DB ris

== 11-36-05-03 FFEAIS}E| =54 °11-05 Vol.36 No.5

t]22}o]7) & ¢]3F Wiener Filter 714k t]io]A
dareE

AL o] & 77, A A A

Wiener Filter Based Denoising Algorithm for Demosaicking

Rokkyu Lee*, Jechang Jeong**° Regular Members
2 o

t28 7}2}e] mosaicked image+= Bayer CFA 5-2] A& &3

7] 21814+ demosaicking®|2l= IAlo] o7F e}, et Alde] AME FsE o noise’} HEIA|A =7]
ol o] A|A3}7] 218t denoising process+= demosaicking A Hwhel] HE=A] arejw|ofof 3= Zlo|th £ =
TollA+= demosaicking®} denoisingS #413}1L EEZH O 2 noised A|ASRE HAS Akl Algkel dare]E
< noiseless CFACIA ojA= BEIE FATLEA dojx]n, J& Ak} A i53migl Ass Hojerh
CPSNR, SCIELAB, FSIMZ 5= 313 24 WSS Aljbshe daelge] oiekst 92| noised £-8%2
E AAG = s HolErh

3= full resolution®] Azl FAFS &
J

£

Key Words : Color filter array (CFA) interpolation, demosaicking, image denoising, image sensor, Wiener
filter

ABSTRACT

In most digital cameras, images are obtained by a sensor overlaid by the color filter array (CFA) such as
Bayer, demanding a demosaicking procedure to rebuild the full resolution color images. However, due to the
nature of sensor, it is necessary to consider denoising step to remove the noise. In this paper, we analyze
demosaicking and denoising jointly and show that the proposed method can solve the denoising issue by simple
manner, well suppress different level of noises. The proposed algorithm yields comparable performances measured

by several image quality assessment (CPSNR, SCIELAB, and FSIM), while the computational cost is low.
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E 1. Kodak #19 <dAellxe] A7k s!]l RGGB, RRGB,
RGBB2| A% v|xL

CPSNR | SCIELAB FSIM

RGGB: original
Bayer pattern
RRGB: R and G

exchanged one

RGBB: B and G
exchanged one

41.0401 0.7351 0.9992

41.1267 1.0208 0.9984

41.4159 0.8880 0.9984
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J2| 4. Kodak #19 CFANS] o=1¢142] denoised %4} (a)

F 2. Kodak image #1, 8, 19, 24 A§]ed2}sl] tid CPSNR M4. (b) M5. (c) MP.
73} vl

CPSNR | o=1 0=5 0=10 0=20 iy
M1 [29.6797 | 29.4696 | 28.3003 | 25.9398 | 28.3473
M2 [29.7265|29.7282 | 29.7383 | 29.7165 | 29.7274
M3 | 33.9843 | 31.9986 | 29.6793 | 26.7740 | 30.6090
M4 | 37.1666 | 33.7612 | 30.5600 | 26.8459 | 32.0834
MS | 35.8750 | 33.3906 | 30.4561 | 26.9302 | 31.6630
MP | 33.6366 | 33.4124 | 30.9549 | 27.9598 | 31.4909

F 3. A3dA} Kodak image #1, 8, 19, 24 whdt
SCIELAB @Jr ]kl

SCIELAB | o=1 0=5 0=10 | 0=20 | H+
MI 2.2625 | 2.3941 | 2.8103 | 3.8117 | 2.8196
M2 3.2722 | 3.2691 | 3.2683 | 3.2736 | 3.2708
M3 1.7583 | 2.3019 | 3.0290 | 4.2864 | 2.8439
M4 1.1732 | 1.9559 | 3.0535 | 5.1948 | 2.8443
M5 1.2695 | 1.8279 | 2.6601 | 4.1636 | 2.4803
MP 1.3501 | 1.8898 | 2.7526 | 4.2670 | 2.5649

4. AR} Kodak image #1, 8, 19, 249] w3k FSIM

FSIM | o=1 0=5 0=10 | 0=20 h

MI_| 0.9776 | 09723 | 09535 | 0.8992 | 0.9507 ©

M2 | 0.9679 | 0.9678 | 0.9676 | 0.9678 | 0.9678

M3 | 09862 | 0.9744 | 0.9548 | 0.9215 | 09592 218 5. Kodak #19 CFAN®] o=5¢l|412] denoised 9. ()

M4 | 0.9979 | 0.9907 | 0.9763 | 0.9440 | 0.9772 M4. (b) M5. () MP.

M5 | 09970 | 0.9896 | 0.9737 | 0.9375 | 0.9745
MP | 0.9960 | 0.9912 | 0.9787 | 0.9504 | 0.9791
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2! 6. Kodak #19 CFAN<9] 0=10°142] denoised °3Ak.
(a) M4. (b) M5. (c) MP.

R

(©

2! 7. Kodak #19 CFAN<9] 0=20°0142] denoised °3Ak.
(a) M4. (b) M5. (c) MP.
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(a) 0=20 (b) 0=20 (¢) 0=20

2] 8. Kodak #19 CFAN®] o=1, 5, 10, 20°]4]<]
denoised %34}2] FSIM. (a) M4. (b) M5. (c) MP.
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