436 10 EANP/NE SR S \Vol.43  No.10
20214F10 H Infrared Technology Oct.

2021

i Retinex 5Z Egrt & B A TRBE E{GiEE

BibAt 12, A, ZERY, FERY, BLE
(LB TR HUCERES B, Wb B 4130068: 2. BLAUHIE b TREWIALA B asksh s, Wik sl 430068)

WE: Y THEARBEAGAAGERIBETEHGRENE. SHELTHE A, KRXREK#*
Retinex 5 % Bl 4 gk = F TIRBERGNRE., T4 BFAEREERE HSY € ¥ =, #EE
HEMEVEBE ) EHTRERY, REEHIIRGB 6 ¥ =E, ¥EEN I M, & —H#ATH
T E A, PR 2 0 HAT E SR E R, WK A HE ;s X & 3 ¥ AT IR 2 Y Retinex
FEAE, RAGHEKE. NAREFENETEZERY, SHEGRAS> 2, RaMERAE. ¥4
BEW3nEG#IHSY e 5 H, XAV LEHRTLEGRES, H. SHrERAE 2 HEGS £
i, mE¥mb/EmE G E HSV # 5 RGB & ¥ =9, M ABEHNEG. ZRERRHE, AR
MWL ERBRERBERAGHNEN, RTHFEGES, AEFRFNRLYE, HAFHE,
KR REEE; EEETE; Retinex; WEE; HE s EmbA; HSV BEREH

FESHES: TP391.41 XRAARIRED: A X E4S: 1001-8891(2021)10-0987-07

Improved Retinex and Multi-Image Fusion Algorithm
for Low Illumination Image Enhancement
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Abstract: To solve the problems of poor image quality and low contrast in low-illumination image
enhancement, this study proposes an improved Retinex and multi-image fusion algorithm for low
-illumination image enhancement. First, the image to be processed is converted to the HSV color space,
and the brightness of the V-channel component is adjusted by setting a threshold. Then, it is converted to
the RGB color space, and three copies are made. Histogram equalization and median filtering are
performed for the first part; the second part is processed by automatic brightness adjustment and bilatera
filtering; the third part is processed by an improved Retinex algorithm, which uses Gaussian filtering and
bilateral filtering as its surround function to estimate the illumination component of the image, and outputs
the reflection image. The three processed images are transferred to the HSV color space, and the V
component is fused. The H and S components follow the values of the second image component. Finally,
the fused image is converted from the HSV to RGB color space, and the processed image is output. The
experimental results show that the proposed algorithm not only enhances the low-illumination image but
also suppresses the image noise. Furthermore, it exhibits good edge preservation and obvious details.

Key words: low illumination, image enhancement, Retinex, bilateral filtering, image component fusion,
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Fig.5 Comparison experimental diagram of low light image enhancement results
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Table 1 Label 1 image enhancement quality evaluation

Label 1 Label diagram SSR MSR Gamma Fu’s algorithm  Ours
PSNR 1451 4.43 4.89 17.32 18.20 19.45
SSIM 0.58 0.35 0.40 0.82 0.87 0.92
IE 7.15 5.54 6.46 5.43 7.12 6.90
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