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Infrared image enhancement algorithm based
on improved Laplacian pyramid

HAN Long,ZHAO Ya-ting,ZUO Chao,HE Hui-huang
(School of Electrical & Control Engineering, Heilongjiang University of Science & Technology , Harbin 150022, China)

Abstract: In this paper, an infrared image enhancement algorithm based on an improved Laplacian pyramid is pro-
posed to address the common issue of detail and edge texture loss during infrared image enhancement. Firstly,in con-
structing the Laplacian pyramid,Canny edge detection is incorporated into the existing difference operation to extract
the base and detail layers of the image. Secondly, the y-CLAHE algorithm is applied to improve contrast and bright-
ness in the base layer, and the Laplacian operator is then used to further enhance edge textures in the detail
layer. Lastly, the enhanced infrared image is reconstructed by combining the detail layer with the base lay-
er. Experimental results demonstrate that compared to traditional methods such as Clahe algorithm , Gamma correction,
and others, the proposed algorithm achieves a maximum increase of 5. 34 in PSNR 0. 6 in SSIM, and 2. 07 in entropy,
which validates the algorithm’s effectiveness in enhancing contrast, highlighting edge information, and preserving struc-
tural characteristics during infrared image enhancement.
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Fig. 2 Infrared image enhancement algorithm in this paper
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Fig. 5 Comparison of detail layer before and after enhancement
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Fig. 6 Comparison of image with different 5

3 KIGISIER ST

ASCAd F AR FE 2 15 — 12500H, N 77 16 G, [H 4
WL 512 G FCE M ICA G L. Python 3.9 fF Ry 5L
V-, R HL AR LLAMENR A T S B ek, BE
KUETEHEH T 2023 4F 3 AR A T 52728 f i
FOTRIC 628C125 RIZT HMAAG A A TS5

X} Clahe 3551 Gamma A5 13507 K &
1807 20t R B AR AR ER 43 15 Gamma £% 1F 3 5 55
WA E R HE B AR R AR 4 A 41 S ]
QISR TE DA B AR S AT 3T He S2 5, 4458 )
BN LA 7.8 .9 iR o
3.1 EWIFMN

PEA 5 Am 25BN FE AN 0 TR T R
TP S 2o W5 1 3 0 75 D R 37 e A [
Q) 5 AR, X RPN 7 2 T R BLE
SRVEA G 1 3 O B2 %o b L T 0 o i M S5 4 i
PR



1630 ot 5 2 s

054 %

TEE 7.8.9 Hi(b) 2l ] Clahe 53325455 , 42
o T EUGSEEE H MG BRI A 153 20358 5 (o)
BIEZ Gamma £ 1F J5 1 BEIZ, % bE BE 42 & A W
B, %5 B (d) BE ISR (7 ] 5 e 17
Bes, ORI AL e, R IR (e) B
FSCHR[8 ] BT 3, W B 48 = 1 KR 5=
FEFIXTCRE , Hi A5 B MR 8 (B AFAE Jry i o 3 i
BROGINGR 5 (f) B2 A A SCOR ik R A7 1 s i B4R
e MR [R5k TR S RNZE, 5 B
A LG ARG R BT RGeS 400 5 R 2 8L
BRI

4

()5 A5 (b)Clahe(c)

(d)‘mk () 3CHR[8]

q
L

OAEE
BT 355 R IR 0 5 X e

Fig. 7 Scenario 1 contrast image before and after image enhancement
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Fig. 8 Scenario 2 contrast image before and after image enhancement
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Fig. 9 Scenario 3 contrast image before and after image enhancement
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Tab. 1 Scenario 1 peak signal-to-noise

ratio of different algorithm

PSNR SSIM Entropy
Clahe 93.25 0.33 7.19
Gamma 91. 54 0.82 7.26
SCHk[7 ] 90. 48 0.42 7.29
XHik[8] 92. 06 0.87 7.69
ARICE 95. 82 0.93 7.83
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Tab. 2 Scenario 2 peak signal-to-noise

ratio of different algorithms

ik PSNR SSIM Entropy
Clahe 92.22 0.73 7.63
Gamma 90. 43 0.52 7.31
SCiik[7] 90. 51 0.49 6.47
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S 94. 46 0.90 8. 14
®3 FERZFEATEEEEENEINIFNEART

Tab. 3 Scenario 3 peak signal-to-noise

ratio of different algorithms

Wk PSNR SSIM Entropy
Clahe 93.97 0.79 7.67
Gamma 89. 85 0. 54 6.83
SCHR[7] 90. 43 0.47 6. 66
k(8] 92.33 0.76 7.61
P 7 94.92 0.84 8.73
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