44 4 Vol.44 No.4
2018 8 Journal of Lanzhou University of Technology Aug.2018

: 1673-5196(2018)04-0090-06

( . 730050)

. TP393 : A

Enhancement algorithm of dust image based on

multi- perceptual feature calculation

LI Ce, LIU Hao, CHEN Xiao-lei, PAN Zheng-rong

(College of Electrical and Information Engineering, Lanzhou Univ. of Tech., Lanzhou 730050, China)

Abstract: The day-by-day increased dust weather has seriously affected the quality of acquired images.
Compared with images obtained in sunny day. the dust images have some obvious problems such as low-
quality in brightness and contrast, hue yellowing and so on. In order to solve these problems which cannot
be solved completely by the image enhancement algorithms available. Aimed at fore going problems, an
image enhancement algorithm is presented based on the multi-perceptual feature calculation. Firstly, the
gamma correction is used to solve the lower brightness problem caused by solid particles in dust, then the
automatic white balance method is employed to correct image hue, and finally, utilizing the proposed defog
algorithm, the image contrast is enhance. The experimental result shows that by using the proposed algo-
rithm with multiple features, the dust image will be enhanced to some extent, keeping more image details,
resolving the contrast and hue correction problems and improving the image contrast to a great extent.

This algorithm will have obvious effect for image enhancement.

Key words: dust image; image enhancement; visual perceptual feature

(1]

b

POSHE (partially overlapped sub-block histogram

: 2016-12-30 . .
equalization) ,
(61365003) ,
(1506RJTA031) ’

1974-), s , . )



[2]

.Bertalmi “*!

Retinex s

[4]

> > () F<EMG (b) ZFERER

[5]

b

CLAHE (contrast limited adap-

tive histogram equalization) Lol
’ © W (@) P EFHB R IR
1 (9]
’ Fig.1 Comparison of processing results of fog and dust
images with dark channel prior algorithm
1
2
[7]
I(x)=D+A
D=L)t(x) (D ,
A=A.0—t(x)) )
() ;D s L (2) CLAHE
st () s\ ;AL
2
., I(x) 2.1
»D s L (x) , )
A , .
L(x)
L10]
tsl YCbCr ,
. 1 Y
. 0] 20X 20.

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



¢« 02

44

L
(16 [091]9

(@ WANEHR

(c) MmIHEIE

(o) SEHEHETE

Fig.3

J=_

@]

oo}

!

R  hER

Fig.2 Block diagram of algorithm presented in this article

L'=L +qL(1—1L) (2
L .
. 3¢
0.015
by
e 0.010
E{
55 0.005
0 100 200 300
SEEE
(b) HNEBREIEE
0.15
¥
g o010
E\{
57 0.05
100 200 300
S
(d) bk E )R E e FE
0.04
3 0.03
;‘é 0.02
H 0.01
0 100 200 300

SR
(O FEERBIEERSEEE

3

Image brightness enhancement process

L”:{ ) (3
L',
L" ;f=0.015
3 , y
2.2
[5]
].) Cb Cr Mb\
M., D, D.:
D, =>1(Cy(x.y) —M)/N
4
D, = >(C.(z,y) —M,)/N
Zay
(x,y) s N
2) ,
10%

| Cy (xsy) — (M, + D,sign(M,)) | < 1.5D,
|C.(xsy)— (1.5M, + D,sign(M,)) | < 1.5D,

5
3
o Yo
R
Yo
G,= G. (6)
5 Yo
B,



.« 93 .

4
:Ymax Y ;Rm\Gm\Bm
RGB I
t(x)=1—w min (mm (%})) 9
4) yea \ ¢ A
R'=RXR, () x 3y 0(x)
G'=GXG, (7 sw see{1,2,3}), RGB
B'=BXB,
:R.G.B
A 0.1% H
RGB 3
RGB , ’
RGB s
(@) WAE®H QR AEE ’
0.0151 _ ¢ . 0.03 Y ’
-G -G
% 0010[B A! ®oof || — B :
%_3 !"\ Ii § 2.4 CLAHE
k=) 0.005 i | 9 0.01 9]
i
! i ) : [6]
0 100 200 300 0 100 200 300 ’ Sa CLAHE
RGB1E RGB{g ,
(©) FNEUERGB4; 1 &l (d) (iR SRGB A 1 &
4
Fig.4 Hue enhancement process
2.3
£o] (a) FNEG (b) 4iRE%
0.05 0.05
0.04 0.04
g 0.03 g 0.03
’ § 0.02 2 0.02
0.01 0.01
’ 0 100 200 300 0 100 200 300
, IR MR PE(
() WNEHEKEEE I (d) ZREGRKEETE
| 5 CLAHE
I—A Fig.5 Process of defogging with CLAHE algorithm
= — 8)
I max(z(x).t,) ( CLAHE e
1 3 J ;A 3lo
st (x)

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



e 94 . 44
. 5
5 , 5b ,Retinex 3]
s , 4
. y [4] ,
, 5d
6 , 20
3
10 0
, Retinex 1,
[3] . [4] 20 1 ,
1

(Intel (R) Core (TM) i5-4590CPU @ 3. 30 GHz,
8.00 GB RAM)
3.1

Retinex L3l el

MAEMR  RetinexBikF JIERFMEY AOCHEM
6

Fig.6 Comparison of subjective result of dust image

enhancement algorithm

Tab.1 Comparison of subjective result of dust image

enhancement algorithm

Retinex (3] 4]
1 4.62 5.25 7.62
2 4.96 5.25 7.61
3 4.18 5.68 8.37
4 5.34 6.81 9.21
5 4.17 5.46 7.53
6 4.39 5.98 8.84
7 4.65 5.56 9.81
8 5.37 4.68 7.62
3.2
2~4,
b
2
Tab.2 Comparison of local information entropy between

algorithm presented in this article and other ones

Retinex
[3] [4]
1 2.672 5 3.045 5 3.3250 4.0439
2 1.835 7 2.946 4 2.807 2 3.453 3
3 2.797 8 2.845 5 3.461 3 4.096 5
4 3.616 2 3.816 8 3.7825 4.174 3
5 2.810 7 2.878 0 3.2255 3.968 4
6 3.108 0 3.260 5 3.806 2 4.128 5
7 2.836 8 3.170 1 3.2275 3.7853
8 2.316 6 3.162 1 3.0139 3.8290
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