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Iterative Image Restoration Based on Wavelets for

De—Noising and De—Ringing
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ABSTRACT

This paper presents a new iterative image restoration algorithm with removal of boundary/object-oriented
ringing, The proposed method is based on CGM(Conjugate Gradient Method) iterations with inter-wavelet
shrinkage. The proposed method provides a fast restoration as much as CGM, while having adaptive
de-noising and de-ringing by using wavelet shrinkage. In order to have effective de-noising and de-ringing
simultaneously, the proposed method uses a space-dependent shrinkage rule. The improved performance of the
proposed method over more traditional iterative image restoration algorithms such as LR(Lucy-Richardson) and
CGM in de-noising and de-ringing is shown through numerical experiments.
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Fig. 7-b. Blurred Image

08 7-c. CGM
Fig. 7-¢c. CGM
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Fig. 7-d. LR



E
=

=

Be HRidGE E 54 4 % 2004. 10 / 279
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Fig. 7-e. WSCGM

g 7-f. CGM + mirroring
Fig. 7-f. CGM + mirroring
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8 7-g. CGM + fold-average-mirroring

Fig. 7-g. CGM + fold—-average—mirroring

# 1-a. LR RMS Z #5314 = 10)

Table 1-a. RMS by LR(Iteration Number = 10)
Ch- AFEE 0 = 100 Tol4 e ¥
Bridge 25512 2.5662
Boat 1.2653 1.2926
Woman 0.9507 0.9935
Lenna 1.0311 1.0558
Peppers 0.8128 0.8346
Lax 5.6316 5.5889

E 1-b. WSCGM¢e] RMS A H(VHE 34

Table 1-b. RMS by WSCGM(Iteration Number = 5)
iRy At 0= 100 Lots ¥

Bridge 2.4507 2.4823

Boat 1.1751 1.2198

Woman 0.8992 0.9645

Lenna 1.0003 1.034

Peppers 0.7598 0.7973

Lax 5.6070 5.5557
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