$£60% F 16H1/2023 £ 8 B/HMAEXBFEHE

T B W iR
TR K ik 2k e v 5 B
CAEREY AE A%

D8 e 19 Pel % v £
AR B ERE

VP IR R A BRI A B, BEVE P 710061 ;
TP IR R S S5 B TR, BRUE P2 710121

WE EFXTLLAN S A IO AR A SR T A A HOBRER IR FE A AT 2 2R A I, 4 i — R T O Y DCBRUE Kk
(IRG) 551 IR P M 040 5 7] WG MR Rl G 5 o 1 Je X S AMEMR A T IRG 47 B ARSI, SR )5 X £ A0 FaT DL St [ 4 fie
FHAETS RAE B YT P22 4 (NSST) , I X B ARS8 5 w8 000 it A5 51 5 B 30, o D 04 i 640 20 A0 R AT DL e fER A0 il i 2 T
IRG ¥4 il 5 0 D) A5 580 0K 050 5 202 250, by 39 58 14 g 00 0k 2280 0 T8 Jpk e 2% 3 ¢ JZ2 A28 (DCSC M) A5 38 g 3t il 5 R 4, B
J5 22 NSST W A8 45 B @l FR . 1 EULEA R 6 Ab s 1 2 WL IEAN 5 A5 X Tl IRHRHEAT PPAL . Segm g R R, PR 55 vk
A R H AR T R R (HM‘ﬁ 20 OR B RE T 5, 7R SEULRN B WEE A L 34 B B A
KR EMRA I, EHREG ; SRR A L s TR XU A K v R SR AR A
HmESES TP391 Iﬁk*ﬂim\ﬁi& A

; 3 T K FE Shearlet 25
DOI: 10.3788/LOP222347
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Abstract Aiming at the problems of insufficient target extraction and loss of details in infrared and visible image fusion
algorithm, an infrared and visible image fusion method based on improved region growing method (IRG) and guided
filtering is proposed. First, use IRG to extract targets from infrared images, then use NSST for infrared and visible
images, and conduct guided filtering for the obtained low-frequency and high-frequency components. The filtered infrared
and visible low-frequency components get low-frequency fusion coefficients through IRG based fusion rules, and the
enhanced high-frequency components get high-frequency fusion coefficients through dual-channel spiking cortical model
(DCSCM). Finally, the fused image is obtained by NSST inverse transform. The fused image is evaluated with subjective
evaluation and 6 common objective evaluation indexes. The experimental results show that the proposed algorithm has
obvious advantages in subjective and objective evaluation, such as prominent target, clear background information, strong
detail retention ability.
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Fig. 1 Infrared target extraction based on IRG. (a) Infrared image 1; (b) infrared image 2; (c) infrared image 3; (d) extraction target of

image 1; (e) extraction target of image 2; (f) extraction target of image 3
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Fig. 4 Three groups of visible and infrared images. (a) Visible image of group 1; (b) visible image of group 2; (¢) visible image of group 3;

(d) infrared image of group 1; (e) infrared image of group 2; (f) infrared image of group 3
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(e) SCMGF algorithm; (f) proposed algorithm
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Fig. 6 Group 2 images and fusion results. (a) MGFF algorithm; (b) RGFFT algorithm; (¢) MST algorithm; (d) VIP algorithm;
(e) SCMGF algorithm; (f) proposed algorithm
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Fig.7 Group 3 images and fusion results. (a) MGFF algorithm; (b) RGFFT algorithm; (¢) MST algorithm; (d) VIP algorithm;
(e) SCMGF algorithm; (f) proposed algorithm
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Table 1 Three groups of objective evaluation indicators of fused images
Group Algorithm STD MI AG EN QM SSIM
MGFF 31. 8944 1.8872 4.4707 6.5396 0.5653 0.439%4
RGFFT 35.8214 3.3694 4.5047 6.7683 0.5753 0.4747
Group 1 MST 29.7569 2.6295 4.1413 6. 2525 0. 5575 0.4219
VIP 38.2701 0. 2657 4. 1800 6.6984 0.6072 0. 6623
SCMGF 35. 1244 2.7851 4. 2004 6.7825 0.5175 0.4054
Proposed algorithm 39. 0254 3.5856 4.5786 6.8613 0. 6153 0.4726
MGFF 36. 6809 1.7426 4.5351 6. 8599 0.4702 0.5268
RGFFT 58. 8457 3. 1581 4.6010 7.3429 0.4729 0.4307
Group 2 MST 52.1024 3.0416 4.3414 6. 8654 0.4563 0.4920
vIpP 52.8195 0. 3818 4. 3009 6.9521 0.5332 0.7334
SCMGF 59.9936 3.3897 4.2536 7.3499 0.4118 0.4496
Proposed algorithm 63.1001 3.2352 4.7744 7.4096 0. 5391 0. 4598
MGFF 31.5410 0.3571 5. 6886 6. 8607 0. 1420 0.1299
RGFFT 45.9761 2.3598 5.2517 6.9519 0.4546 0.4904
) MST 54. 6009 4.2285 5.3389 6.7975 0. 5562 0.4873
Group 3 VIP 44. 2157 0.0872 4.3456 6.5474 0.4596 0.7206
SCMGF 36.4719 1.8304 5.6384 7.1768 0.4375 0.4795
Proposed algorithm 46. 5446 2.4722 5.8432 6.9413 0. 4780 0.4989
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