwest University,2008.





