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Abstract: A joint likelihood drop shadow construction method for the selection of a bimodal infrared image
fusion algorithm is proposed. It aims at the demand for the cooperative and optimal fusion of dissimilar
disparity features in real scenes of bimodal infrared image fusion and the limitation that the existing disparity
feature attributes cannot be effectively driven by the targeted adjustment of the fusion algorithm according to
the changes in multiple attributes of the disparity features, resulting in a poor fusion effect. First, we calculate
the fusion effectiveness of different disparity features under the multimodal infrared image fusion algorithm
and statistical disparity feature distribution characteristics. We then construct the likelihood distribution of the
disparity feature fusion effectiveness and fit the likelihood distribution function by the least squares estimation
method. Subsequently, we compare and analyze the likelihood distribution of different disparity feature fusion
effectiveness by the merit comparison method and determine the projection weights of the disparity feature
likelihood distribution function. Finally, we analyze the intercept level of the joint possibility drop shadow
function and construct the optimal fusion algorithm by combining the characteristics of the distribution of
different features to dynamically select the fusion performance index. The experimental results show that the
optimal fusion algorithm selected in this study outperforms other algorithms in terms of subjective and
objective analyses, which verifies the effectiveness and rationality of applying the joint likelihood drop shadow
to the selection of an optimal fusion algorithm for bimodal infrared images.
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Table 3 The evaluation index results and algorithm sorting results of each fusion algorithm are shown in the experimental figure

Evaluation index

Group Algorithm

IE STD SF AG ONBF PSNR MI SSIM  fEkr Sr
DTCWT 71032 41.7991  17.2066  7.3088  0.4567  13.9688  4.0601  0.6254  6.5626
DWT 6.9178  49.221 153076 59679  0.3748  13.4643  4.6401 05527  6.1618
GFF 7.2938  76.9109  9.8984 3.8633  0.3348  20.0536  5.6477  0.5902  6.5204
: LAP 7.535 81.6771  9.263 34741 02606  12.9339 45019  0.5327  5.722
MSVD 6.9698 461986  20.4573 85828 04187  13.9233  3.0158  0.608 6.6079
WPT 7.0584  39.8688  16.8657  7.3166 03977  13.7724  3.8075  0.6091  6.3075
DTCWT 6.717 262934 262827  14.8888 0.4665 143888  1.4123 04472  6.8339
DWT 6.3252 227062 9.2047 3.6809  0.1967  13.8362  3.6738 04315  5.2301
GFF 6.8453  28.8261  6.0703 31285 02189  22.7237  3.6564 04846  5.9056
2 LAP 63622  22.5517 49391 25674  0.1554  15.0067 22397  0.4544 4613
MSVD 6.2492  22.0069 229027 123872 0.228 142299  1.337 0.4096  5.7039
WPT 6.4405  21.6285  21.3231 121253 0.3352  14.8892 1294 03972 5.8625

DTCWT DWT GFF LAP MSVD WPT

DTCWT DWT GFF LAP MSVD WPT

(b) The second group
10 P ZH SCIR IR REIG DAL 6T I i SRE925 A i o PR O ik 75 8OR
Fig. 10 The fusion effect of two groups of experimental images and corresponding fusion algorithm
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