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S. C. Pei and J. J. Ding, “Relations between Gabor transforms and fractional
Fourier transforms and their applications for signal processing,” IEEE Trans.
Signal Processing, vol. 55, no. 10, pp. 4839-4850, Oct. 2007.

Many useful relations between the Gabor transform and the fractional Fourier
transform (FRFT) have been derived. First, we find that, like the Wigner distribution
function (WDF), the FRFT is also equivalent to the rotation operation of the Gabor
transform. Then, we show that performing the scaled inverse Fourier transform (IFT)
along an oblique line of the Gabor transform of f{¢) can yield its FRFT. Since the
Gabor transform is closely related to the FRFT, we can use it for analyzing the
characteristics of the FRFT. Compared with the WDF, the Gabor transform does not

have the cross-term problem. This advantage is important for the applications of filter



design, sampling, and multiplexing in the FRFT domain. Moreover, we find that if the
Gabor transform is combined with the WDF, the resultant operation (called the
Gabor-Wigner transform) also has rotation relation with the FRFT. We also derive the

general form of the linear distribution that has rotation relation with the FRFT.

S. C. Pei, W. L. Hsue, and J. J. Ding, “Discrete fractional Fourier transform
based on new nearly tridiagonal commuting matrices,” IEEE Trans. Signal
Processing, vol. 54, no. 10, pp. 3815-3828, Oct. 2006.

Based on discrete Hermite-Gaussian like functions, a discrete fractional Fourier
transform (DFRFT) which provides sample approximations of the continuous
fractional Fourier transform was defined and investigated recently. In this paper, we
propose a new nearly tridiagonal matrix which commutes with the discrete Fourier
transform (DFT) matrix. The eigenvectors of the new nearly tridiagonal matrix are
shown to be DFT eigenvectors which are more similar to the continuous
Hermite-Gaussian functions than those developed before. Rigorous discussions on the
relations between the eigendecomposition of the newly proposed nearly tridiagonal
matrix and the DFT matrix are described. Furthermore, by appropriately combining
two linearly independent matrices which both commute with the DFT matrix, we
develop a method to obtain DFT eigenvectors even more similar to the continuous
Hermite-Gaussian functions. Then, new versions of DFRFT produce their transform
outputs closer to the samples of the continuous fractional Fourier transform, and their
applications are described. Related computer experiments are performed to illustrate

the validity of the works in this paper.

S. C. Pei and J. J. Ding, “Eigenfunctions of Fourier and fractional Fourier
transforms with complex offsets and parameters,” IEEE Trans. Circuits Syst. 1,
vol. 54, no. 7, pp. 1599-1611, July 2007.

In this paper, we derive the eigenfunctions of the Fourier transform (FT), the

fractional Fourier transform (FRFT), and the linear canonical transform (LCT) with (1)
complex parameters and (2) complex offsets. The eigenfunctions in the cases where
the parameters and offsets are real were derived in literature. We extend the previous
works to the cases of complex parameters and complex offsets. We first derive the
eigenvectors of the offset discrete Fourier transform. They approximate the samples

of the eigenfunctions of the continuous offset FT. We find that the eigenfunctions of
the offset FT with complex offsets are the smoothed Hermite-Gaussian functions with
shifting and modulation. Then we extend the results for the case of the offset FRFT



and the offset LCT. We can use the derived eigenfunctions to simulate the
self-imaging phenomenon for the optical system with energy-absorbing component,
mode selection, encryption, and define the fractional Z-transform and the fractional

Laplace transform.
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DFT Eigenfunctions Based on Legendre Sequences

Quaternion Matrix Eigenfunctions and SVD.

Generalized Commuting Matrices and Eigenvectors for Periodic Matrices
Scaled Lifting Scheme for Color Transforms

DFT Eigenvectors Based on Multiple Offset-Diagonal Commuting Matrices
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