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Infrared and visible image fusion based on improved CoF

SHAO Ming-sheng
(' Department of Electronic Information Engineering, Hebi Polytechnic, Hebi 458030, China)

Abstract: To preserve image edge and background information during the fusion of infrared and visible images,an im-
proved co-occurrence filtering algorithm is proposed in this paper. It is first analyzed that the co-occurrence filtering
effect depends on the filter scale standard deviation and the image content. Secondly, the filtering scale is optimized
based on skewness of pixel intensity and pixel energy,and filtering speed is improved by adjusting the threshold for
pixel-to-pixel distance. Finally,the NSST algorithm uses different fusion methods for the low and high frequency sub-
bands of the image,and the low-frequency subbands of the image are fused using Delaunay interpolation calculation,
the maximum symmetric surround saliency method,and the sum modified Laplacian method is used for fusion of high-
frequency sub-band images. The experimental simulation demonstrates that the fusion results of this paper’s algorithm
are richer in the edge detail part,no artifacts appear,and have obvious advantages in both subjective vision and objec-
tive indexes.
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Fig. 1 Different filtering window filtering effects
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Fig. 3 Fusion results of different algorithm comparison experiments
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Tab. 1 Objective evaluation of image fusion indicators of different algorithms

Image Method AG EI IC EN QE VIF
NSST 2.5501 26.5102 3.654 6.6112 0.2315 0.3282
BF 2.3401 27.6516 3.5569 6.7072 0.2454 0.1952
GF 3.9927 30.4571 4.560 6.5124 0.2647 0.2921
o CoF 4.0123 31.6970 5.1718 6.9001 0.3101 0.3210
CoLIM 4.2396 35.1574 6.2377 7.2560 0.3578 0.3571
ICoF 4.3980 40.3218 7.9529 7.7255 0.4356 0.4214
NSST 2.5756 26.7753 3.6905 6.6773 0.2338 0.3315
BF 2.3635 27.9281 3.5925 6.7743 0.2479 0.1972
GF 4.0326 30.7617 4.6056 6.57175 0.2673 0.2950
No-2 CoF 4.0524 32.0140 5.2235 6.9691 0.3132 0.3242
CoLIM 4.2820 35.5090 6.3001 7.3286 0.3614 0.3607
1CoF 4.4420 40.7250 8.0324 7.8028 0.4400 0.4256
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Tab. 1 Objective evaluation of image fusion indicators of different algorithms
Image Method AG EI IC EN QE VIF
NSST 2.6011 27.0404 3.7271 6.7434 0.2361 0.3348
BF 2.3869 28.2046 3.6280 6.8413 0.2503 0. 1991
GF 4.0726 31.0662 4.6512 6.6426 0.2700 0.2979
No-3 CoF 4.0925 32.3309 5.2752 7.0381 0.3163 0.3274
CoLIM 4.3244 35.8605 6.3625 7.4011 0.3650 0.3642
ICoF 4.4860 41.1282 8.1120 7.8800 0.4443 0.4298
NSST 2.6521 27.5706 3.8002 6.8756 0.2408 0.3413
BF 2.4337 28.7577 3.6992 6.9755 0.2552 0.2030
GF 4.1524 31.6754 4.7424 6.7729 0.2753 0.3038
No-4 CoF 4.1728 32.9649 5.3787 7.1761 0.3225 0.3338
CoLIM 4.4092 36.5637 6.4872 7.5462 0.3721 0.3714
ICoF 4.5739 41.9347 8.2710 8.0345 0.4530 0.4383
NSST 2.6266 27.3055 3.7636 6. 8095 0.2384 0.3380
BF 2.4103 28.4811 3.6636 6.9084 0.2528 0.2011
GF 4.1125 31.3708 4.6968 6.7078 0.2726 0.3009
No-3 CoF 4.1327 32.6479 5.3270 7.1071 0.3194 0.3306
CoLIM 4.3668 36.2121 6.4248 7.4737 0.3685 0.3678
ICoF 4.5299 41.5315 8.1915 7.9573 0.4487 0.4340
NSST 2.5246 26.2451 3.6175 6.5451 0.2292 0.3249
BF 2.3167 27.3751 3.5213 6. 6401 0.2429 0.1932
GF 3.9528 30. 1525 4.5144 6.4473 0.2621 0.2892
No-6 CoF 3.9722 31.3800 5.1201 6.8311 0.3070 0.3178
CoLIM 4.1972 34.8058 6.1753 7.1834 0.3542 0.3535
ICoF 4.3540 39.9186 7.8734 7.6482 0.4312 0.4172
k2 AREEEGRAHAERE
Tab. 2 Time consumption for image fusion of different algorithms
Algorithm NSST BF GF CoF CoLIM 1CoF
Time/s 0. 6751 0.3117 0. 1959 7.6281 5.6747 4.2552
NSST \BF \GF Sk A Ry 5, 05 [ JH A6 /1N ; CoF Ao TR (520, NSST 3503 i & i i AR~

B L I B 1 9 RE B A, ColIM 453 (AL T
CoF Z53% , HILL CoF Wb T W FERT AL, /24 26 %
{HJ ICoF SEUATH T CoF B3k , i [ 5 HE W A 24

44 %,
5 & it
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PATRLS AR BN A A CoF Bk, AR
iR L fi ek B2 A5 3R RE 2 X i ROBE A A, R 1
e A B SR FH 38 IO RE AR 3R 0 B

7 R AR5 1 Delaunay i (ELT T3 L 5 KX AR ER
SR EVEDT I R BRI BL S B B IR
PO AT o SR B /R AR SCRIE R LLAM 5 R] WL
JCER A TR G A5 RN G AR e, A 1
SHVBL, WAL E A LR B X A I A o5,
WP FEARELAL .
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