F54BH 6
2014411 H

X % ® L K ¥ ¥ R
Journal of Dalian University of Technology

Vol. 54, No. 6
Nov. 2 01 4

XEHES: 1000-8608(2014)06-0676-06

3L T 4278 2% Fil P-Laplace B8 3R 1 Bl A% e 5 51

£,

1 % A,

(REETAY BHBFEFTESR, 17 K&

F &, % AL F

116024 )

WE: AaBELnsxHGABEF RN EITENH2 — EXT UL T RNBEE E T,
A% # (total variation, TV B A @ R G B P HE AL EE. EL L REYT # 7 R ETF
IR BB 5 PR RN T B R T K B A BT 5 A BOR B P-Laplace B &, 4 1 R
WH s RAFETFBEEGRALLEE. ¥ TVHEER P Laplace B H L SR K HEHT —
HRABGBAE R RUNT REHE K F RS RERBCAGEHARE AT AN S LY
BT AWEERE . LARGAGBE. LHERXW . FREARBTEFNE LS E.

S BB E ;4K E(TVIH A P-Laplace # 2

FE4SZES.TNI1L 73

MERFRIRAD A

doi:10. 7511/dllgxb201406012

0o 9

B 2 287 B A B RN Z
— B R B 0P AR R T O o Oy R B
Bk RH AP — A EES S W AR 2
(total variation, TV) EIMG 18 & 553 1 5 X i 461 1)
RSNV S s SRR TN AR TR W
BNEEEIL SRy R E VSR o8 SN ER /R &
S DX B S AR BB N

B XoF 4 7 2 A U 1) B A 24NV [R) L AR S5 ] A
T GG ST 38 X B RS 3 3 1Y) J 1) A A
[l 9 & 0 P-Laplace BEA 5 H 5 TV #AY
A LG G e R —FR & BB E HE  TE R
150 1 2% Ak FF- 38 IX Sl AR B A AR 4 19 18 2 ROR
TEOR 3 B 247 2.0 [] B B 8% 0k 2D By A6 2001 X6
I AE 2 38R B 52 ) A R 5 R B B 5

1 TV BRI R P-Laplace 5§

1.1 TV BRIz 8
TV BERME Z F P AR A 1 R,
fet T N
RGw) :Jr(\Vu\)dxdy @D)

0

X or =D IE RS R E 0 R KRR R AE

W BEH. 2014-03-13; fEEBH . 2014-09-17.

LW R T M s 2 R R
1
area (E)

K sarea (E) 378 W5 DX 35 11 205 388 1t AR L 78 25 35
rH R A Y R 2 22 B MR S T gy, — R BOhR I T
ZH o MHEMER. w.u, 533 £ 1E R 5 KSR AR
TR AR G X 1 1% 2. R H Lagrange 3% T2,
AT AS R Gu) USSR /INME I 25 1F R
—div(‘%}x(u—w -0 ®
K.V ER 7. TV R G L s
FH 2553 7 B8 10 i 30T AL Ak 43 D R 1% i 0L an ] 2
iR A A = (E,N.W,S) HEHEE & O 148
W E A, (eonyw,ss) N PUSRIEER 2 5.
A p ARF WAL S (ELNJWLS),L 0 w, =

J(u*ug)dl‘dy:o‘2 (2)

1 w,

p € Avhy =
[V, [ 7 v S, +1(0)

pEA

K H Gauss-Jacobi B3 . W R4 1)

h(X)

A0
Dlw, +A0)

pEA

L ESERRINBES AW/NE W)
wy ™ = 2ohu e (4

pPEA

E&WB.: BEAARFFEEFIHIE (61305034) ; K i B TR 2 FARLIRL 55 2% 8 B 51 H (DUT13]S03).
fEE®N . & S (1977 . it B # R L E-mail . ldan@dlut. edu. cn.



% 6 1

& J&. ET4 % #5 P-Laplace B A W R A BHG B E HE % 677

PGB0 EL SN DI, w5,

BRI I8
D

K1l HEBEErsEHA

Fig. 1 Schematic diagram of image restoration
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Fig. 2 Schematic diagram of the object pixel point O

and its neighborhood pixel point
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Fig. 3 Restoration results of Lena image damaged by text
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Fig. 4 Restoration results of Lena image damaged by scratch
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Fig. 5 Restoration results of Photographer image damaged by text
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Fig. 6 Restoration results of Photographer image damaged by scratch
@FHAEE  (b)P-Laplacefify (c)TVARAS (d)iRAHEAY
H7 #FMXFHMEGREELER
Fig. 7 Restoration results of Peppers image damaged by text
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Fig. 8 Restoration results of Peppers image damaged by scratch
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Tab. 6 Restoration results comparison of Peppers

image damaged by scratch
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Hybrid image restoration algorithm
based on total variation and P-Laplace models

LI Dan®, ZHONG Chong-quan, WANG Shi-giangs CHEN Zu-jun

( School of Control Science and Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Image restoration is one of the major problems of image processing research in recent
years. In the image restoration algorithms based on partial differential equation, the total variation
(TV) model can well protect the image edge information, but in the flat areas, the anisotropic
diffusion TV model can easily generate ladder effect. While the isotropic diffusion P-Laplace model
can obtain good restoration results in the flat areas, but it is not suitable to restore the image edge
information. Based on the TV and P-Laplace models, a hybrid image restoration algorithm is
proposed, in which the control parameter £ can adjust the importance degree of the two diffusion
Experimental results

methods according to the image areas, and realize hybrid image restoration.

show that the proposed algorithm can obtain better restoration results.

Key words: image restoration; total variation (TV) model; P-Laplace model



