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Blind Image Denoising and Blurring by Total Variational Extreme Channels Prior
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Abstract: Image prior is the key to solving ill-posed problems in image restoration. Since the extreme
channels prior deblurring algorithm easily produces ringing artifacts and is unable to suppress noise when
the image has significant noise, we take advantage of the total variation based method that can remove noise
while preserving edge features, and propose an effective blind image denoising and deblurring model based
on total variation before the extreme channels prior. First of all, we introduce the total variational model in
the dark channel and the bright channel to protect the edge of the image and eliminating noise or ringing
artifacts. Second, the half quadratic splitting technique is used to solve the non-convex problem of the
model and estimate the clear image. Finally, the blur kernel of the image is estimated by the iterative multi-
scale blind deconvolution. Experimental results show that the proposed model can effectively protect the
edge details of the image and eliminate the ringing artifacts while suppressing the noise. Compared with the
representative methods in recent years, the robustness, subjective visual effects and objective evaluation

indexes of the model are significantly improved.
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Table 2 Evaluation index of different deblurring methods on natural images

B % 17 ik O AR
PSNR/dB SSIM MS-SSIM FSIM uQl
SCHk[21 105 ¥ 21.28 0.67 0.72 0.75 0.974
SCHR[9 T ¥ 22.50 0.70 0.71 0.78 0.996
Face SCHR[10T7 1 22.56 0.70 0.71 0.79 0.996
SCHR[1 ¥ 24.69 0.80 0.79 0.85 0.997
SCHk[2]h 22.92 0.76 0.72 0.80 0.996
ARSIk 25.40 0.88 0.85 0.85 0.996
TEk[21])7 22.58 0.58 0.86 0.89 0.605
SCHRIOTTr 22.59 0.56 0.86 0.89 0.655
SCHk[10107 1 22.52 0.56 0.87 0.90 0.65

Lyndsey

SRR TT ¥ 22.70 0.67 0.89 0.92 0.692
SCHk[217 ¥ 22.59 0.62 0.57 0.89 0.655
ATk 24.00 0.72 0.92 0.92 0.686
SCHk[21 105 ¥ 26.41 0.65 0.79 0.79 0.996
SCHRL9 DY i 29.64 0.56 0.47 0.68 0.976
Toy k(10107 12 20.60 0.61 0.64 0.75 0.995
SCHR[1TE % 20.40 0.66 0.67 0.77 0.996
k(217 i 20.22 0.62 0.57 0.69 0.980
AT 21.00 0.72 0.74 0.82 0.997

3.3.2  HEAK

T B EAR S5 vk B R RE X BT % 92 R HEAT IR, X FU T AR R d e BE A9 R LB
Jraf Bt gE R SE A SO AR I B . LB 7 8 A B PR A B SRR R R R . A
7L AR SCTT 1 A A 2 TR 2 OB P 5 L M Al el 5 T A 3 A AR A% A T vk A [ S
BRLL, 2, 10105 25 B Al i B3 Wi 144 B3 AN 3T R BL AR o ML Z R AR SCT5 125 7T UAR Bt o5 3 1K1
A5 ) S Tt ASORA [r] JT, (AR S2 1) 1] 0 A0 9 S 3 T , 25 M) 2 MR AR A AR . 3R 3R AN [ Uk X “ Housse ™ X
P 4R M5 19 PSNRA| , A SCO7 2 i T HAB SR X e 7 vk o B8 S 3Ciik[1, 2, 9, 1075 i L B0 5
T B e Jm A O B, L rp B 8 (b, o) #nE b 15 A B BB OO L 1D 8 (d) 7 A /b B B MR R RO 5 18]

(a) Input (b) Method in (c) Method in (d) Method in (e) Method in [63) Method in (g) Proposed
Ref.[21] Ref.[9] Ref.[10] Refl[1] Ref.[2 method

K7 RIS RN

Fig.7 Comparison of restored image results
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(a) Input

(d) Method in Ref.[2] ] (e) Proposed method
P8 IR R BE RO 14115 A 2 M 22 ORI RCR 141

Fig.8 Denoising and deblurring results of low illumination blurred images

%3 House HiFE N EF A XK MG H PSNR EXS Bt

Table 3 PSNR comparison for House dataset using different methods

—_ PSNR/dB
SCHR[9 D7 i SCHR[10 7 s SCHR[1 D7 1 SCik[2]07 % ATk
House 20.26 22.26 22.5 22.22 22.17

8 ()3l ik E — 25 42 748 43 A v 380 T b 3L A i oy DX Sl 728 A5 T U I L AT B T MR S 114 5 T 3 e 6 A IR B
205 B[R 30T B RS R AR B T AR SOy s A R
3.3.3  BYIE A A& At
F AW T LR [6) 5305 0 I ) 52 % FE X LG o 5 SCHR (2, 105 ¥ AR BL L AR SC 7 12 70 B i 308 185G 6
TSI T AR 4y 25 MR B 1 0 249 SR 2R P, 7 SRR 3 R v o I T A9 3 BRI T 4 A i kAR B, PR
Han 7R sr s AT ) o SCHRLL, 9107 860 Mo 2 2 i S ik, L as A7 i )t g 7 HAB 3 vk . SCik[10]
*4 AEAFENHEBERELR

Table 4 Time complexity comparison of different methods

BTt E] /s

U SCHR[9 Dy 2 SCHR[101r % SCHR[ D7 ¥ SCHR[2 17 ¥ A7
House 2995 525 2126 126 1999
Face 275 71 265 18 212

Lyndsey 2079 800 2 298 206 2676

Toy 1655 261 522 56 1209
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QR IEAT M B 5 3 S 1 B Sk b R WL A G, PR B T O . Bk B, AR ST
5 HSCHERT9 107 vk FoAT B S Ay sl 2 0 34, Rl A0 TSR [ 11079, 45 3R [ 2, 10 107 36 A H s A7 I R A I, H
S Al TR R B OR A BRI R T

4 HRIE

AR SCHR T — b B T A 0 W S 10 O ST 6 Y PR B M S ORI R T MY Oy B RS2 4R o
i 360 1 51 56 240 SR ARV A PR, 0 0 A A0 S X T 51 6 A5 Y ) IR S e 0 TP ST AR ) SRR R TV AR
TR W 7 P45 ] LY R R A 31 i G A5 B AR DR $2 T ECP BRI PR fE . SEIRZ5 SRR AR T 3
— ) A 3 5 6 5 AR A xR O3 5 MR AR SOOT TR AR MR T IRTARAS B M A5 A 05 S XA TR A
T A 2 B O 5 5 T A R R DR HA T EL BB A% /IR X BRI AZ B T R e S B B R R . A
A LR R SR S b ) S 56 25 S 5L B (1 PSNRH A SSIM E |, & I 1) T 15 A5 1R A 14 0 B 3k
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