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Abstract: Many color image denoising methods fail to fully consider the correlations among color channels and lose
many details. These always cause color distortion in the denoising results and even affect subsequent image processing
tasks. In addition, the realistic noise often consists of different types of noise, such as the mixed Gaussian-impulsive noise,
instead of single type. This leads to the failure of direct application in real-world image denoising for some existing denois-
ing methods aiming at only additional Gaussian noise or only impulsive noise. To solve these problems, this paper proposes
a mixed noise removal method named quaternion-based non-local low rank and total variation. The proposed method first
converts the color image from spatial domain to quaternion domain, captures the non-local similarity and local gradient in-
formation and then applies the quaternion-based L -regularized minimization model to denoise color images. Compared
with many existing color denoising methods, the proposed method can keep the within-patch, cross-patch and cross-channel
correlations of color images. Compared with other competing methods, the proposed method improves the peak signal-to-
noise ratio and structure similarity by 0.21~3.04 dB and 1.51%~14.51%, respectively. The visual results demonstrate the su-
periority of the proposed method in preserving image details and color information while removing noise and reducing arti-
facts. Furthermore, the proposed method is robust to noise type and noise level.
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24 1.83 dB 17.58%.

F1 EBRMMHERES SR F APSNR FAF 15 ASSIM

N 10 dB 30dB 50 dB

ik FHJAPSNR/AB | FHJASSIM/% | FHJAPSNR/AB | FHJASSIM/% | P34 APSNR/AB | V-3 ASSIM/%
KSVD ik 4.92 20.83 8.08 41.38 9.12 42.79
WNNM 5% 5.44 21.68 8.88 45.14 10.26 49.01
LSM-NLR 5% 4.73 20.57 8.70 43.16 10.16 45.94
KQSVD #.3: 4.63 21.16 8.43 42.94 9.23 43.09
QWNNM 5% 7.34 24.30 10.31 50.30 11.31 54.26
QNLRTV-GN &3k 7.47 25.59 10.52 51.78 11.59 56.03

4.3 1RBEISH

QNLRTV 5k r g B9 3 19 2 50050 0 2 1 ) Ak
B2 FUETTR T B LAEFS 58 i [0,d] = [10,10% ]
I8 2 S ], 1 6 FIEL 7 43 51 7R T QNLRTV 5
Puflt R R 2 B0E 78 1% £ 50 YK 5 1) PSNR FT SSIM
B A8 4k . Hodr, 4,=5,10,20,30, £=0.01,0.1, 1, 10,20,
p=2,/B BYELME 4 1,10,20,30,40, PSNR 25 S 1) 2 /R 38

Bl 4t — 1% My [23,25.7), SSIM &5 3 19 & 7% Y0 [ % M
[65%, 78%]. HIEIAIHI, K S Hi A, =20, =1,p=100F,
QNLRTV 553 1l L5 3 4504 PSNR F1 SSIM 45 51 . [K 1t
2SI 7, FTAFS S QNLRTV Bk Ae HAb e i i
THSEALEWNT . M o=100F,1,=20,=1,p=10;Y40=
30M),4,=30,4=1,p=30;46=50H},1,=50,4=1,p=50.
A3 B 4 b BE AL B 10 R B R i 5
QNLRTV S TEAR [RITR A W5 5 BN A UGE ARy 734
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A BT R HE RIS .
5 #ig

AR SCEN XV AR Ge R R R ARk 22 T B
8435 (8] A S AR B 25 B B — 28 AR s (1 [
BT — LT DU T B AT A R 2 (QNLRTV)
B QNLRTV B3k A — A~ 2l U oc 8RR # B %
8%, % 18T B0 oy 18] (1) S b 4 i R A o —
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QNLRTV 553 5 R [a] (1 S ik 2 WA it 47 o o L 1
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