2025 4F 45 39 4 45 34 W H R F R Vol.39 No.3 2025

CREE 171 3D JOURNAL OF TEST AND MEASUREMENT TECHNOLOGY (Sum No. 171)
EHE . 1671-7449(2025)03-0322-08 J. Test Measur. Technol., 2025, 39(3): 322-329.

ETZREmEIRLRERIL=E

IR, AT, HERS

(L e Bepabe, (v KI5 0300515 2. INPE oL FARME =B (FR1™ k2Bt , g I 041099)
OE: ORI SE EEAR L X R B e L KA AR M 7R A ], B T — R T 2 R RS Y
ROGBRIFMGR I SR 7 e o TG, SRR g R0 otk B v X PR R AT S BE T 0 5 SR, 5 A 18115 RGB
B A 4 28 HSV B S ], X058 B2 438 53 3l (8 FH et g o Lo B2 PR ) 19 3 17 77 PRI A . 5 1 S0 gl A
BUAL V- W B P UEAT AL BE , A58 3 SEBE A5 RS, AL BRI Y 358 BE S0k 5 AR AN (BB 22 ROBE R
Jr#E 2 RGB B3 0], JRAFRAHRIEER . SUaa /R, Frie Bk ieir e br LRI IuBer: , HATEL
GFEE B . A ARIEHR BT PPAS A SO RERE . I RIETEAR T RRE L |« A9 1otk R P 25 B 7 T AT 258
R, RENS S Ax i A RS, A BRI G AL o A L
KB KRNER, USRS BULT RN XFHe B R A& N ey ik
FESES: TNILL. 73 SCHRARIRED: A doi: 10. 62756/ csjs. 1671-7449. 2025040
SRR R, WILIN, MIER . SETZREMA M IOLIREIGHEET]. MIREARSHR, 2025, 39(3): 322-329.
GUO Yiting, HU Hongping, YANG Zhengmin. Low light image enhancement based on multi-scale fusion[J].
Journal of Test and Measurement Technology, 2025, 39(3): 322-329.

Low Light Image Enhancement Based on Multi-Scale Fusion
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Abstract: To address the issues of low brightness, low contrast, color distortion, and noise in low-light
images, a multi-scale fusion-based low-light image enhancement method is proposed. Firstly, a fast and
efficient algorithm is employed to enhance the image brightness. Subsequently, the enhanced RGB image
is transformed into the image in HSV color space, the luminance components are processed by the
improved contrast limited adaptive histogram equalization (CLAHE) , guided filtering, and sharp-
smoothing filtering, respectively, and three luminance components are obtained. Finally, the three pro-
cessed luminance components and corresponding weights are fused by multi-scale fusion, and the obtained
HSV image is transformed into the image in RGB color space, and the ultimate enhanced image is
attained. The experimental results show that the proposed algorithm is superior in the evaluation index
and has better information entropy, natural image quality, and average gradient values. The algorithm
improves image brightness, enhances details, eliminates noise significantly, processes images more com-
prehensively, and improves the visual quality and clarity of images significantly.
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Fig.1 Flowchart of the proposed algorithm in this paper
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Fig. 3 Enhancement results of four images in LIME dataset
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Tab.1 Compared indicators of four images in LIME dataset

(=R/R IE NIQE AG
CLAHE 7.3133 3.068 1 12.790 0
MSRCR 6.680 0 2.966 7 10.899 1
%1 FEA 7.6725 2.894 0 11.628 2
SCHR[13] 7.109 8 3.003 6 7.895 1
ARSI 7.7375 2.776 3 13.824 1
CLAHE 7.4824 3.9555 13.8138
MSRCR 6.7125 46765 10.298 4
&4 2 FEA 7.448 1 4.456 7 15.269 5
SCHR[13] 7.5349 2.778 1 10.982 3
AR 7.606 2 3.190 8 15.985 6
CLAHE 7.3870 7.5716 10.694 0
MSRCR 7.2585 7.8495 11.762 1
B4 3 FEA 7.464 8 7.8589 8.941 1
SCHk[13] 7.4227 3.558 5 7.2532
EN @RS 74758 3.0750 9.740 9
CLAHE 5.605 3 4.3856 3.588 2
MSRCR 5.656 9 4.7153 2.944 1
[#14 4 FEA 4.7259 3.6830 5.380 9
SCHik[13] 6.2724 3.9411 4.8719
ARSCH 5.9417 2.754 6 6.680 2

& 2 N Fusion BU6 42 T 28 B 4 18 S 1Y
SER RS R . WLV, AU E R
6. 78 I IE KB, EALIEIZR S I IE{AIR
F3CHk (1307 6 FA SCRE X BB SO AR
PG 18 5t R A JEL S 388 i A B S P A s AR SCBR
WEAEALFRIES 5, 6 718 I NIQE {H A5 Mk, 1E7E
AFREMZR 7 F NIQE fHALAL T MSRCR Ak, X i)

5 ,
HH A SCOA AR RS 5B A AR A T BT D T A
BRI ASCE LA PEESR 6. 7.8 L AG
Hik# fem, MAaELHEGS EAGHERKT
CLAHE 83k, 3 B A SCR A 7R ST b Al
A Iy A B

% 2 Fushion #iB & H 41EE G HIEFR3TLE
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