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ABSTRACT: The work aims to propose the Retinex low light image enhancement algorithm based on multi-scale adap-
tive NSST, regarding the problem that the traditional frequency domain method cannot properly keep the high-frequency
details of the image due to the insufficient scale in low light image enhancement. Firstly, after the low light image was
transformed into HSI color space, I channel was processed separately to achieve the fidelity effect of image color infor-
mation. Then, the reflection component of I channel was obtained by Retinex algorithm, so as to remove the influence of
illuminance component on image brightness. After gamma adjustment of the reflection component, based on L. (aver-
age brightness), Pa (average contrast) and /. (information entropy), the best high frequency component was obtained by
the adaptive NSST decomposition. In subjective observation and objective non reference image quality evaluation, the
enhancement effect and evaluation score of the proposed algorithm were better than other algorithms. After the opti-
mization of adaptive parameters, the contrast of low light image is improved, and the visibility and image quality are
improved.

KEY WORDS: low light image enhancement; Retinex; adaptive NSST

KA

: 2019-10-16
LETHRBRPMNGEEHERERIANECH RS AR AL TR T XA E (ZBKT201809); L& THELE
ﬁui/@cﬂv‘éfi AR N AR X (18CGB09)
B (1971—), %, LB IXRFHZL, TE2MRAFTOAXRFARLEA RS EB BN SEREF ],



-212 - 2020 2
| Retinex NSST
NSST
NSST
1
HE [
(2] (31 1.1 HSI
HSI
I Intensit
[4] Y
. H Hue
Retinex S Saturation
HSI
Retinex HSI
[5] [17]
1.2 Retinex
[6] Retinex [18]
7] [(x,y) = R(x,y) L 1
(x,¥)=R(x,y)- L(x,y) (1)
I(x.y) R(x,y)
L(x,y) I(x,y)
(8]
Retinex 191 Single Scale Retinex, SSR
[9]
L(x,y)=1(x,y)*F(x,y) (2)
F
WD (x,») o
ridgelet (10] F(x,y) = 1 exp (T +y7) 3)
11 12 2no? 252
contourlet U curvelet (2]
2 3 1
contourlet log(R(x,y)) =log((x,y))—log({(x,y) * F(x,y)) (4)
[13] shearlet SSR o
Gibbs [14] Retinex (200 MSR Multi scale Retinex, MSR
Non-subsampled Shearlet Transform 3 o
Gibbs MSR
[15] NSST :
N
R = log(/ —log(/ F
[16]  NSST . Z}W{ og(I(x,y)) —log(I(x, ») * F(x,y))} (5)
N W,
1
HSI o




-213 -

41 3 NSST Retinex
1.3 NSST Y o’ 2 B
NSST Shearlet
21 NSST 2 BRISQUE
NSST ) Mean Subtracted Contrast Normalized MSCN
NSP SF MSEN | o
Asymmetric Generalized Gaussian Distribution
1 AGGD
SVM
P — MSCN 7
B o EmT . )
s 1G,j)= J 2 2wy )= G ) (7)
SF = k=-K I=-L
. O A 5% | wnrae AGGD 8
e[ 1 IR T4 v H
K=2 ) [§] A x<0
o | 1)
Fig.1 Decomposition process of NSST f(x,U,O.IZ’O.f) _ A, . (8)
1.4 g 1 e’(FJ _
x=0
1
2
MSE PSNR 2
2
MSR
NSST NSST
BIQI?22 BRISQUE™3!
1 BIQI
NSST
GGD
SVM SVR
[24]
foxe 0, y) = R,G,B 3
V4
0 3
1 [t e
e
B e |y (6)
© 2 o 2
2J't’ e 'dr J't’ e'ds
0 0



-214 - 2020 2
3
1 3
LI>
La == La (l) i= 09192 (9) I NSST
A RGB
L{(i) R,G,B
127.5 £
2
2
IE 4
P =— > P(3) i=0,1,2 (10)
BNE NASA
P(i)
3 JEDIS)  LIMEM [7] AAQR® 4
1 [&
I =— Y I*3) i=0,1,2 (11)
\/g ; Windows10 Matlab
1(i) 2016b Intel i7 2.5 GHz
8 GB
4.1
3 3
3 E 3 3
E=04L, +04P —021, (12) E
[24]
AR B
0,75 [T
RGB to HSI
H S
ZR
A= 75 e
e A A i
PR LB KRN {& B MLE T

NSST

3

BRI

>
-

Y

Y

A
(CISNISEERHE]

HSI

RGB

HSIto RGB

2

Fig.2 Flowchart of the proposed algorithm
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