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Figure 1 Comparisons of saliency map results and retargeting results

(a) Input image with dimensions 476 x 704; (b) saliency map produced using the method of Itti et al.; (c) saliency
map generated from the algorithm by Goferman et al., as produced by Stas Goferman.; (d) saliency map detected
using our random algorithm; (e) upper image is the result produced using the saliency map in (b), lower image is
the result generated from the saliency map in (c); (f) upper image is the uniform scale result of the input image,
and the lower image is the result produced using the saliency map in (d). The retargeting results of the input

image were produced using the scale-and-stretch method except for the uniform scale result

(b)

2 HREZMELK

Figure 2 Comparison of saliency map results

(a) Input image with dimensions 742 x 495; (b) saliency map produced using the method of Itti et al.; (c) saliency
map generated from the algorithm by Goferman et al., as produced by Goferman; (d) coarse saliency map detected
with our random algorithm in a single layer; (e) refined saliency map obtained with our random algorithm using
multiple layers of the Gaussian image pyramid. (b) and (c) were generated with a coarse scale and then uniformly
scaled to size 742 x495. (d) was generated with a single fine scale. (e) is the result of applying our random efficient

saliency map detection method to the input image
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(a) Layer O (b) Layer 1 (c) Layer 2 (d) Layer 3 (e) Layer 4
3 MWHETEGEFEHEERMANE EZHEMBEMNMTEEHERE
Figure 3 Multiple layer saliency map results, corresponding to the layers in a Gaussian image pyramid of the
input image. In this experiment, there are 5 layers in the Gaussian image pyramid. Images in column 1 (Layer 0)
correspond to the coarsest layer in the image pyramid except the color image, which is the input image. Images in
column 5 (Layer 4) are the finest saliency maps corresponding to the finest layer of the image pyramid. Columns
1 (Layer 0) to column 5 (Layer 4), correspond to layers of the image pyramid from the coarsest to the finest layers,
respectively. Images in the bottom row (row 4) are the direct random saliency maps for different layers of the
image pyramid. They are coarse saliency maps. Images in the third row (row 3) are the refined coarse saliency
maps produced from the coarse saliency maps in the bottom row. Images in the second row (row 2) are merged
saliency maps of the current layer refined saliency map and the nearest coarse layer refined saliency map. Images
in the upper row (row 1) are updated saliency maps, except for the color image. The updated saliency map
is obtained from the merged saliency map, after updating any unreliable saliency values. The upper rightmost

saliency map is the output saliency map of our method.
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Figure 4 Comparisons of processing time and memory requirements for processing an image with dimensions

800 x 600. (a) Processing time; (b) memory requirements

(b)
5 ANAES Itti EANAEFERMBEEERLE. F 1 JIRAAER; £ 2 512 Itti FANTEERD
EEMERE; £ 3 JIRAXMAEFERREE ML RE

Figure 5 Comparison of saliency map results. Images in the first column (a) are the input images, in the

second column (b) the results generated using Itti’s method, and in the third column (c) the saliency maps

which were produced using our method
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Figure 6 Additional example. Images in the first and third columns ((a) and (c)) are input images. Images in
the second and the fourth columns ((b) and (d)) are the resulting saliency maps produced using our random

saliency map detection method

LARE— 25 48 sis e I 28] 10 o =25 1k 5 R .

By ROA Stas Goferman 5 By B ATA B T ASCH 5l B9 3 g & T £ T XA B3 M B Rlf Chi-
nagraph2010 83 % & 5, AT A AR E T AEZHHEREL.

872



TEEY FERE B4 BT

S 3k

10

11

12

13

14
15

16
17

18

19

Avidan S, Shamir A. Seam carving for content-aware image resizing. ACM Trans Graph, 2007, 26: 1-8

Chen B, Sen P. Video carving. In: Proceedings of Eurographics. Hersonisso, 2008

Liu H, Xie X, Ma W, et al. Automatic browsing of large pictures on mobile devices. In: Proceedings of the 11th ACM
International Conference on Multimedia. Berkeley, 2003. 148-155

Pritch Y, Kav-Venaki E, Peleg S. Shift-map image editing. In: Proceedings of the 12th IEEE International Conference
on Computer Vision. Kyoto, 2009. 151-158

Rubinstein M, Shamir A, Avidan S. Improved seam carving for video retargeting. ACM Trans Graph, 2008, 27: 1-9
Santella A, Agrawala M, DeCarlo D, et al. Gaze-based interaction for semi-automatic photo cropping. In: Proceedings
of the SIGCHI Conference on Human Factors in Computing Systems. Montréal, 2006. 771-780

Wolf L, Guttmann M, Cohen-Or D. Non-homogeneous content-driven video-retargeting. In: Proceedings of the 11th
IEEE International Conference on Computer Vision. Rio de Janeiro, 2007. 1-6

Goferman S, Zelnik-Manor L, Tal A. Context-aware saliency detection. In: IEEE Conference on Computer Vision and
Pattern Recognition. San Francisco, 2010. 23762383

Itti L, Koch C, Niebur E. A model of saliency-based visual attention for rapid scene analysis. IEEE Trans Patt Anal
Mach Intell, 1998, 20: 12541259

Hou X, Zhang L. Saliency detection: a spectral residual approach. In: IEEE Conference on Computer Vision and
Pattern Recognition, CVPR’07, 2007. 1-8

Guo C L, Ma Q, Zhang L. M. Spatio-temporal saliency detection using phase spectrum of quaternion Fourier transform.
In: IEEE Conference on Computer Vision and Pattern Recognition, 2008. 116

Judd T, Ehinger K, Durand F, et al. Learning to predict where humans look. In: IEEE International Conference on
Computer Vision (ICCV2009). http://people.csail.mit.edu/tjudd/WherePeopleLook/index.html

Barnes C, Shechtman E, Finkelstein A, et al. PatchMatch: a randomized correspondence algorithm for structural
image editing. ACM Trans Graph, 2009, 28: 1-11

Wang Y, Tai C, Sorkine O, et al. Optimized scale-and-stretch for image resizing. ACM Trans Graph 2008, 27: 118
Chen B, Lee K, Huang W, et al. Capturing intention-based full-frame video stabilization. In: Computer Graphics
Forum 2008, vol 27. Oxford: Blackwell Science Ltd. 1805-1814

Liu L, Chen R, Wolf L, et al. Optimizing photo composition. In: Computer Graphics Forum, 2010, vol 29. 469-478
Wang Y, Lee T, Tai C. Focus+ context visualization with distortion minimization. IEEE Trans Visual Comput Graph,
2008, 14: 1731-1738

Wang Y, Fu H, Sorkine O, Let al. Motion-aware temporal coherence for video resizing. In: ACM SIGGRAPH Asia,
2009. 1-10

Cho T, Butman M, Avidan S, et al. The patch transform and its applications to image editing. In: IEEE Conference
on Computer Vision and Pattern Recognition, CVPR, 2008. 1-8

Efficient random saliency map detection

HUANG ZhiYong, HE FaZhi*, CAI XianTao, ZOU ZhengQin, LIU Jing, LIANG MingMing
& CHEN Xiao

Computer School, Wuhan University, Wuhan 430074, China
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Abstract Most image retargeting algorithms rely heavily on valid saliency map detection to proceed. However,

the inefficiency of high quality saliency map detection severely restricts the application of these image retargeting

methods. In this paper, we propose a random algorithm for efficient context-aware saliency map detection. Our
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method is a multiple level saliency map detection algorithm that integrates multiple level coarse saliency maps
into the resulting saliency map and selectively updates unreliable regions of the saliency map to refine detection
results. Because of the randomized search, our method requires very little additional memory beyond that for
the input image and result map, and does not need to build auxiliary data structures to accelerate the saliency
map detection. We have implemented our algorithm on a GPU and demonstrated the performance for a variety

of images and video sequences, compared with state-of-the-art image processing.

Keywords saliency map detection, image retargeting, random algorithm
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