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The space-variant optical information processing can be performed through spatial
filtering of transforms other than Fourier transform. One of the authors and coworkers
have demonstrated that the general optical linear transforms can be realized with
holographic lenses systems, and such system can be obtained by the iterative method.

Walsh transform is an important linear transform, some authors applied it to optic-
al problems such as image improvement, but they realized Walsh transform with electr-
onic computers. The realization of Walsh transform with optical methods is one of the
subjects which have not yet been solved well enough. We consider the complex Wal-
sh functions Wal, (j, k) defined as follows
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where Wa|y (o, k), Sa| (I, k) and Ca| (1, k) are the Walsh functions in Walsh ordering.
We can write wa|, (j, k) as : ,

Wal,; (N)=K,G K, ;... K, G; K; (1)
where N is the order of Wa|,, G, is the free space transmission matrix, and K; (j=1, 2, ...
n) is the trasmittance function of the jth holographic lens. Solving eq.(1) with the el-
ectronic computer using our iterative method program, we obtained the design of hol-
ographic lenses systems, which are necessary for realizing the 8-order complex Walsh

_ transform.

The Kinoforms are served as holographic lenses in our experiment because of their
high diffracting efficiency. The phase variations of the Kinoforms were controlled by
bleaching method. To ensure the unitarity of the transform, and if we put the
sampling separations of all planes are equal and are represented by 4x, the condition
4x = 4/ LA/N must be satisfied, where L is the distance between two holographic lenses.
Since the transform system requires very high precision of arrangement, we utilized the
auto-collimated method by reflection of laser beam, and made use of Talbot effect for adjus-
ting the system. The 8-order Wa|,(o0,k) and Sal (k) 1=1,2,3,4, were regarded as input
functions in our transform system, and we obtained the photographs of Walsh spectra
at the output plane, which are in agreement with theoretical expectation.
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