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Multichannel Iterative Image Restoration
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ABSTRACT

Various single channel or monochrome image restoration techniques have been proposed, and they have been applied in broad
areas of image processing. However multichannel or color image restoration techniques are strongly required in current image
processing systems, because most of them adopt a color imaging structure. Color images that are used in this paper are assumed to
have red, green, and blue color components.

In this paper, 2 multichannel image restoration algorithm using an iterative method is proposed, and experimental results

obtained by the proposed algorithm are presented. The quality of the restored image using multichannel method is superior to that
using single-channel method.
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Figure 1. Block diagram of the multichannel image degradation model
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Table 1. Restoration result obtained by the proposed
algorithm for quad! image
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T &4l (signal-to-noise ratio : SNR)7} 20 o
40 (dB)Y o, A& w7/l (regularization
parameter) Ax 2zt 0.9% 0.7°] AMEEHA. 18
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Table 2. Restoration result obtained by the proposed
algorithm for philips image

Dg(dB)|Ds(dB)|DgldB) | D(dB]

Dr(dB)|D;(dB)|DgldB) | D{dB])

SNR=20 (dB] | 9.039 | 7.347 | 8.695 | 8.374

SNR=20 (dB] || 8.653 | 8.368 | 9.264 | 8.776

SNR=40 (dB) }110.212/ 8.507 | 9.900 | 9.553

SNR=40 (dB) || 9.914 | 9.614 {10.451|10.006
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Figure 2. Improvement D vs. Number of iterations for
quad] image

0.050 T T T T T
0.040

....... philips
——— quodl

|
0.020 } 3

0.030

T T T

0.010F

0.000 "T__T"—T'—r__l

0 20 40 60 80 100
Number of iterations

normalized norm of iteration ‘steps

8 4. SNR =20 (dB)Y o ¥rE83i5sl Ak A5 gate] A

Figure 4. Normalized norm of iteration steps vs. Number of itera-

tions for SNR = 20 [dB)
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Figure 3. Improvement D vs. Number of iterations for
philips image
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ggdtel 3 A%E vln A9l 43M quadlst
philips 9729 2 #Hz AdE SNRel ztzt 203 40
(dB)7b 917) 913 #7184 B&E e & HeNgs
E Argatd dgAAT SEAQ ddAd TIEE A
£t BerZ 27 B 3% 4eM 4 Folzict
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Table 3. Restoration result obtained by the single chan-
nel independent technique for quadl image

DgldB)|Dg(dB}|Dg(dB) | D(dB)

d7leld HYAL ddald 71EL 4 (13)9] Hel

q ged Fuizt ode $¥e

Hpe 00
0 0 Hpy

E 4 philips 94 st SYHA ddad EE A
24 A3

Table 4. Restoration result obtained by the single chan-
nel independent technique for philips image

DgrldB}|D(dB)|DgldB} | DIdB)

SNR=20 (dB] | 3.301 | 3.419 | 2.885 | 3.206

SNR=40 (dB] | 3.634 | 3.826 | 3.188 | 3.553

SNR=20 (dB) || 3.199 | 3.321 | 3.209 | 3.241

SNR=40 [dB) || 3.510 | 3.651 | 3.514 | 3.556

38 6. quadl ¥ 9439 . 5 A 4%

Figure 6. The red, green, and blue components of the original quadl image

T8 7. SNRol 40 (dB)?! #&e] #7lsin #&#€ quadl d4 &, =5 A 4%
Figure 7. The red. green, and blue components of the observed quadl image with SNR = 40 (dB) additive noise
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A Gl AI S # 5 U

B =g Agd waez H2® A9 R, G, B
% Composite color2 WEE AL BEE arti-
factE52 ZAsA ¥tk & =&AAMe color 9%

o AAZ A ER NE A5 FARE 1Y 1090M
2,

5.4 £

¥ eRdiMe BB g AHSste] chad d44E
4 4nEd Aoy, ALE gl ¥
99 (spatial domain)dlM F¥o] 7tedidte A&
AAaAT. F3E9 e ¥ PR oA
FaEg 2de (5)dAM veid 2dE AMEEAY. =
 AY BRE AAHS £ gaBEYd 7H S
dF3st.

E 13 3 a8a & 29 404 HARZo| wdald

a7 8. Adt EAez H9€ quadl 339 A 5 A H¥

Figure 8. The red. green, and blue components of the restored quadl image with interchannel independency

22l 9 Ak cthalld U oz B9E quadl 944 &, X, A 48
Figure 9. The red. green. and blue components of the restored quadl image with the proposed multichannel method
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a8 10 9 R0, #RE ), Ad S BdE JAEHE), 283 Aotd thid e 249 quadl
FEEHY = AR

Figure 10. The luminance components of the original image(upper left), the observed image(upper right), the
restored image with interchannel independency(bottom left), and the restored quadl image with the pro-
posed multichannel methoed(bottom right)
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