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A method for restoring a single blurred image using only nonnegativity constraint of both an
object function and a point spread function is described. The method is based on application of

parallel blind deconvolution to partial images cut out from the blurred image.

The partial im-

ages, however, no longer satisfy their convolution relation between an object function and a point

spread function.

In this paper, a technique for modifying the partial images is also described.

Computer simulations were carried out to investigate performance of the present method using
computer-generated blurred images. Results of the simulations show effectiveness of the present
method compared with the conventional blind deconvolution method.
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Fig. 1 Flow chart of the present method.
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Fig. 2 Image restoration from a blurred image
where a blurred letter are separated from oth-
ers: (a) an object; (b) a blurred image; (c),
(d) restored images by the present method and
by the conventional blind deconvolution method,
respectively.
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Table 1 Results of computer simulations.
Separation c The present method AD method
PSF "
(Number of bet?;le%%jlei?ers MSE of a Evaluation MSE of a
points) (pixels) B L U R reconstructed value reconstructed
object object
11 0.05 ] 0.05 | 0.05| 0.05 0.0071 0.9608 0. 1567
3 7 0.17 | 0.36 | 0.22 | 0.24 0. 0256 0.9535 0. 1694
0.23]0.49|0.32 | 0.32 0.2782 0.9187 0. 0901
11 0.05| 0.05| 0.05 | 0.05 0.0116 0.9486 0.5135
7 7 0.1810.35|0.25 | 0.23 0.0122 0.9411 0. 5547
3 0.24 |1 0.46 | 0.34 | 0.30 0.2739 0. 8533 0.1384
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Fig. 3 Image restoration from a blurred image
where blurred letters overlap each others: (a)
a blurred image; (b) a restored image by the
present method; (c) one of partial images
when £=0; (d) a modified image of (c) when
k=9,
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Fig. 4 Behaviors of an evaluation function and
an MSE vs. iteration number (£X 100+ 7).
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Fig. 5 Image restoration from a blurred image
whose PSF is structured by 7 points.
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