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Recently we proposed the iterative technique which, in noise free case, can effectively complete
blind deconvolution even when the knowledge of the support of the original image to be retrieved
is not available. This method consists of two steps. At the first step, the modulo z Fourier phase
information of the original image is derived from the measured convolution image. At the next
step, blind deconvolution is accomplished with an algorithm incorporating the derived phase
information into Ayers and Dainty’s blind deconvolution technique. In this paper, the performance
of this algorithm in the presence of noise is investigated. Computer simulations demonstrated that
this algorithm is no less or more robust than our earlier blind deconvolution method which needs

the knowledge of the support of the original image.
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Fig. 1. Block diagram of step 2 of MAD algorithm.
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Fig. 2. Original image.

Fig. 3. Point spread function.
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Fig. 4. Convolution image.
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Fig. 5. RMS error E™p, defined by Eq.(9) vs. the number
of iterations in step 1 of MAD algorithm for the case in
which N.=0.1%. As the estimate of g*(x,y), the image is
chosen which corresponds to minimum of E®g, in the
interval A of the solid line. For the dotted line case, the
algorithm does not come close to g* (x,y) and converges to
g(x,y) directly.
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Fig. 6. RMS error E%Wg, vs. the number of iterations for
the case in which N.=19%.
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Fig. 7. RMS error E?¥, defined by Eq.(7) vs. the number

of iterations in step 2 of MAD algorithm for the case in
which N,=0.1%.
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Fig. 8. Estimated image for the original one obtained by
(a) MAD, (b) TBD or (c) AD algorithm for the case in
which N;=0.19%.
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Fig. 9. RMS error E®g, vs. the number of iterations for
the case in which N, =19%.
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Fig.10. Estimated image. N;=1%. (a) MAD, (b) TBD,
(c) AD. v
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Fig. 11. Estimation error E; defined by Eq.(8) for the
estimated image obtained by MAD, TBD or AD algorithm
vs. N,

Fig. 12. Point spread function.
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(a)

(b)

Fig.13. Estimated image obtained by (a) MAD or (b)
TBD algorithm for the case in which the PSF is given by
Fig. 12 and N.=0.1%.

]
Fig. 14. Estimated image. N;=1%. (a) MAD, (b) TBD.
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Fig. 15. Estimated image for the case in which the ideal
solution is obtained in step 1 and N,=1%.
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Fig. 16. Estimation error E; vs. N; for MAD or IMAD.
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