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Co-occurrence Variational Edge-preserving Image Smoothing Algorithm
Based on Side Windows
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Abstract; Aiming at the issues of edge blurring and small-scale structure loss during image smoothing, a co-occurrence
variational edge-preserving image smoothing algorithm based on side windows is proposed; The algorithm adopts a co-occur-
rence filtering method and the characteristics of the co-occurrence matrix. which is its core idea, to provide more accurate
measure for gradient difference between structural region and textural region, and further improves the difference of relative
weights; An improved side window Gaussian filter is proposed. Combined with the principle of directional consistency, a no-
vel side window selection mechanism is designed, which can select suitable side windows more comprehensively; The im-
proved side window Gaussian filter is combined with the global optimization framework for the first time, which exhibits
stronger guidance at the edge of structural region and is more inclined to suppress the texture; Experimental verification
shows that the proposed algorithm is superior to classical algorithms and advanced algorithms in the smoothing effect, edge
preservation and small-scale structure preservation, and has strong robustness and superiority; In addition, the proposed al-
gorithm achieves the optimal values of 0. 994 45 and 0. 001 032 4 in structural similarity index (SSIM) and gradient magni-
tude similarity deviation (GMSD) metrics, and the suboptimal values of 40. 244 8 and 0. 776 45 in peak signal-to-noise ratio
(PSNR) and structure co-occurrence texture (SCOOT) metrics.
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(d) ERTVBF (e) MGPNet (£) OURs

K9 AN [l B0k 1 i 5 2R L A

TEAE AT SO G, 55 8 6 FIE 7 (a) ~
(D [JRFHCRMERT A1, SWF FEfS 2 R ae B, L 8 45
MR 2% . BAESCIE 2 B 5 300 4% 25 4 AR BR 22 ) AU A R
. RTV BEREH A MEH b X 43 4544 5 808, SE LA 2K
S ARAEIRE A B S AT R A AR N RUBE 450 & 2k
B 8, SSF B &40 4 i QU S5 250 X 4y RE Jy . (H Gk
PN KT B o %o L B BB, SRR RS MR .
ERTVDF REfSAL 47 b B ar s, R B ZM/NREL
B BRI 1 % B BE 0 O BE K, A AE 100 Gk R 1Y () R
MGPNet Tk X 43 S 22 B0 g e b S L S5 2454, 161X
KEGHILT RELRARCE . MHELZ T, gt
LR A RO, IR REFE I % . JROREE /DR
JESE K. HeAh, TEXTHOME L, BRI BRI T
T R SERE I S5 H . e 45 DX 3P 1 i % R R B
J R T R ST AR

eSS B rb, 4B 8 MK 9 () ~ (D
B SR B TR AE BT, SWF AR 11 85O B b, (&5 4 X 3
B ZAb S 5k B sr B, RTV BEMS A S L BRac B, F i
FREE @ . WD ok B BU B, (R AF 7 — 8 A2 B 1 i 2R 4
Wi, OF W Z e/ NRBEES5H ER 848 B . SSE Xf 45
PRI SR (X 4 BE SRR, SR 2 IR g, N RE
S AR G 45 PO 1 5Bk . ERTVBFE f8 42 U b % F5 45
H ., AR GAFAE RIS . JF BN R S5 1 75 1R B2
A, MGPNet B89 5 47 25 bk B 0 v S0P, (B34 £C
B 15 ) Sy S5 AR T A B LR B ) 0 5 T 0 IR ST

B, TR R BA AR A A OR B S SO 25 B 2 A A B
HORAE . JCHT A IR, SO AR B L /N RUBE S5 40 O T R AR
B I e B . JOF HLI G A4S IF DR 45 365 Wb

25 B TIR G E  BE PRAR  AR A 0 B
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TEATT X BT 48 B BE AT T R, AR
KW {H {5 M b (PSNR, peak signal-to-noise ratio) .
ZEMIAE AL EE 23] (SSIM, structural similarity index) ™,
A B IR B ARl 22 (GMSD), gradient magnitude simi-
larity deviation)™" F14k 4 e 4= 4y 3 (SCOOT, structure
co-occurrence texture) "B IE AR IX 4 A EAR R AL
FEPRIEAT E W PEA . Hob, PSNR G 2 35 J7 3% 25 X,
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HEAT T PR 0 P RS2 00 G SO RGO 3 S5 5, 43 i
TN A ] - 1 5 125 09 300 Gk O 45 B g AP 1 B it . X
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(PNLS, pixel-level non-local smoothing) #& s % 5 JF %
¥ (NKS, nankai smoothing) $(#E 4. & M EY
55 200 HIEHB . RTV Hdla i RTV f2fit, ZE1RF
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J1. Hop, fp2H R & — sk SC B R R — sk 4R Ak i
WG EG . SOREBAE{MEZRNERR, h%E
B bRE T SO G B E LSRG R . R TERESE R
PR RTV Bl S AE 0P X R, Al LUAT R0 A W) 55
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FOROh G 1 Sk A P i 2 T A . NKS Bodls 4k
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ZERPEMR . 5 S R S 0k £ NKS Bl JE 1 -7
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2) PRATERESIE . TEALE H . I RTV Bdls 4
HBEPLIEHE 20 AR . JF R EIREE ST AL B .
U Z A s SR AP ] [ 3E W 38 (FastSABF,
fast scale adaptive bilateral filter) H A% 1 2% 46 #5 M S
T AR P O P 1 2k PG . e aed O IR fEL — B Ak O ¥
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46 A8 T 384l RTV B4is 48 P £2 438 19 i 2 18 4% 5 2K B
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L SSIM 4 GMSD
RTV 0.987 16 0.001 254 1
SWF 0.992 51 0.001 046 7
SSF 0.980 36 0.001 453 8
ERTVBF 0.994 43 0.001 055 5
MGPNet 0.970 80 0.001 238 8
OURs 0.994 45 0.001 032 4

3 BMBHEBR IR FEARS R, A NKS i
PP RS 20 KA, JF R BIRE AT AL
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MGPNet 40.180 0 0.796 01
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