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Digital Production of the Diffraction Grating for

Information Processings

Shun-ichi KAMEMARU ™ and Takayuki OHTANI**

Abstract — Recently optical information processing plays an important role in the engineering

application and several kinds of techniques for producing frequency-plane masks for optical information

processing have been proposed and demonstrated. In this paper we present a technique for producing

a diffraction grating mask by personal computer. In this, what we call ‘“digital”, way we can produce

grating masks with desired transmittance very simply and it can be applied to produce various operation

masks useful for optical information processing.

In this paper we show very remarkable properties of the digital way of synthesizing a differentiation

filter with some experimental results.
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Fig. 1 Diffraction grating.
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Fig. 5 Optical setup for diffraction of the
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Fig. 6 Diffracted beam spot (a) and object “B”
(b).
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Fig. 7 Amplitude transmittance of a differen-
tiation filter.
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Fig. 8 Synthesized differentiation filter by
(a) amplitude and (b) phase filter.
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Fig. 9 Profile of differentiation filter.
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Fig. 10 Double diffraction system for optical
differentiation.
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Fig. 11 Differentiated output of (a) “T”’ and

(b) “I”.
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