B39 HI11LM Hr ot Vol. 39. No. 11
2012 4 11 A CHINESE JOURNAL OF LASERS November, 2012

1 DX B ) 3 185 15 L0 S T s e e A T
K2

( VAR RO R A A B Rk 2 SR AEBE . LR 100875 )
# GO 2 2 ) o [ A 900 2 bt 100875

WE B XML G0 08 T T T A 38 G A5 0 i 3 DX R I o A A O A 2 B e A DR AR AR s PR T
— T A B S DK DR R T B 1 . S ) B0 T A R AT R AR 1 S T 3 B, AT R IR O 1 TR R
ORI A3 A A B AR R AE AL AR E R A T S A B BOE R A G SEAE R E N EENEERE R E
] f 5 TE D A BT R IR K B SR R A5 O 2 X SR RS A B . S I 25 AR L B SR S U AR
FR AR T 328 B 15 AL BE S 3 DX ARG ) 1) 55 R 2% B T L 8 0 R i R A 3 DX e A 5 B A L R R R R T X
W 328 S AR 1Y) 43 B SRR AE S I o A ST 1 38 8GR B AR IR 4L T — s Hh B M (8 .

KR BRI B G R AL I S W 3 DR e BN I AR s B O AR A 5 I K

hESKE TN919. 8 XEEARIRE A doi: 10.3788/CJL201239.1114001

Fast Detection of Visual Saliency Regions in Remote Sensing
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Abstract The traditional visual attention model for the detection of visual saliency regions in the remote sensing
image can lead to high computational complexity and low precision of detection. A new fast detection algorithm of
visual saliency regions is proposed. The new algorithm firstly decreases the spatial resolution by integer wavelet
transform, which can reduce the computational complexity of detection of the visual focus of attention. Then, the
new algorithm proposes the two-dimensional discrete moment transform for visual feature fusion. which can generate
the saliency map of the remote sensing image which has more abundant information of edge and texture. Finally, the
region growing strategy based on the visual focus of attention is proposed in the saliency map analysis to acquire the
precise contours of the visual saliency regions. The experimental results show that the new algorithm can not only
effectively reduce the computational complexity of the detection of visual saliency regions in the remote sensing
image, but also be able to accurately describe the contour information of visual saliency regions. In addition, it can
avoid image segmentation and feature extraction for the whole image. The new algorithm provides a certain reference
for the target detection of the remote sensing image in the future.
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Fig. 1 Decomposition results of remote sensing image PA-1 using (5,3) IB-IWT. (a) Original PA-1;

(b) one level transform; (c) two level transform
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Table 1 Spending time of (5, 3) IB-IWT for remote

sensing images

High spatial resolution Spending time /s

remote sensing images /

2048 pixel X 2048 pixel One level Two level
PA-1 0.214 0. 285
PA-2 0. 206 0.277
PA-3 0.232 0.311
PA-4 0.209 0. 281
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Table 2 Spending time comparison of detection of visual
saliency regions between Itti's model without IB-TWT

and Itti's model with IB-IWT for remote sensing images

High spatial resolution Spending time /s

remote sensing images /
2048 pixel X 2048 pixel

Itti's model Itti's model

without IB-IWT  with IB-IWT

PA-1 1272.5 33.4
PA-2 1256. 9 32.8
PA-3 1378. 6 39.2
PA-4 1258. 6 32.7
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Fig. 2 Conspicuity maps of intensity, color, DMT and orientation and saliency maps for PA-1. (a) Intensity map;
(b) color map; (¢) DMT map; (d) orientation map; (e) saliency map; (f) original map

R X S 1 (L 0 ) ) B 0 ) A I 45 2R kAT BB DX HE s AT 5 210K — 4 8L AR R 80 X
Fral A R M 4 w17 G 0 R RAIE R XA H Y. AR B 1R R 5l

AR SCHR M A DX IO ISR R T TR R 2k DX IR U R P 5 1 R B R AR 9B 15 A Tl i ik
J5 s MR TG 8 SCRO PR UE R R 87 IXBUR S AR A 2 5 I 20 A ] DI Jo M 0 5 53 B K B8 AL

| decide T and T, |

{

—>| select the global maxima M as the seed of region growing |

yes

—>| compute the average intensity C of the region |

!

compute the difference between the region’s
neighborhood and C, find the minima d

g ——

yes

add the point to the region | no

mark the region as ROI |<— no

_|
| !
4' inhibit the region |
Y

( )

P 3 DX K 5 4 3L A

Fig. 3 Flow diagram of region growing strategy
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Fig. 4 Framework of fast detection of visual saliency

regions in remote sensing image based on region growing
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Fig. 5 Comparison of detection results of visual saliency regions for remote sensing image PA-1 between Itti's model and

the new model based on region growing. (a) Original PA-1; (b) Itti's model; (¢) new model based on region growing
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Fig. 6 Comparison of detection results of visual saliency regions for remote sensing image PA-2 between Itti's model and

new model based on region growing. (a) Original PA-2; (b) Itti's model; (¢) new model based on region growing
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Fig. 7 Comparison of detection results of visual saliency regions for remote sensing image PA-3 between Itti's model and

the new model based on region growing. (a) Original PA-3; (b) Itti's model; (¢) new model based on region growing

P 8 Teti A Y 5 35 DX < A T 498 2 0o B S 1 PA-4 RO AOROE B35 X BRI 45 SR LB, (o) LR PA-4;
(b) Teti's BERY 5 (o) B X It A< 1 9 A Y

Fig. 8 Comparison of detection results of visual saliency regions for remote sensing image PA-4 between Itti's model and

the new model based on region growing. (a) Original PA-4; (b) Itti's model; (¢) new model based on region growing
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