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An Improved Fast Algorithm for the Fractional Fourier Transform Based
on the Method of the Dimensional Normalization
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Abstract: An improved algorithm based on the method of the dimensional normalization for the fast calculation of
the fractional Fourier transform is proposed. In the algorithm the sampling intervals of the transform domains such
as spatial domain Fourier domain and fractional Fourier domain are strictly deduced out in the condition of dimen—
sional normalization. Based on these sampling intervals the fast algorithm for the fractional Fourier transform is im—
plemented by simulating the optical fractional Fourier transform system. Numerical simulation experiments demon—
strate that the calculated intensity results of this algorithm are consistent with that of Kutay$ algorithm ( in the Ozak—
tas group) . Referring to the computed results of the Kutay$ algorithm the calculation accuracy of the algorithm pro—
posed in this paper is better than that of Bultheels algorithm. Compared with the Kutays algorithm and the Bultheel
s algorithm the algorithm proposed in this paper calculates faster. Experiments also show that the computed results
of the algorithm proposed in this paper do not vary with the variation of the two artificially determined parameters
( such as wavelength and the focal length of the lens) which proves the robust of the algorithm.

Key words: fractional Fourier transform; angle spectrum diffraction; dimensional normalization; sample interval; dis—

cretization



