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Abstract  Attention assigns the limited processing resources to the information which needs
processing finely. This feature can enhance the detection ability and response speed of the visual
information processing. In the past few years, the allocation mechanism of attention has received a lot
of attention and many approaches have been developed. The authors propose a computer model of
directional visual attention, which can simulate biological visual attention systems based on their
physiological structure. The proposed model has three layers: visual image inputting layer, object
encoding layer and control layer. Visual image inputting layer transforms visual image into retina
image through imaging mechanisms of biological retina and adjusts the radius of fovea to cover the
attention object currently. Object encoding layer encodes objects in retina image by edge detection
with maximum gradient and c-means algorithm firstly, then extracts the fundamental information
about each object including color, central, set of edge pixels, etc. Control layer transfers the attention
focus according to the characteristics of directional objects in knowledge base. In the control layer the
space information is used, the object which is nearest from the focus of attention currently in space
position has high priority in processing. Experimental results indicate that the attention focus can be

transferred to directional objects with the proposed model.

Key words information processing; computer model of visual attention; k-coefficient method;

attention; edge detection
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Fig. 1 Eight Oriented Templates. (a) Zero degree
oriented templates; (b) Forty five degree oriented
templates; (c¢) Ninety degree oriented templates; (d)
One hundred and thirty five degree oriented templates;
(e) One hundred and eighty degree oriented templates;
(f) Two hundreds and twenty five degree oriented
templates; (g) Two hundreds and seventy degree

oriented templates; and (h) Three hundreds and fifteen
degree oriented templates.
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Fig. 2 Experimental result image of retina. (a) Original
image and (b) Result image.
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Fig. 3 Experimental result images of edge detection
with maximum gradient. (a) Result image of edge
detection with maximum gradient to Fig. 2(b) and (b)
Result image with threshold equal to 20.
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Fig. 4 Experimental result images of ¢-means algorithm.
(a) ~(g) Each result image.
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Fig. 5 Experimental result diagram of second layer of
proposed model. (a)~ () Edge of each object.
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Fig. 6 Experimental result diagram of attention focus
transferred.
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Attention assigns the limited processing resources to the information which needs processing finely. This feature can

enhance the detection ability and response speed of the visual information processing. When a large number of information come

into brain, which information is useful and needs processing and which information should be ignored depend on the special task

of our brains. In the past few years, the allocation mechanism of attention has received a lot of attention and many approaches

have been developed. It is known that visual attention has two main methods which are space-based attention and object-based

attention at present. But each method has both pros and cons. The authors connect space-based attention with object-based

attention to a certain extent, build a model of attention to simulate biological directional visual attention system more rationally.

Supposing the basic characteristics of directional object are in knowledge base, the model uses the information in the knowledge

base to guide the transference of focus of attention. Experimental results indicate that the attention focus can be transferred to

directional objects with the proposed model. Our work is supported by the Specialized Research Fund for the Doctoral Program
of Higher Education of China (No. 20050183032), and the Research Foundation of Education Bureau of Jilin Province, China
(No. 2004150).



