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Abstract: Classical saliency-based visual attention models are adapted for embedding real-time systems with less
time and space costs based on approximate Gaussian pyramids of the input image. Firstly, the circular window and
discrete Gaussian convolution are approximated by rectangular window and rectangular average operator
respectively. Then, rectangular average operator is implemented through “row accumulation followed by column
accumulation”. And conspicuity maps of each channel are calculated and sampled at desired intervals directly with
linear computational complexity on the number of the input pixels. At last, a fast algorithm for inhibiting the
saliency of extracted regions in the saliency map is proposed. Experimental results in the images from Berkeley
segmentation dataset validate that the proposed methods have much less computational costs with acceptable
outputting errors. The two approximate methods in this paper can also be applied in other image processing
problems in embedding real-time systems.

Key words: saliency; visual attention; approximate Gaussian pyramids; image processing
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Fig.1 General architecture of the saliency-based visual attention model
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(a) 1=h=5, I'=h'=3, E~0.4572 (b) 1=h=9, I'=h'=5, E~0.5708 (c) 1=h=33, I'=h'=17, E~0.5847

Fig.5 Rectangular average operators to approximate discrete Gaussian kernels
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Fig.6 Fast computational architecture of the saliency-based visual attention model
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Fig.10 Comparison of the results from this paper and Meur’s model
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Table 1 Computational time of Meur’s algorithm and this paper in some images

from Berkeley image segmentation database in Fig.10 (s)
F 1 45 Meur HIEAEKE 10 tf Berkeley 43 %1 B 5 PR 43 S 9] Az A7 i RS LG (")
. Image No.
Algorithm 1 2 3 2 5 6 7 8 9 0 11 12
Meur’s 3.303 2500 2531 2500 2453 2562 2469 2547 2687 2547 2454 2.453

This paper 1594 1328 1391 1265 1265 1375 1.281 1329 1329 1.328 1375 1.282

5 IE\ éél:
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o B RE T AL v 407 < 7 B OB VE AR S T AL T Center-surround 557 ) 22 RURE 22 30 GE R AE 40 AT PREU ST
IR R B AU HE T 4R H T RS WTA PR 59 S 48 T 26 W, I e ple st A5 92 AoV (A3 2
10 P AL B K b ARG 7 A 7R T S0 I 2 AR WA ST P PR S50 A B e R L v A 2R ) 2 i B 2
NS ZR G P SB35 43 BT SO K 0 0 W R AT AU B R TP B 51 L K I T A T i (B4 At
T AR i, A6 FC A B B 00 W AR G 1) Ut A mT BEAS 21 .
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