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Abstract

In this paper, an iterative restoration algorithm from power spectral density with 1 bit sign
information of real part of two dimensional Fourier transform of image corrupted by additive
white Gaussian noise is proposed. This method is a modified version of image reconstruction

algorithm from power spectral density.

From the results of computer simulation with original 32 gray level image of 64x64pixels,
we can find that restorated image after each iteration converge to original image very fast, and
SNR gain be at least 8[dB] after 10th iteration for corrupted image with additive white

Gaussian noise.
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Fig. 1. (a) Original image.
{b) Corrupted Image with Additive Noise
of N(0, 5%).
(¢) Corrupted Image with Additive Noise
of N(0, 10%).
(d) Corrupted Image with Additive Noise

of N(0, 15%).
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Restoration of Fig.1.(a),
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a) Restorated Image After 5th interation,
Error Image.
Restorated Image After 10th lteration

Error Image.

(716)



170

a8l3.

Fig. 3.

(d

2] s] el gy
fa) 5 3l u&% o] B8l A b 2k o
fey 103] WbE-gof B od4 W 24 44t

Restoration of Fig.1./c)
{a) Restorated Image After 5th Iteration.
(b} Error Image.

) Restorated Image After

(d) Error Image .

10th Iteration.
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Restoration of Fig.1.(d),
) Restorated Image After 5th Iteration.
Error Image.
) Restorated Image After 10th Iteration.

Error Image.
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Table 1. Performance of [terative Restoration
Algorithm.
'NO. va N, 5% N0, 10%) 0, 15%)
iteration
k € € € 1 € € €
0* 0.04924 | 17.37 | 0.16663 | 12.07 | 0.30547 9.44 |
1 110.20566 | 1116 L“(i, 21400 1 10.99 | 0.22496 | 10.77
2 0.05410 | 16.96 | 0.07404 15,60 | 0.08904 | 14.80
3 0.03349 | 19.04 | 0.05387 | 16.98 | 0.06849 § 15.94
( 4 0.02412 | 20,47 | 0.04343 | 17.92 | 0,05722 | 16.72
1‘7 5 0.01866 | 21.59 | 0.036% | 18.62 | 0.04991 ! 17.31
6 0.01545 ; 22,41 | 0.03247 | 19.18 | 0.04473 I 17.79
7 0.01339 | 23.03 | 0.02917 | 19.65 | 0.04088 | 18.18
8 0.01197 | 23.51 | 0.02660 | 20.05 | 0.03783 | 18.52
; 9 0.01105 | 23.86 | 0.02468 | 20.37 | 0.03516 | 18.83
‘ 10 0.01042 | 24.11 | 0.02332 | 20.62 | 0.03323 | 19.08
‘ 15 0.00928 | 24.62 10.01993 § 21.30 | 0.02806 | 19.82
20 0.00903 1 24.74 | 0.01885 | 2154 : 0.02641 | 20.08

* The values for k=0 are the errors between original

image and image corrupted by noise.
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