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Abstract

A holographic filter for first-order differentiation is regarded as a moiré pattern,
which is easily obtained by recording successively two interference fringes whose spatial
frequencies are slightly different. A conventional two-beam type interferometer, for
instance, Mach-Zehnder interferometer, is used for this purpose. The amount of the
lateral shear of an input object, determines the minimum resolution of the object to be
differentiated. The second-order differentiation and cross differentiation are performed by
utilizing the nonlinear characteristics of the photographic emulsion of the filters. The
differentiation of a phase object is also successfully performed and the phase change of

the object is faithfully detected. In this paper, the theories of the above filters are
described and experimentally verified.
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Fig. 7. One experimental set-up for
filter production with a simple
two-beam type interferometer.
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Fig. 10. Results of the first-order Fig. 11. Results of the first-order differentiation
differentiation in the direction of of (a) original object of three-bar target in the
the arrow with the use of a filter horizontal direction with the use of filters of
of 4u=0.38 mm. (b) 44=0.05 mm and (c) 44=0.10 mm.
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Fig. 12. Results of the first-order differentiation of a  Fig. 13. Results of the firts-order differen-
reversal-bleached phase object: (a) phase object, (b) tiation of a phase object bleached by
interferogram of the region rounded by the circle R-10: (a) interferogram and (b) the dif-
in the figure (a), and (c) the differentiated image. ferentiated image.
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Fig. 14. Results of (b) the second-order
differentiation of a square object in

comparison with (a) the first-order dif-
ferentiation.

Fig. 15. Results of the differentiations

using the film-nonlinearity. The first-
order differentiated image obtained at
the position of the first-order diffr-
acted image (left) and the second-order

differentiated image obtained at the
position of the second-order diffracted
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