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A hybrid image recognition system by a microlens array (MLA) and neural networks is
described in this paper for realization of a biological visual perception system. The system is
composed of an optical processing system and a digital processing system. VanderLugt-type
matched spatial filters (MSFs) by the MLA with 3.3mm diameters, which are arrayed 4 by
3, are used for optical processing. The feature extraction technique is used in matched filtering.
The neural networks based on back propagation algorithm is used for digital processing. Five
characters such as D, K, O, X and a blank space are used for the targets to be recognized. In
the results of the experiment, all input patterns are recognized by the system, which shows
feasibility of the proposed system.
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Fig. 1 Schematic diagram of a concept of a
biological recognition system.
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Fig. 4 A setup for synthesizing the MSF with
the MLA.
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Fig. 8 Observed peak signals when a pattern
‘K’ is input.
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Fig. 12 Result of recognition with noise when
input pattern is ‘X.

Fig. 13 Result of recognition when input
pattern is a blank space.
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