846 & 2 S D2 M- N 1 M = A < Vol. 46 No. 8
2019 4 8 H COMPUTER SCIENCE Aug. 2019

Retinex B i& MW &z 8t 9 = & 11 F0 X £ B 1% 4 188 & 5 A B 1Y
1K B8 = B R 1 0E

BEIDIR  REE TR X &
(ARHE A% IHEEGAREFEGAGERLRE X 210003)

B OE EARMRXEINNAGLS TEZRBITEAa,. SR ERK, ORKEINGHT RLBBR LT st T EEEF X
AFRMRA RS ERBN T R AR X EELERTEREIENROAE, ATHATREZXGXHSE

Bid EIGRA MM, 3B T — A T Retinex BE B LM 5 Z4E it foxf S AR A R E B A oy KR E BRI R A

LB AESAFEY AH S EET AT A M BB AR E (LIPS ER ¢ sr b B3 ®R, B4, 0 8 E 8 XL ER

BREFEGAOSMEXBRRFTEH LGB E, KRG RERDTEZUND) HAEFE —A AE B HF kAt

B RBRAS> BRI A AT EBROR AL T, I FTETURARKG LS EERRGT ENZR, RSB 47%5'#1’4{

%éﬂik%é’]LIP%?]‘%VFWER%)ZM@%@%é’?ﬁ'tb AP LIPS AR R b A S BRG RRSH &

(CDP) ke # &, SR AW, b AT 8R k£ ZIF N AR ZEIFEN 7 @ AL T e ok,

KA AH e BT HKBRLEEFE LIPS . %A TR £ 4715 £F KK

FEESES TP391.41 XHERFRIRAE A DOI 10. 11896/j. issn. 1002-137X. 2019. 08. 054

Low Light Images Enhancement Based on Retinex Adaptive Reflectance

Estimation and LIPS Post-processing

PAN Wei-qiong TU Juan-juan GAN Zong-liang LIU Feng
(Jiangsu Province Key Lab on Image Processing and Image Communication, Nanjing University of

Posts and Telecommunications, Nanjing 210003, China)

Abstract Due to the influence of strong light,the images acquired at night have high contrast, the same situation also
appears in backlit images collected in the daytime. Contrast enhancement method is usually applied to the images for ob-
taining images with favorable contrast. Whereas, over-enhancement commonly occurs in bright regions. Accordingly,in
order to solve the problem of over-enhancement for high contrast images,a Retinex based low light image enhancement
algorithm through adaptive reflection component estimation and logarithmic image processing subtraction post-proces-
sing was proposed. The algorithm mainly includes into two parts: reflection component estimation and logarithmic
image processing subtraction (LIPS) enhancement. First,adaptive parameter bilateral filters are used to get more accu-
rate illumination layer data,instead of Gaussian filter. Moreover, the weighting estimation method is used to calculate
the adaptive parameter to adjust the removal of the illumination and obtain the reflectance by just-noticeable-distortion
(JND)factor. In this way, it can effectively prevent the over-enhancement in high-brightness regions. Then, the LIPS
method based on maximum standard deviation of the histogram is applied to enhance reflectance component part, where
the interval of the parameter is according to the cumulative distribution function (CDF). Experimental results demon-
strate that the proposed method outperforms other competitive methods in terms of subjective and objective assess-
ment.

Keywords  Reflectance estimation, Logarithmic image processing subtraction, Just-noticeable-distortion, Maximum

standard deviation
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Fig. 1 Framework of the algorithm
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Fig. 2 High contrast low light image and its histogram
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Fig. 5 Original sky image and enhancedsky images by proposed
algorithm, MSR and RPCE algorithms
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Table 1 NIQE value of the 4 images in 4. 1 section
H % MSRL" RPCEL Ours
Sky 3.7755 3.0844 3.2077
Mountain 2.3467 2.0382 1.9599
Sea 3.8469 3.0067 2.8450
Street 3.8667 4.3419 4.1204

2 A5 IREMRAF I ERE LER

Table 2 Average performance comparison of 45 images

% NIQE
MSR7 3.3598
RPCE!M 3.2183
Ours 3.2006
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