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A Study on Defocused Iris Image Restoration

MA Jie! ZHANG Zhong-Bo? YANG Hang? ZHOU Chun-Guang'

Abstract Generally, acquisition equipments in iris recognition systems have a shallow depth of field (DOF), which are

very sensitive to defocus. Methods to recover defocused images are needed both in theoretical researches and in real-world

applications. In this paper, an indicator function of regular hexagon was used as the point spread function (PSF) to

solve the recovery problem of defocused iris images. By analyzing the zero distribution of PSF in frequency domain, we

theoretically, proved the zero theorem for the round of zero points nearest to the center of frequency domain. We also

provided the computational method to find zero points and the fast algorithm to recovery this kind of defocused images.

The experimental results showed the efficiency of the algorithm.
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Fig.9 The recovery of defocused iris images
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Table 1  The comparation of run time and PSNR of several iris image restoration methods
SR [15] 175 SCik [5] 15 SCik 6] 175 SCik [13] W75 AICTT i
PSNR 32.48 35.69 36.22 35.72 38.35
ZATFI I (ms) 16 22 24 16 16
ZH 6 = 0.009 c = 600 k=1 6 = 0.009 § = 0.009
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(d) 3k [13] Tk s s gt
(d) The restored result of method in [13]

(a) Sk [15] J7vARISL g R (b) Uik [5] TrikmIsE g c) 3K [6] JTVEII S IR 4,
(a) The restored result of method in [15]  (b) The restored result of method in [5]  (c) The restored result of method in [6]

e) ASCTTEM R LS

(e) The restored result of the proposed method
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Fig. 10 Comparison of results of several iris image restoration methods
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