(1 Kl

LASER TECHNOLOGY

St e 5 R AT 2 045 ER B
BT

Infrared image enhancement by fusion of lineartransformation and local equalization

FIHASL:
B LML e 5 Ry TR A Fil 5 PO LA BI SR (). SOEHOR, 2024, 48(5): 705-710.
WEI Yanping. Infrared image enhancement by fusion of lineartransformation and local equalization[]J]. Chinese Journal of Liquid

Crystals and Displays, 2024, 48(5): 705-710.

TRV BRI ) HoAth 3L

1. £LAMENGR 2 R G RIN ] Se e 2 B Al

SFAARSC: ] Zh 48, Aok, 220, &5, L00MNEMR 22 R G T AR S 56 SO0, oA, 2023, 47(3): 360-365.
2. 2T DDR GANFAIL BT it G B v 502

SUHASC: TR, RV, #6355 3L TDDR GANAY{R I GG a3 ). BOEH AR, 2023, 47(3): 322-328.

3. T RUAIRAT LS LT A1/ H BRI 335

SIUASSC: KRB HE, SR, 15, 5. FET 0RO LU EE 251 I B AR R INSE 2510 OEHR, 2021, 45(6): 794-798.
4. BT 5| IR BRI L LA S Bk

SIFARSC: S00E, 5K 5 4. FET5 | IR A Bk A 20 /S A Bk 0. O R, 2018, 42(6): 854-858.

5. NSSTHA 2 55 2T/ 5 1] WG R G R &

SUHARSC: 5552, WMyh, XK B NSSTHRIZ 8 1) 21 405 ] DGR Rl A 1], oG, 2016, 40(6): 892-896.


http://www.jgjs.net.cn/
http://www.jgjs.net.cn/
http://www.jgjs.net.cn/
https://doi.org/10.7510/jgjs.issn.1001-3806.2023.03.012
https://doi.org/10.7510/jgjs.issn.1001-3806.2023.03.006
https://doi.org/10.7510/jgjs.issn.1001-3806.2021.06.020
https://doi.org/10.7510/jgjs.issn.1001-3806.2018.06.024
https://doi.org/10.7510/jgjs.issn.1001-3806.2016.06.024

LASER TECHNOLOGY

FA8E BS5 W
2024 4E 9

Vol. 48 ,No. 5

September,2024

NXEHS: 1001-3806(2024)05-0705-06

KUTHRERBHEMAHLIERILE
T

(BB Lk 5 85 AR AE~be, 14 & 330108, i)

FEE: BT UCEEA NGRSO SR T LB RS, £ G A (58 48 T Rl B 4 AR 40 R Ry 5 2 A A 41
ARG ISR T o R UG PG R A0, SRR AEHEAT B 38 B 43 B AR 4, 3 R 38 ) B (81 359 i 1S ok 4G5 43
BT Tk ER A B o X U AR | B MR 0 B A AR AN 5 LAy - hir 0 & 3 Fn s i & =3 1 Oy XL 4
X R G RAN B AT 0 M K oy i M MR SALE B AT 2 RE L MG, A5 RUR IR R BR . 45 R 3RH,
AR T3 D71, AR SO H 19 7 vk 4 o P A5 1) A SR B Y AR A S0 T S4B B R AR S R A EL B ik
9.03% 23.87% F19.97% V) I, %WF5E A A 55045 =5 21 A1 AR 3 1) M g o

KB G X L AR R R B AR A SR AR L R s 2 ROE &G

hE 4SS, TP391 XHERIRERG: A doi:10. 7510/jgjs. issn. 1001-3806. 2024. 05. 014

Infrared image enhancement by fusion of linear
transformation and local equalization

WEI Yanping
(School of Information and Artificial Intelligence, Nanchang Institute of Science and Technology, Nanchang 330108, China)

Abstract: Aiming at improving the effect of infrared image, increasing its contrast and clarity and enriching its edge and
detail information, an infrared image enhancement method by fusion of linear transformation and local equalization was proposed.
According to the intensity distribution of image, adaptive piecewise linear transformation on the intensity of pixel was performed,
and local histogram equalization on the image was carried out. Then, the contrast weight, saliency weight and brightness weight of
the two enhanced images were calculated, respectively. Finally, multi-scale Laplace pyramid decomposition and Gaussian
pyramid decomposition were performed on the enhanced images and the corresponding weights, respectively, and multi-scale
linear fusion with the decomposed images and the corresponding weights were performed to obtain the final enhanced image.
According to the experimental results, it is confirmed that the effectiveness of proposed method compared to existing methods, the
enhanced images go with better visual effect, and the information entropy, average gradient and coefficient of variation are higher
than existing methods by more than 9. 03% , 23. 87% and 9. 97% , respectively. This study could improve infrared image
enhancement performance more effectively.

Key words: image processing; contrast; coefficient of variation; pixel transformation; local histogram equalization; multi-

scale pyramid fusion
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Table 1  Entropy of enhanced images
'  reference reference  reference  reference our
fmageonem sy (7] (117 [14]  method
I 549 570 695 672  6.50  7.64
2 581 597 68 675 658  7.65
3559 5.8 693 6.8 6.6  7.43
4 535 576 695 673  6.54  7.40
5 531 573 6.8 675 639 7.5
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Table 2 Average gradient of enhanced image

) o reference  reference  reference  reference our
image  origin
[5] [7] [11] [14] method
1 5.29 12.0 23.7 16.7 13.0 29.7
2 5.39 8.73 17.6 13.8 12.3 22.4
3 4.92 10.0 19.9 14.9 11.7 24.4
4 5.09 11.8 23.0 16.4 11.8 27.8
5 5.52 10.2 26.8 19.9 14.1 33.2
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Table 3  Coefficient of variation of enhanced images

) o reference  reference  reference  reference our
image  origin
(5] [7] [11] [14]  method
1 24.8 37.9 55.3 51.5 25.6 60.4
2 22.7 31.9 53.7 52.4 26.0 59.9
3 16.2 37.9 56.5 56.4 24.6 60.4
4 16.3 30.8 57.1 55.0 24.3 62.8
5 11.6 22.5 53.2 52.1 16.9 59.8
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