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Performance Analysis of Fractional Fourier Transform Optical
Abstract

Imaging Based on Fractional Fourier-Domain Filtering
Zhang Jingjing Jiang Yuesong He Yuntao

Liu Li
Beijing 100191, China)

Wang Jing
(School of Electronic Information Engineering, Beijing University of Aeronautics and Astronautics ,

Combining fractional Fourier-domain filtering with optical imaging, a two cascade fractional Fourier
transform (FRFT) optical imaging system with filtering aperture is proposed, which is based on Lohmann I single-

— .

lens system. Firstly, the basic theory of the FRFT optical imaging combined with the fractional Fourier-domain

filtering is discussed according to the relation between FRFT and Fresnel diffraction as well as fractional additivity of

FRFT. Then, imaging performance for distant objects is discussed in terms of different orders. the relative sizes of

filtering aperture and pupil, based on the point spread function (PSF) and modulation transfer function (MTF). The

results show that, compared with the traditional Fourier optical imaging, some FREFT optical imaging systems based

on fractional Fourier-domain filtering have better imaging performance and higher resolution.
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