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Fig. 1 Spatial frequency spectrum distribution without illuminating(a) and with illuminating(b) by the fringe
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Fig.4 A high resolution photo as the original objects(a), bandwidth limited image(b) and processed image(c)
(b) [€O)

4 (a),

Leiserson I, Lipson S G, Sarafits V. Superresolution in far-field imaging[J]. Opt Lett, 2000, 25(4): 209-212.

Lusosz W. Optical system with resolving power exceeding the classical limit[J]. J Opt Soc Am, 1966, 56.1463-1472.

Grimm M A, Lohmann A W. Superresolution image for one dimensional objects[J]. J Opt Soc Am, 1996, 56 1151-1156.

Leith E N. Small- aperture, high-resolution ,two-channel imaging system[]J]. Opt Lett, 1990, 15(16) . 885-887.
Sun P C, Leith E N. Superresolution by spatial temporal encoding methods[J]. Appl Opt, 1992, 31(23) . 4857-4862.



54 18

[6] Campbell B F, Rubin L, Holmes R B. Synthetic aperture imaging through an aberrating medium: experimental demonstration[J]. Appl
Opt, 1995, 34(26 ). 5932-5937.

[7] Holmes R B. Analysis and simulation of a synthetic aperture technique for imaging through a medium[J]. J Opt Soc Am A.1996, 13(2):
351-364.

[8] Holmes R B, Brinkley T. Reconstrution of images of deep space objects using Fourier telescopy[ C]//Proc of SPIE. 1999, 3815: 11-22.

[9] Baldwin J E, Haniff C A. Close phase in high resolution optical imaging[]J]. Nature, 1986, 320(17) . 595-588.

[10] Valery I Mandrosov. High resolution Fourier telescopy imaging in strongly inhomogeneous atmosphere under high level of additive noise

[C]//Proc of SPIE. 2004, 5572 49-56.

Superresolution imaging by the fringes

WANG Yan-ping', PENG Ren-jun', WU Jian', DENG Rong®
(1. Optoelectronic In formation Department . University of
Electronic Science and Technology of China , Chengdu 610054 ,China;
2. National Key Laboratory of Optical Features of Target and Environment . Beijing 100854 ,China)

Abstract;: A method of super-resolution imaging is described , which utilizes cosine fringes to acquire more spatial frequency
spectrum of the object. The spatial frequency of the object illuminated by the cosine fringes is shifted, thus a portion of high fre-
quency components beyond the cutoff frequency could pass through the optical system. The image is achieved separately after illu-
minating many fringes, which has the same spatial frequency but different phase. Then the images are processed to separate the
frequency components and reconstruct the original spectrum. Finally, the computer simulation demonstrates the feasibility of the
new technique.
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