40 7

2011 7 ACTA PHOTONICA SINICA

Vol.40 No. 7
July 2011

: 1004-4213(2011) 07-1025-6

FHEE, 2%

AT AL E SR ARG AF AL 95 R BRI 123 R IE LY A4 A, R ALIE T2 E AUE SN B A
185 A AT A A R S B LA | RAT & A 0 BAR AR F BAR L ARIE AL A 09 4% &, AT Tt AL
ERBRAATT Kt RA T EEAT AR, B AR EESRARLE EEEE, Emn iRl
T AP AT AR 2 E R o ARG B AR A& Hk W e AU AL R AR AR o AT B 38
ML IEAFAE B, 2K G ARR F AP0 iR R 45 AR B89 2 18] 5 M5 8, SR AE KB ok B K et
U AFAESEAT 38, I T AR ok KR 2R AW, A AN A TR EEE A RAT H R RRA
182 A5 A AE BT BAR Ak | Ak RIFER S 89 AR F
D ALIEE & AL ICAF AR I A AEANER; B AR A &

:TP391. 41 tA

( Content-Based Image

Retrieval, CBIR)

(. CBIR
[2] .

(Relevance Feedback, RF)
( Region Of Interest, ROI)
: RF'

; ROI

. ROI
, ROI

[4]

(Attention Model, A M)

B

[5]

’ 2

Lol

(No. 60973098 60873151 90820306)

(1972- ),
(1961-), , ,
:2010- 05-31; :2010- 11-03

210094)

R10O
[89] Itti
, Gabor 4
16
Itti
3 ,

, Ieti

, Itti

. Email: huangjunfengeq@ 126. com

doi: 10. 3788/ gzxh20114007. 1025

[71

18

B

rgb

RF

4 %
544



\ ¢ 12 maps/
| Linear combination |

Saliency map é <

WTA
i Inhibition of return

Attention location

B Iui #EA 42 A
Fig.1 Block diagram of the Itti model

1
DOG(x,y)= oG eXP [ x?:L]

SAFes [- T ] (D
,G o ¢ s
s CHE |
I(ce,s)= lI(c)@I(s)] (2)

RG(c,s)= |(R(c)- G(c))®(G(s)- R(s)) | (3)
BY(c,s)= |(B(¢)- Y(¢)) &Y(s)- B(s)) | (4

1026 40
. ()c,s,e:|0 c,ee()s,el 5
1 Itti (¢s,9) ()(~)~ ] &)
3 I C 0
1 It . , -
e I=  N(I(cs)) (6)
, = (r+ g+ b)/3. 4 c=  [N(re(e )+ n(BY(c )1
: R=r- ~ \
(g+ b)/2,  G=g— (r+ b)/2,  B=b-(r+ o= 3( ~(o(cs4)) (8)
2)/2 Y= (r+ g)/2- lr=gl/2- b
Gabor 0= {0°, 45, o0, 135°) 4 s=[IN(1)+n(c)+ N(0)1/3 (9)
I(x,y) ( Winner Takes All,
c s ( Difference Of Gaussian, WTA) , ,
DOG) :
3 2
Ginear filtering at 8 spatial scales o) Tt
/" Colour / /" Intensity / Orientation
A L __/ £ _—7
== RG.BY “ZSONOFF 045, = ’ ax4 ’
i I 90,135 1 ,
[ Center-surround differences ]
Feature maps |
[ Linear filtering at multi-spatial scales ]
6 maps 24 maps /" Colour # Intensity # Orientation S Texture

LT LT L L~
=0,45,90,135 —E_vh

i R.G.B,Y I ON,OFF

[ Center-surround differences

=

6 maps ¢ 12 maps 16 maps
v v

4 maps

38 feature maps ]
l 4x4 grid of subregions

i

¢

[ 1216 dimension feature

B2 4FAE 40 BUE B

Fig. 2 Block diagram of the extracting feature

2.1
Tt



1027

I= (r+ g+ b)/3

1) :
2) C(i,j)s
3) Clij) :
HSV
I= (r+ g+ b)/3  YCrCb I=
0.299% 7+ 0. 587 g+ 0. 144% b 3(a) ~

(c) Principal component

(b) YCrCb

(a) HSV

B3 = RE A

Fig.3 Comparison of three types of images
3 R HSV
YCrCb

2.1.2 SCEAEEE B AT HFIE R

1) 211 X 2n

P L Q|

Anfey)= 2 2 e(b)/2 (10
i= x— Jj=x-

, = 07 1: 75;g(l>J) ("7])

2)
Eun(x,y)=1Au(x+ 2" y)= Au(x=2"",y)l (11)

Evv(x,y)=1Au(x,y+ 27" )= Au(x,y= 27 ")1 (12)
3)

Eu(x,y)= max (Enn(x,y), Eno(x,y)) (13)

B

e ~a
I st

Eb) Roughness ima;g,e .

(a) Original image

B4 DEMEREENEATREESRE RS
Fig.4 Comparison between the primary visual map of

texture roughness and the original image

4 )
2.2
Titi R
9 ( 0~ 8), 0
{1,3,4) c,
s= c+ &, 8= 1{3,4}.
) , 18
4 1 , 4
( 0~ 3), 20
38 , 6
) 12, 16 4



1028 40

4 , . 30 , 10
X( ) , 300 ,
, . ( Principal Component
Analysis, PCA) (96% ) 1216 149
1 a b . 1
Mo= = X Xl | (14) )
, B k l ,a* b Table 1 The precision to different weights
a B Average precision/( %)
X 0.20 0.80 63.370
, 0.25 0.75 64.104
0.30 0.70 64.520
v T
o(X X X ' ' )
> (X *x) 0.45 0.55 64.472
’ 0.50 0.50 63.736
1 , a=0.35B=0.65 |,
1 a b )
Oy = l\ll* bi;}lj:ZI(xi,— UH] (15)
5 O k l ) 10 ’
50 500 ,
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2 , 4
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, 38x16x2=1 216 144
HSV Y CrCh
3 , 2, 5.

2
’ Table 2 Retrieval results in different intensity models

Type Principal omponent HSV model Y CrCb model

. ) 1 41.10 40. 08 41.58
, b a 2 41.10 40. 36 40.46
3 47.18 46. 16 45.78
- - 4 69.54 69. 76 66.86
dy= a JzZl(xl,v— xi)?4 B X (xp-xi)? (16) 5 99. 86 99. 86 99.89
o B ks 6 61.34 60. 76 58.50
7 97.14 96. 76 95.58
v d » KT ! 8 89. 66 89. 40 88.42
Xi r 9 42.54 41. 84 41.30
10 54.26 53. 68 52.06
4 Average 64. 372 63. 866 63.043
, 2 5 , ,
. Corel . ,
30 3 000 s “ , HSV
(precision)” (recall)” YCrChb , HSV
YCrCh
( 25), 10 ,

50 500 ,
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Fig.5 Recall comparison of 10 types images in
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5 98.56 99.86 99. 80 97. 04
6 51.36 61.34 62. 67 56. 20
7 89.16 97.14 97.52 71.20
8 80.60 89.66 89. 64 74. 72
9 39.96 42.54 42. 62 43.92
10 43.16 54.26 54. 44 55. 62
Average 58.788 64.372 65.113 61.733
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Fig.6 Recall comparison of 10 types images

in different methods
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A Method of Color Image Retrieval Based on Visual Attention Model

HUANG Chuasr-bo, JIN Zhong
(College of Computer Science and T echnology, Nanjing University of Science and T echnology, Nanjing 210094, China)

Abstract: The feature based on visual attention model is a new feature that can objectively interpret the
high-level concepts. High retrieval efficiency will be achieved and the semantic gap in image retrieval can
be also reduced effectively if visual attention mechanism is adopted. An improved Itti s visual attention
model, inspired by human visual perception, is proposed. Primary component map is used to take place of
intensity map, and the information of texture coarseness is brought in the improved Itti s model. A novel
image retrieval algorithm is proposed based on visual attention distribution feature. Firstly, the image is
divided into 38 feature maps by the improved Itti s visual attention model. T hen, by the fixed fourbyfour
grid of subregions, the visual attention distribution feature to image retrieval is constructed according to
statistical distribution of the 38 feature maps which contain most of the structural information of the
image. T he experimental results show that the proposed method has better retrieval performance.

Key words: Visual attention model; Visual feature map; Feature extraction; Image retrieval



