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Fundamental Study on an Optical Pattern Recognition System by Using Microlens
Array: Design and fabrication of the postprocessor

Takeo KATAYAMA, Yuki MUNETAKA and Kenichi IGA

Precision and Intelligence Laboratory, Tokyo Institute of Technology, 4259, Nagatsuta, Midori-
ku, Yokohama 226-8503

An optical parallel preprocessor for the image recognition system by using microoptical devices
has been proposed in our previous work. In this paper, a postprocessor which discriminates the
output from the preprocessor is proposed. In the postprocessor, the preprocessor output is
reproduced by the planar microlens array according to the number of reference patterns. The
reproduced images are then compared with each reference patterns. In the first experiment, in
order to confirm the design of reference filters, these filters were exchanged one after another
without reproduction in the postprocessor and light intensities through the system were measured.
Next, a parallel optical recognition experiment was conducted. The reference filter was parallel-
ized and the system which discriminates three arabic numerals was constructed. The recognition
result shows that this system performs an image discrimination. Finally, the recognition charac-
teristic as a function of input image rotation was investigated and compared with the simulation.
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Fig. 1. Schematics of the stacked parallel optical pattern
recognition system.
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Fig. 4. Recognition results of simulation and experiment.
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Fig.5. Multi-channel preprocessor. (a) Multiplexed
images by rodlens array, (b) clustered Walsh function
filter.
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Fig. 6. Photograph of the fabricated reference filter.
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for parallel recognition.

Fig. 8. Output image from reference filter.
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