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Pre-equalization Algorithm for Noise Image Based on
Multidimensional Space and Step Constraint

ZHANG Hui, WANG Liuyang
(College of Computer Engineering, Huaiyin Institute of Technology, Huai'an 223003, China)

Abstract; In order to solve the problem that the multi scale image noise smoothing easily lead to the loss of image
edge details and important problem, a multidimensional space based on a step constrained noise image pre
equalization algorithm is proposed. Analysis of the algorithm for noise image multiscale geometric space, will
introduce multiscale transform domain denoising of nonlinear diffusion equations, and the multi-scale space noise
suppression using pre equilibrium constrained nonlinear criterion, the denoising problem is transformed into
constrained optimization solution of objective function, to maximize the noise interference on the edges, in the
effective denoising and retain more edge information and details of images. The experimental results show that, in
both the subjective visual effect and peak signal to noise ratio has proved the validity of the algorithm.

Key words: image denoising; multi-scale; equalization; diffusion model; nonlinear constrained

, “ ”:3]‘ [4]

[1-2] “ 9

: 2015—01—23; : 2015—03—16
( ) — (BY2015051-07)



173

11
, , APDE ; ,
(5] ;
b b 3
HPDE ; [6] 3.1
7 Lgi. b
, CPDE ’
s PPDE
’ 097,
Ji‘””’y’” — div|g(|VI|) VI
It 4
2 I(la_}HO) = Io(Iay)
’ I(f»yvt) ,diV
: 1+ |VI|*/K?
) ’ . K ) g( ‘ VI‘ ) )
e | VI | . 0, |VI|
f(x.y) s oy y) s 1.
s a0, (253D g(x, ,
y) 2 v
G (203) = ‘i‘sa(x;”’ 2y ’
’ b.r /]y ] ,
W»/‘((l ’])‘1»7by) — J7 J7 f(f?y)slimh_x,/yy (f’
ydady (2) '
P 3.2
Flauy) = L J J J W@, b)) s o (s
(/‘/, 0J—0J—w oy
v db, b, 94 3) ’

3
a



174 2015
, (5) ,
[10j. ,
mln{TV(u)+A Hu_;HzLZ(Q)} (6) ’ ’
) A S TVCe) ’
u e LZ(Q) s
TV(w :J | Vu | dx 7
Q
’ Q C RZ ’ 4
min{| Ve[ de 2 Jlu—ul? i) (8)
u Q ’ b
, ( )
, ; (PSNR) =20 dB. APDE
S.(x) = sign(x) » max(x — o> vV2/6,,0) (9 JHPDE .CPDE PP-
,sign( * ) 5 O, x DE 1
, 20
argmin iTV(u) ) (10) ’ ’
ue Q
s Q ’
PSNR
3 3 (Peak Signal to Noise Ratio, PSNR) R
dB, 1
PSNR , )
1 PSNR
(D , APDE HPDE CPDE PPDE
’ 5 32.56 33. 26 33.52 34. 47
5 10 29.14 30. 14 30. 34 31.56
(2) ,
15 27.32 28.13 28. 34 29.48
' 20 25. 86 26. 85 27.13 28.19
(3) )
5

4 ,



11

175

(1]

(2]

Perona P. ,Malik J. . Scale-space and edge detection u-
sing anisotropic diffusion[J]. IEEE Transactions on
Pattern Analysis and Machine Intelligence, 1990, 12
(7):629-639.

1 0l

(3]

(4]

L6]

7]

(8]

[9]

[10]

[J1. , 2005, 30(5):
204-209.

De-An Huang, Li-Wei Kang, Wang, Y-C F, et al.
Self-learning based image decomposition with applica-
tions to single image denoising[ J]. IEEE Transactions
on Multimedia 2014, 16(1); 83-93.

Wangmeng Zuo, Lei Zhang, Chunwei Song, et al.
Gradient histogram estimation and preservation for
texture enhanced image denoising[ J]. IEEE Transac-
2014, 23 (6). 2459

tions on Image Processing,

— 2472.

[l ,2007, 44
(8):1390-1398.
Zhang L, Li X, Zhang D. Image denoising and zoo-
ming under the linear minimum mean square-error esti-
mation framework[ J]. IET Image Processing, 2012, 6
(3): 273-283.
Peihua Qiu, Mukherjee P S. Edge structure preserving
3D image denoising by local surface approximation[]J].
IEEE Transactions on Pattern Analysis and Machine
Intelligence,2012,34(8): 1457-1468.
Nercessian S C, Panetta K A, Agaian S S. Nonrlinear
direct multi-scale image enhancement based on the lu-
minance and contrast masking characteristics of the hu-
man visual system[]J]. IEEE Transactions on Image
Processing, 2013, 22 ( 9). 3549-3561.

[J1. » 2011,20(06) :302-308.

De Nigris D, Collins D L, Arbel T. Multi-modal im-
age registration based on gradient orientations of mini-
mal uncertainty [ J]. IEEE Transactions on Medical
Imaging, 2012, 31(12) . 2343-2354.

1970->, s

E-mail: 1837856321@qq. com.



