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Image salient region detection based on genetic pixel algorithm
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Abstract: Aiming at the characteristic of salient region detection, pixel genetic algorithm is proposed. Firstly, the ge-

netic units are mapped to image region in the genes model. Then the genes is classified by using gene expression, ex-

pectation value is counted for the uncertain information entropy, and the uncertainty ability that characteristic values

reduce system entropy is calculated. Finally, salient regions and non salient regions are divided by using the adjacency

matrix statistic, which the gene distribution is symmetrical. Simulation results show that the algorithm can sufficiently

extract image features,and has a higher retrieval rate and accuracy.

Key words : pixel gene ;salient regions ;adjacency matrix

1 51 &

PG AR SR SEZERIR, {HRE H Air P (5 s oy 1L
FRARFHBORBOR , A7 ot P AR B IX IR o B i
BN PRI SY, et B AR R R
ST AR e 7 i ] 15 e T A T 3 4 d 5 X
S, PR PG G 12 SR S A B R S A e 2971
PEURIR Y , LR AL FE g — A g

1 AT 5 25 DX S I B 8 ) O 0E A - T
WRFIE ) 7 B R, BB A Shar B E B 1 2
5 DX AR X R 5 05 R X B A RLAEL , A A P 45
SEIEACE TG I 3 XY BT R o
OB DL T B35 AR g TR R 38 1k i 4

BB — IR R, 5 T ARG E LA AR
ER R I DX, AN 5 S 5 i 5 3 4 Jm ket LB B
i L4 Achanta 523 AR Gl TR R 5 R A
110 22 55 ok pe e i 3 vk, R B AR A RS
A 4-5]

H i B 3 X A % i N T4 e
B XTI A S R (RS BT R R,

E€TB:MMAAT TR AR E LB E (No.
12B510016 ) ; 5 RE MY F AR 2 B A AR A ( No. HZY -2012 -52) B2y,

EE B AL 8 (1966 - ), 5B i+, BB H2, NF @i A
RENZeF 5058 TAF . E-mail ; dgchao@ foxmail. com

W s HHEA:2012-11-23 ;81T HHA:2012-11-30



Bt 5 40 4b No.6 2013

FETTEISE TR AL DR Y R B DX I A 695

TCHRAF B ELIE (9 Bl . A SOR TIHE P e 3 Pl 14
BRI , 45 4 5 D =2 15 4 166 28 A
VEFRI RS HE R G R B ARSI, 45 A e 2 A D
ST AR, o H A 2 0k LR E R 1, 0 P B A
I (0 PR IX 388 2 1 AT 22 13 L O R 88 101 B 08
FRRRAE (L 70800 2 S R ELOO T 2 PR RE . 56
B0 BLAE S R AR S PR A SR B 5,
EERITELTN
2 EEEE KRR
2.1 HE#A

LD B CH A NI a, AT A, R
A a,, WSS M

M = I:a[;Ai;af]
Horb, AR @ RS I I PR S e

195 i fp, (x,y,2) FRAEE N (x,y,2) BIL
B MR E 9 3 KBS B AL TTR IS B, B,
AT BEERTCAAM K 85 BAB L s -

pi(x,y,2) =(n, 3 (A,B,AB))
Hor,n SRR WU T LB BT A RO
2.2 fi 3k E A B

AR 7 i 2 L 1 90 1 ABE 5 04 DL T %2
Wz SH -

Hys= = 3 p(b)logp(W,/b,)

FER R G K(K > 1) A F K8, 78 4 ]
1R R GeH H LY

H:iiZ[:pJHj
FLrt,p, R H, 43590 %e 007 X 0 0 23 0 X
W

PIEN LR U = {x,,2,%5, 0, 0,,%,,,,
b AR A

D=1{wW, W,/
/H\:EP’WI = %xl,xz,x%---,xi} ﬂﬂEﬁ%éﬂ;WZ =
(200 %o L RIE R AL

KRR G MES BN R = [ R, ,R,, R, , -,
R, b % Fc SR AR AR, 4 R B K, Y = {y,,

Y2 ,9’3,"',%,"',9’,”} ’)I% Rs %A/ﬁ\:t’j% k /I\IXiBjZEg
IR p(b,) o

AR 2 IE R HE A i A5 b A X BRI N p
(Wy/b,) s AEIE 3 UL 7 A b A X R0
Hp(Wa/by) o

P, MR RN RAIE(E R, PR X 880™ A2 1 AN
TEAE B GETTHERE -

Hps = - {]Iig:[P<b1<>P( W,7bi) log,p (W, /by ) +
p(b)p(Wy/bi ) log,p(W,/by) 1

FHIE R, W 2R G R A AN 2 PERY BE T O -

BR_, =H - Hpy

WA By > By, UM IE# BN 4 5 R IR
LA B, 1R A,
2.3 EREFERNAELAL

PG A A DX A0 2 25 PR T e B B A
PREE Y2 57, R P A5 R 2 Ta) AR AL A ] A e A A
SAFFIE M, AR —FEARRE I 22 @ ok 01

EER AR R B ML, A ) B35 KRR, B
HAE R XIS R A, B 22 Ve W R 8

6
’,leiSA,»Bi
Ci =7

L_Z,lwiSAi + iiwisgl —L_iwiSAi,,i
XA, B, B8R ALB IS i AN 0, 25
i AN DR (o AR T AR A PPN AR
BN E G N (g1, 8, 8,)  n WK
B SEPA BRI SB B A = (ay) ., TR &,
5 g B EAEH, W a; =1, 750 a; =0,
a; =1 WHME R Z A A0 522 SR 80N TERR
T DX B R S e D A 2 K
TERFRIZE A BE R ), BB A —
(E IR T I GARI, JXRE R 15331 0 25 DI e T
VL0 A 25 1P DX S 56 P R R R 2

n(3TP) = (5T) (3P,

R

JIGET) = (R 1SR - (5P)°)
ook T, R MGE BRI PR i AR5 )
MR T

A TR R L EVET N S, 4R B E S,
%8410 B S

= INGS,) +N(S) ]

XA NC ) MIF—RE T

R AE UG P R B 1) e 3 XN H B R
HEIER R E XN AN H,, 0 FH, 158486
Hy AR 243 1155 AER R 5 X5 51k

ANy Hy/H,

HERA Ry Hy/ H,
3 XWHFE

BUG R EPER I iir R Y o Matlab7. 0, 1847 36
1% .CPU 3.6 GHz, N7£ 2048 MB, #:4E &R %5 XP, il



696 i RS AN\

EHERE

#E9 SATA2 $17, FAZRER 25 5 30 YR L 5L 5
ROR o 7% N s A TG A 2 DX e
I, s 1R

(a) A\#y

(b) 3h¥y
K1 JsRE A
FEIE 1 JEaa B G B 1 (a) AW LENA S50
6 2 DX B 1 (b)) Sy B O A 2 X,
1 (o) R AE R PRl 45 A 2 DX, A6 IR 5 . 5 IXC
R 2 B AN 2 B o

(c) 1Yy

() NS K (b) S0 B (o) 45 i s
2 K B E B

TEIE 2 v, 0 3 X A 1 o A Y
MAAAIAE  FLE B X IR e i S R RN B
Xof FE L S 2 X3 B R B RBE 11 25 5ok kAR
FXIBER .

ARSI G 2 35 R B 0t AR 1Y) S 3 X Stk 1 7
SOPH AT EMSRRAE R B &, 18] 3 (a) 1 LENA
13k & DX 3 (b) B i 5 F XS RT3 (e)
AL DX Sk s e ) o 1 B 3 K 15 8, I HL
NG A E M, W R T, K 4 T
NS IS PR TE RS s AEE 7y SRl ERE SRy walll e 2
DX IR R BOES B, HEBR Oh 25 X B EE i (k. &l 5
Achanta S3EH B 2 19 2 X 3k H PRI ELES SRR
B 513 58 B A 38 X3, 7P AR iR B R o
ENEERN

AW

(a) N 25 DSBS (b) By 2 DXl (o) ARy I3 DX JalAer
3 RFIERGT R 2 B2 35 D R AR S

!

%
v

c A
(a) N 25 DSBS (b) By 38 DI () ARL) W38 DX Il
P4 Ted SR IA] 2 A9 35 DX H AR I A 2R

)

(a) N 25 XSG (b) Sy 3 DXl () Ay (02 DX JalAer
5 Achanta FEVE XTI 1] 2 () 25 DX H AR PR HLES

1 HEEERE LK

. B e e
BE IR 99. 1748 98.4798
Achanta 5% 96.4354 94.3416
Titi B3 95.7801 92.5358

TER 1 v AR ZR BB R e RAL T
Achanta Ttti 53 | 3002 RO AR R LR B 7R 8008 -
DGR R B 8% 300 58 1 5 DR RN T e PR 2 (A —
FERVRRIE ) 28 2 HE ok
4 B %

AR SCAE DRSS A v 40 R PR B ST R B o R X
B, B FAR AR BE PR 7328 O E AR R ] X &
PRI FRAE A BEUG DX3™ A AN o 15 i e 1t
SHERAE, B DRARD PR I SR HEHE B e X 438 W 3 R
b X, SR LG IR N AR OB X BRI
PEIFE A R R .

SE 3k

[1] Zhang Qiaorong, Gu Guochang, Liu Haibo, et al. Salient
region detection using multi-scale analysis in the frequen-
cy domain [ J]. Journal of Harbin Engineering University,
2010,31(3) :361 —365. (in Chinese)
RIS ] 2, XSRS ) 22 RUBE 3308 2 A 14
PG 25 DO I [ 1] W R 5 T R 22741, 2010,
31(3):361 -365.

[2] Wang Guoying, Liang Chunying. Extraction of salient re-

gions in image [ J]. Journal of Computer Applications,



O RS AN )

No.6 2013

FETTEISE TR AL DR Y R B DX I A

697

(3]

(4]

(5]

(6]

(7]

(8]

(9]

2010,30(6) :1619 - 1621. (in Chinese)

FEE, R, —Fh R X RO 2 [T,
HHEHLN T ,2010,30(6) ;1619 - 1621.

Li Shuang, Liu Wei,Xu Weidong, et al. Region of interest
extraction algorithm of color image based on visual per-
ception information [ J]. Opto-Electronic Engineering,
2011,38(4) ;115 - 123. (in Chinese)
XX AR A, A ST IR Sl RO A B R @ 18
PBIESGIRIX AR 5 [T ] D T/, 2011,38 (4)
115 -123.

Wang Xin, Wang Bin, Zhang Liming. Airport detection
based on salient areas in remote sensing images [ J].
Journal of Computer-Aided Design & Computer Graphics,
2012,24(3) :336 —344. (in Chinese)
T2, T, Ko W] T G 3 1 X e P
PLASI [ ] oS HL B BT 5 B 22 22 41, 2012,
24(3) :336 - 344.

Chen Huizhong, Chen Yongguan, Jing Ning, et al. Re-
search of content feature descriptors for lunar images
based on saliency regions [ J]. Acta Electronica Sinica,
2012,40(5) :911 -919. (in Chinese)

MR RO, 577, 55 T R KR H Bz AR
WAFFEDTFEL)]. 72440 ,2012,40(5) 911 -919.
Wang Jihua, Liu Hong. Part genome based on geometry
features in evolutionary design[ J]. Computer Integrated
Manufacturing Systems,2009,15 (1) :21 - 27. (in Chi-
nese )

FREAE XA FETRAE U A 2 F AL BT JE R 21
WEFELT ] THBEHLAR & AR5t ,2009,15(1) :21 -27.
Zhang Liping, Wang Delun, Dai Jiansheng. Genetic evolu-
tion principles for metamorphic mechanism design [ J].
Journal of Mechanical Engineering, 2009, 45 (2 ).
106 —113. (in Chinese)

TR, EREME, BUd A AR OB A A 5 DY R Al 2515 2
W] AU AR =4k ,2009,45(2) ;106 - 113.

Mo Haifang, Kang Lishan. Automatic modeling of complex
functions based on gene expression programming [ J].
Journal of System Simulation, 2008, 20 ( 11 ):
2828 —2831. (in Chinese)

S5, AL L. ] GEP 52352 2% ok B i) 1 2 A
[J]. &G E2,2008 ,20(11) :2828 —2831.

Sun Liang, Li Qingshuo,Li Jiangeng, et al. Construction of

fuzzy gene mnet[ J]. Application Research of Computers,

[10]

[11]

[12]

[13]

[14]

[15]

2008,25(9) :2617 —=2619. (in Chinese)

PG DRI, A O, 5. AR D I 2% A s [T ]
ML FIIFST ,2008,25(9) :2617 —2619.

Deng Yue, Wang Yanjie, Li Jingyu, et al. Improvement of
enhancement algorithm for aerial ITmage[ J]. Laser & In-
frared ,2012,42(9) :1080 — 1085. (in Chinese)

ABY, EIEA, AT, 55, K28 DX I 4 1 3 i vk
MBGEL) ] #5405 ,2012,42(9) 1080 - 1085.
Shao Mingsheng, Wang Qihua. Fuzzy image restoration
based on frog leaping algorithm [ J ]. Laser & Optoelec-
tronics Progress,2012,49 (2) :0210031 - 0210036. ( in
Chinese)

ARHAAE, AR T ek Bk M PR A D [T .
ot 5 6 W T 2% 3k R, 2012, 49 (2) . 0210031 -
0210036.

Cao Xuyang, Teng Ruming, Wang Xin, et al. Integrated
hybrid design and product gene-base construction for me-
chanical products [ J]. Chinese Journal of Construction
Machinery,2012,10(1) :1 = 7. (in Chinese)

EEEH, Befi B, AR 55 LA™ i 2 S 4R BT %
PR EN R [T ], B TR LR 41z, 2012, 10
(1):1-7.

Wang Xuesong, Gu Yangyang, Cheng Yuhu. Construction
of delay gene regulatory network based on complex net-
work [ J]. Acta Electronica Sinica, 2010, 38 (11):
2518 —2522. (in Chinese)

FE, A, R E LR 5T 5 7% W25 1 I S (5]
PR 2% pg o [T ], W T 4 4, 2010, 38 (1)
2518 -2522.

Zhu Mingfang, Wang Hongtao, Ren Yangli. Modeling and
predicting total number of private cars based on GEP
[J]. Application Research of Computers,2010,27 (3):
958 —=960. (in Chinese)

RO, R ATHEY. TR LR X g A
RS AR T [T ], 5L 85T, 2010,
27(3) :958 -960.

Zhao Qian, Cao Jialin, Hu Yueli. Salient region detection
based on Gaussian multi-scale transform and color com-
plexity measure [ J]. Chinese Journal of Scientific Instru-
ment,2012,33(2) :405 —412. (in Chinese)

AT, R, R, S 5 i 2 RO AR i M (0 5
AR BETHRRY 2 25 DA [ ). AR R 24 41, 2012,
33(2) 405 -412.



