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=Abstract=
Design of a pattern recognizing neural network using
information-processing mechanism in optic nerve fields

Ick-Tae Kang*, Wook-Hyun Kim**, Gun-Ki Lee***

A new neural network architecture for the recognition of patterns from images is proposed, which is
partially based on the results of physiological studies. The proposed network is composed of multi-lay-
ers and the nerve cells in each layer are connected by spatial filters which approximate receptive fields
in optic nerve fields. In the proposed method, patterns recognition for complicated images is carried
out using global features as well as local features such as lines and end-points. A new generating met-
hod of matched filters representing global features is proposed in this network.
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Fig. 1. Concept of receptive field.
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Fig. 2. A cross sectional view of retina.
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Fig. 3. A receptive fieid of retinal ganglion cell. a. On cen-
ter type, b. Off center type
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Fig. 4. A similar spatial filter and Retinal model. a. A spat-
ial filter extracting contrast, b. Model of layer 1
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Fig. 5. Relationship of visual areas.
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Fig. 6. Wiring diagram that might account for the properties
of simple cell
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Fig. 7. Wiring diagram that might account for the properties
of complex ceil.
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Fig. 8. Wiring diagram that might account for the properties
of hypercomplex cell.
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Fig. 10. A example of matched filter and Layer 4 model. a.
A matched filter for school-symbol, b. Model of layer 4
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Table 1. The result for uncomplicated image.
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Table 2. The result for complicated image.
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