2009 18 MXZEe =g H 46 B SP H

=& 2009-468P-1-2

HAE s 242 AT o84

H1zE 7

EER

LA

=] X< -
o F4

( Estimation of Circularly Symmetric Point Spread Function for Digital
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Abstract

This paper presents a circularly symmetric point spread function (PSF) estimation technique for a fully digital
auto-focusing system. The proposed algorithm provides realistic, unsupervised PSF estimation by establishing the
relationship between one-dimensional ideal step response and two-dimensional circularly symmetric PSF.
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Point Spread Function (PSF), Singular Value Decomposition (SVD).
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Fig. 3. Block diagram of digital auto-focusing system using proposed algorithm,
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Result of ideal synthetic edge image experiments. (@) shows the PSF convolved with original image, (b) shows
original image, (¢} shows the ramp of (o), (d} shows estimated PSF, (e) shows degraded image with PSF which

shown in (@), ) shows ramp of (&), (@) shows 3D version of estimated PSF, (h) shows restored image with
estimated PSF by inverse filter, and () shows ramp of (h).
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Result of real image experiments. (a) shows the PSF convolved with original image, b) shows original image, (c)
shows blurred image, (d) shows edge image from (c), (e} shows selected edge image from (d), {f) shows edge
profiles from (c), (@) shows estimated PSF, (n) shows restored image with estimated PSF by Wiener filter.
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Result of color image experiments (a) shows
original image, (b) shows restored image of (a),
(c) shows original image, (d) shows restored
image of (c), {e), ), (g) show estimated PSF
for three channel RGB, respectively.
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