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Fig. 1. Video saliency detection framework.
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Fig. 2. Image saliency detection block diagram.
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Fig. 3.  (color online) Image saliency detection

schematic diagram.
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Fig. 4. (color online) Original image.
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Fig. 7. Norm-saliency regional variation schematic diagram.
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Fig. 11. (color online) Single frame image saliency detection result diagram of outdoor and indoor scene video: (a) Results

of single frame image detection in traffic scene video; (b) results of single frame image detection in indoor scene video.
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Fig. 12. (color online) Results of MSRA1000 database saliency detection.
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Fig. 13. (color online) Results of ECSSD database saliency detection.
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Table 2. Statistic data of the test result.
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Fig. 14. (color online) Comparison of test results of different methods using different databases: (a) Test results of
MSRA1000 database; (b) test results of ECSSD database.
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Fig. 15. (color online) Video saliency detection results (the first column for the video single frame image and second

columns for the static saliency detection results, the third column for the dynamic saliency detection results).
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Fig. 16. Video saliency detection results of motion state changes: (a) Motion state; (b) static state.
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Abstract

In order to solve the problems of video saliency detection and poor fusion effect, a video saliency detection model
and a fusion model are proposed. Video saliency detection is divided into spatial saliency detection and temporal saliency
detection. In the spatial domain, inspired by the properties of visual cortex hierarchical perception and the Gestalt visual
psychology, we propose a hierarchical saliency detection model with three-layer architecture for single frame image. The
video single frame is simplified layer by layer, then the results are combined to form a whole consciousness vision object
and become easier to deal with. At the bottom of the model, candidate saliency regions are formed by nonlinear
simplification model of the characteristic image (dual color characteristic and luminance characteristic image), which
is in accordance with the biological visual characteristic. In the middle of the model, the candidate regions with the
strongest competitiveness are selected as the local salient regions according to the property of matrix minimum Fresenius-
norm (F- norm). At the top level of the model, the local salient regions are integrated by the core theory of Gestalt
visual psychology, and the spatial saliency map is obtained. In the time domain, based on the consistency assumption
of a moving object in target location, motion range and direction, the optical flow points detected by Lucas-Kanade
method are classified to eliminate the noise interference, then the motion saliency of moving object is measured by the
motion amplitude. Finally, based on the difference between the visual sensitivity of dynamic and static information and
the difference in visual sensitivity between color information and gray information, a general fusion model of time and
spatial domain salient region is proposed. The saliency detection results of single frame image and video sequence frame
image are represented by the gray color model and the Munsell color system respectively. Experimental results show
that the proposed saliency detection method can suppress the background noise, solve the sparse pixels problem of a
moving object, and can effectively detect the salient regions from the video. The proposed fusion model can display two
kinds of saliency results simultaneously in a single picture of a complex scene. This model ensures that the detection

results of images are so complicated that a chaotic situation will not appear.

Keywords: saliency detection, nonlinear simplification, Gestalt visual psychology, Lucas-Kanade method
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