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Image Smoothing Model Based on Fractal Dimension and Total Variation
WANG Xiaoxia, ZHAO Fengqun, DAI Fang, GUO Wenyan
(Faculty of Science, Xi’an University of Technology, Xi’an 710054, China)
Abstract; With the aim of preventing the traditional total variation method from using the gradient to de-
tect the edges easily subjecting to noise interference to produce “staircase” effect and of dealing with the
defects of image with rich textures easily losing the fine textures, an improved total variation model based
on fractal dimension is presented. The local fractal dimension is introduced into the new model to detect
the edges so that the true edges are accurately recognized and the artificial ones are eliminated, therefore,
the “staircase” effect is inhibited and the textures are protected. The smoothed images show that the im-

proved method can not only effectively eliminate noises and weaken the “staircase” effects but also obtain

the higher PSNR than the traditional total variation model.
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Fig. 1 Global and local coordinates

%f =V - (G(FD(D)VI) +A(I, - 1) =
G(FD(I))(‘ZZ‘#Z?) +
I a(G(FD()) | VII) |
| VIl 9%
I, 9(G(FD(D) 1 VI) |
| VII ay
G(FD(I))\VI\(Ixa(l/(‘?ixvm"’
,w) +/\(]0 -1 =
Y 8)’

G(FD(I)) (I, +1,) +
(G(FD(D)) | viI]D'
| VI
G(FD(I))
| vIP?
MG 1 R R AR AR5 R TR AL R S R AT
L 42000+
fn = | viIP

(Pl +21 11, +1,F) -

Yy

2 2
(PL, +20 11, +1,) +A(I, - 1)




96

P2 BT R A2 274 (2012) 25 28 45 1 M)

1. +1 =1_ +1

& m xx ¥y
g
[ ’
% = GOFD(I) (I, +1,) + (G(FD(D)) | vID'T,, -

G(FD(I))I,, +X(Iy = 1) = G(FD(I))I, +
(G(FD(D) | vID'L, +A(I, = 1) (8)
Hor, 11 G SI3Rnd « Fy B —BR S8 L, L,
I,0 1 AR IFERRT x,y,m FE B WM RS 40 A
A (8) A —TE S, P R & EAE € 7l
G716, AE MR DT 1619 48, AT (A R 1 1 4
BLMREE C(FD(D)) = 1/ /1 + (FD(I)/k)’ £
B R SR AR B Y, FOTE PRUGOIR B AR AL T B AL 4
AR FD(T) /N, G(FD(I) ) {HARXEK , #4738
4740 BRI TP Y AL B, B A A 2 R R 7
T T FE % 300 5 5 80 B0 40 5 Ak 43 T 4k e
G(FD(1)) ARAEE/IN, - HZR B0 PG HEA TR 3
SANSCFRAN Y A TR, A I kS S 0 ( 32k A
BEIETTIA)) , TS Bl 22 BB 4, %) 7 A R
5 0 A AR T 1 7 S 5 = 0 S R 4
I B S R R R

L AW ET LA ), OB R B AR 0 T 4
B/ INEA TS [V 2 M 7 S0, 1 R4 e 8 40
PRI A, 280 B 20 5 00 00V O e A 0
H A TR T A4 TV A0 phy T R T4
DA MR P S R R T 5 A BB 000
2.2 HEEWEY

AT IR V] 5 AR P 1 7 22 34 X, 28 1] B R
FHAE 2206, s K b = 1 B 5658 TV
T B, S [ 2 A E T e R ch A
TR E R BT 22 10 2 43 T e B A . (7)
RBHIEH -

n n-1 n-1 n—-1
I, - I _ (G<FD(Ii+l,j>) + G(FD(I};))
2

n-1
Ii+1,j +

At

G(FD(L5,)) + G(FD(L}"))

n-1

) i-1,j +
G(FD(I';)) + G(FD(I';")) .,

. > > Lr1+
G(FD(I'7},)) 2+ G(FD(I); ))1?,;1) FAL - (A +
(G(FD(I';};))) + G(FD(I'Z))) + G(FD(I';;)) +
G(FD(I5))) /2 + 2G(FD(I;;') ) 1! (9)

HARE YR .

1) BAWILG &R 1, 45 P E N B
FES Rk IRIEN LSRN, En = 1,0 = 1;

2) XGRS TR I /N AR 4 1 4 T
455

3) B EEE () A I EIR T En =

n+1;

9

4) Fin > N IE, BEIS A 1 R e A5 21 i)
PR AR, A 2 4

3 XWERSSH

FET AR BRI HOT B ALE —Fh 22 g
(1) UG A3 A N s MRS 7Y 27455 75 05 3k 47 v T U
i A I JRe s SR (1) 30 SR ARk 3 2% 5 | kR 1 B
BB7 RN B R, by B IE AR B R (1) ~F- 3 25 R AE House
TG SIS TR KT e 357 e s, i 1T TV RS AR
AN RO AR AR AT B, BT 2 25
house J5 8], il AMEFEHRUEZE N 0. 015 I i Sy 1 M P
A3 BRUE TV AR R 2R A2 F0 3 HICRE 780
BTV o AT UL, BRifE TV B8 1M 7S 1
ey AP 2, A et 2 B RUB R A A 5
RIS RETEA R T BRI 75 B[] sf f B AR SO 2 1
FEL T AR A 340 245 SR %) 0 i 280 RS R {15 W L
AHXT B B2

(a) & (b) B Y5 5L

(c) FRAETVAR T 2SR ]

() HE 2t B BB R

(e) AREBI R

K2 =BT g House P51 O RCR 5]

Fig.2  Comparison of three models for house
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