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Abstract  Traditional image fusion algorithm has limitations, such as indistinct target, unclear or missing edge and
texture details, and reduced contrast. An infrared and visible image fusion algorithm based on a guided filter (GF) and dual-
tree complex wavelet transform (DTCWT) is proposed. First, GF enhancement is performed on visible and high-
frequency infrared image components before and after DTCW T decomposition, respectively, according to the characteristics
of infrared and visible images. Then, according to the characteristics of different frequency band coefficients, an algorithm
based on saliency adaptive weighting rules is proposed to fuse infrared and visible low-frequency subband components;
further, a rule based on Laplace energy sum (SML) and gradient value vector is used to fuse high-frequency subbands at
different scales and directions. Finally, the fused high- and low-frequency coefficients are inverted using DTCW'T to obtain
the final reconstructed image. The proposed algorithm is compared with six efficient fusion algorithms. The experimental
results demonstrate the improved performance of the proposed algorithm across four objective evaluation indicators with
significant target features in different scenes, clear background texture and edge details, and appropriate overall contrast.
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Fig.5 Scene 1:image fusion comparison results. (a) Infrared image; (b) visible image; (¢c) DTCWT; (d) IFEVIP; (e) MRSVD;
() MWGF; (g) TSF; (h) WLS; (i) proposed method
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Fig. 6 Scene 2:image fusion comparison results. (a) Infrared image; (b) visible image; (c) DTCWT; (d) IFEVIP; (¢) MRSVD;
() MWGF; (g) TSF; (h) WLS; (i) proposed method
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Fig. 7 Scene 3:image fusion comparison results. (a) Infrared image; (b) visible image; (¢) DTCWT; (d) IFEVIP; (e) MRSVD;
() MWGF; (g) TSF; (h) WLS; (i) proposed method
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Fig. 8 Scene 4:image fusion comparison results. (a) Infrared image; (b) visible image; (c) DTCWT; (d) IFEVIP; (e) MRSVD;
() MWGF; (g) TSF; (h) WLS; (i) proposed method
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Table 1  Objective evaluation indicators value of different algorithms under various scenes
Objective

Scene evaluation DTCWT  IFEVIP  MRSVD MWGF TSF wis roposed
parameter algorithm
EN 5.9950 6.7012 (5.9474) 6.8357 6. 8820 6.1387 6. 8951
MI 11. 9900 13. 4024 (11.8947) 13.6713 13. 7640 12.2773 13.7901
Scene 1 PSNR 0.1305 4.9070 4.7497 5.3138 (0.1867) 1.7240 6. 4450
Q" 0.5072 0. 5698 0.4213 0.3570 (0. 3440) 0.3943 0. 5852
t/s 1.0389 0.1701 1. 0594 (7.2409) 1.2071 4.5671 0.5790
EN 6.6530 6.9714 (6.5531) 7.1808 7.0676 6.9546 7.4373
MI 13. 3060 13.9429 (13.1061) 14. 3616 14. 1352 13.9092 14. 8746
Scene 2 PSNR 8.0862 4.1266 8.1322 5.3038 (3.4511) 7.3553 9. 3592
Q" 0.3144 0.4538 0.3031 (0.2493) 0.2817 0.4642 0. 4700
t/s 1.3391 0.1412 1.0768 (9.2151) 2.0132 7.1057 0.7081
EN 6.4130 6.8194 (6.3335) 7.2368 7.3451 6.7423 7.5834
MI 12. 8260 13.6388 (12.6670) 14.4737 14. 6901 13.4847 15.1668
Scene 3 PSNR 8.1364 5.3801 8.1075 (3.5751) 6.5821 8.1988 11. 6503
Q" 0.4211 0. 3644 0. 3406 (0.2817) 0. 3149 0.4742 0.5112
t/s 0.8295 0. 1490 0.8043 (6.0184) 2.2753 4.4585 0.5876
EN 6.5538 7.0778 (6.4951) 7.2715 7.3560 7.1459 7. 4440
MI 13.1075 14. 1555 (12.9902) 14.5431 14.7120 14. 2918 14. 8880
Scene 4 PSNR 5.2754 1. 8830 4.1543 (1.3799) 2.6731 1. 5444 5.3001
Q" 0. 4405 0.4240 0.3292 (0.2994) 0. 3104 0.3322 0. 4494
t/s 0.9109 0. 1269 1.0296 (6.8183) 2.5628 5.0540 0.4864

h T E UL R R A R R AR bR B R 1P
Bs AT 05 H o B9 PR Bl 2R TR B Al A Rk
DNAERR N AR R SO EUE . E 9] LI B -
BT $2 Bl 04 B T A5 4T ) B mg 5 T IFEVIP 4b
7E HAM 4 T FE AR LA T s fE, K EN M H

vk R AR P 4R 4 8. 3% (PSNR 2 H £ 78. 1% .
Q" Wy 34.5% 18 17 BF Al AX Sk IR ¥
21.08% ., 9 Bw i MRSVD MWGF , TSF 4 filt &
TR e I sl A, T e T AR R T R A T R, X
AN TR) 04 37 S FLAT 38 () 335 3

1010008-9



£ 605 % 10 H/2023 £5 A/HASBFEHE

—
o

§ (@ S— 5§ °[® —
g | “EN  ~Q ‘g e - execution time
E10+ ~MI -~ execution time = E 10+ oM
E% al - PSNR 58 " ~ PSNR _
[ ) el e e el
22 . 5% BE 5[ Py 7
2 4r ot = “
g 2t £ =) - .
0 T S garing . * :’ . =2 0 P Lt r 1
DTCWT IFEVIP MRSVD MWGF TSF  WLS Proposed DTCWT IFEVIP MRSVD MWGF  TSF ~ WLS Proposed
Algorithm Algorithm
16 15 r g
g 1© . g (@ =
g Qo £ ~EN  —@"
S pl2f ~EN - o g » - MI .- execution time
101 -~ MI - execution time . = % 10+ -« PSNR
E% 81 a ~~ PSNR e J % (5}
£4 8 e s g B T SNy _Eg — L =
é‘.E F s B85 pi.
2 4t 253 2 ;ué a. )
o 2 A B _ . e
U =R aagt =2 . ' 0 A e — am . + y +
DTCWT IFEVIP MRSVD MWGF TSF WLS Proposed DTCWT IFEVIP MRSVD MWGF TSF WLS Proposed
Algorithm Algorithm
B9 AR TEMRBRSHEE (D5 1L;()FR2;(0)BE3; (Dl
Fig. 9 Objective evaluation indicators value under various scenes. (a) Scene 1; (b) scene 2; (¢) scene 3; (d) scene 4
4t A with shining Zhu[J]. Advanced Photonics, 2020, 2(5):
S = 050502.
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