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Low-level-light image enhancement method based on Retinex
theory by improving dual components

CHEN Huateng', LIU Lei', QIAN Yunsheng', DENG Weitao', SHI Feng’
(1. School of Electronic Engineering and Optoelectronic Technology, Nanjing University of Science and Technology,
Nanjing 210094, China; 2. Key Laboratory of Low-Light-Level Night Vision Technology, Xi'an 710065, China)

Abstract: In recent years, low-level-light image enhancement technology has attracted much attention, but
there are still some problems. For example, sometimes dark areas are not completely improved, and sometimes
bright areas near the light source are overexposed. In response to the above issues, an image enhancement
method based on Retinex model with dual enhancement of illumination and reflection components was
proposed. Firstly, the original image was transformed from RGB space to HSV space, and the V-component
was extracted for subsequent processing. Then, the V-component was filtered to obtain the illumination
component of the image, and the reflection component of the image was obtained by decomposition according
to Retinex theory. Next, the global adaptive brightness enhancement was applied to the illumination
component, and the multi-scale detail enhancement was applied to the reflection component. Then, the
enhanced illumination component and reflection component were reconstructed according to Retinex model to
obtain the V-component reconstruction image, which was processed by nonlinear transformation and local
contrast enhancement. Finally, it was converted back to RGB space to obtain the final enhanced image. The
experimental results show that the evaluation values of peak signal-to-noise ratio (PSNR) and structural
similarity index measure (SSIM) of this method are 17.741 and 0.765, respectively, which have better image

quality and better enhancement effect than other methods.
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Fig. | Example of Retinex model method based on two component enhancement
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Table 3 Quantitative comparison of LOL dataset in PSNR and SSIM

EiEtan HE CALHE SSR MSRCR Dong LIME CRM AT
PSNR 12.301 14.246 15.641 15.725 16317 16.599 16.574 17.741
SSIM 0.448 0.594 0.662 0.682 0.697 0.664 0.659 0.765
x4 FEFOLEGIEE T X EBHE L
Table 4 Comparison of calculation time for different low-level-light image enhancement methods s
Bzt HE CALHE SSR MSRCR Dong LIME CRM ARSIy
PNSR 1.21 2.78 1.48 2.07 1.56 473 3.41 2.56
) . . — N — . Y
4 ZHig Bk, SR X MR 4 AT 4 R 1 I VR I 0 5

Retinex # A £ #31E W& —Fh oA 2009 OGS
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e EG $855 , A SCHE T Retinex #5141 H T — Fh i
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B Y Retinex H A 43 45 21| R8RS 4312t FH IS4

R e AT T AN o RS R A B S A IR R
A3t A1 S 43 38 i Retinex 455 70 &4, I X6} 5144
P 2E A7 3 P A8 A Ak BRI JRy 3 % b R 4 0, fR ¢
P32 1G58 R . 3 K aE i RO G 3 5 52 35 IR
WI 7207 B A S0, 5 A RO BUR 3 5 0y
AH H BT — 2 O B, ELX S PR R4S 2 Y
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