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An Iterative Blind Deconvolution Method Using Both a Cost Function and an Object
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An iterative blind deconvolution method which works without support constraint is proposed.
This method is based both on the projection of the image estimate onto the image space satisfying
the nonnegativity constraint and on the minimization of a cost function. Accordingly this method
is a descendant of both the conventional iterative method proposed by Ayers and Dainty and the
cost function method presented by Lane. The effectiveness of the proposed method is shown by

computer simulation.
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Fig.1 Block diagram of the AD method.
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Fig. 2 Original image.

|

Fig. 3 Blur function (Point spread function).

Fig.4 Measured image obtained by convolving the origi-
nal image shown in Fig. 2 with the blur function shown in
Fig. 3.
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Fig.5 Reconstructed image by the AD method. Support
constraint is not used in this procedure.
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Fig. 6 Normalized Fourier error vs. the iteration number
for the case in which the AD method is employed.
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Fig. 7 Reconstructed image by Lane’s method. Support
constraint is not used in this procedure.
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Fig.8 Normalized cost function vs. the iteration number
for the case in which Lane’s method is employed.
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Fig.9 Block diagram of the proposed method.
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(b) (c)

Fig. 10 Reconstructed images when the proposed method
was run 100 times, each time with a different initial image.
The algorithm converged to image (a), the correct solution,
50% of the time. Twenty-five percent of the time, the
algorithm stagnated at image (b), and the rest of time, at
image (c).
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Fig. 11 Normalized Fourier error vs. the iteration number
for the case in which the proposed method is employed.
Curves (a), (b) and (c) denote the results for the case in
which the algorithm converged to Fig. 10 (a), stagnated at

Fig. 10 (b) and at Fig. 10 (c), respectively.
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Fig. 12 Reconstructed image for the case in which the
noise rate N» is 1%.
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Fig. 13 Normalized Fourier error vs. the iteration number
for the case in which the algorithm converged to Fig. 12.
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Fig. 14 Reconstructed image for the case in which the noise
rate Nv is 3%.
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