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Abstract: The current dual-mode infrared image lacks the selection and combination basis of each element when
constructing the fusion method, and the fusion model cannot dynamically adjust for the image difference feature,
resulting in poor fusion effect. Aiming at the above problems, referring to the multi-parameters of biological charac-
ters, this paper proposes infrared intensity and polarization image mimicry fusion based on the combination of vari-
able elements and matrix theory. Firstly, the fusion model was divided into four parts: fusion algorithm, fusion rule,
fusion parameter and fusion structure. The single mapping relationship between different parts and the difference of
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image feature fusion is established. Secondly, using the imaginary transformation idea, the imaginary transformation
fusion method was established, and the necessary four parts of the fusion process are combined to derive a new
fusion algorithm. Finally, it used the different source images with different features to verify the proposed mimetic
fusion algorithm. Experimental results show that when the image difference features are different, the fusion method
was more suitable for deriving image features, so as to achieve active selection and adjustment of the fusion algo-
rithm. The different features in the fusion image can be effectively combined, and the visual effect of the original
image is significantly improved.
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Table 1 This paper selected 10 fusion algorithms

which were commonly used

22 MSHMAEMIERGE

Ty
Tz
Ts
Ts
Ts
Te
T7
Ts
To
T1o

(DWT)
(DTCWT)
(Top-hat)
(NSST)
(NSCT)
(2
(RPCA)
(SR)
(LP)
(GFF)

180188-3

Table 2 Eight typical fusion rules were selected in this

paper
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Fig. 1 Comparison of fusion algorithms for different image features. (a) The fusion degree of fusion algorithm for edge feature;
(b) The fusion degree of fusion algorithm for texture features; (c) The fusion degree of fusion algorithm for brightness feature
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Fig. 2 Comparison of four low - frequency fusion rules for different image features. (a) Fusion of high frequency fusion rules for
edge feature; (b) High frequency fusion rules for texture feature fusion; (c) High frequency fusion rules for brightness feature
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Fig. 3 Comparison of four kinds of high frequency fusion rules for different image features. (a) Low frequency fusion rule for

edge feature fusion degree; (b) Low frequency fusion rules for texture feature fusion; (c) Low frequency fusion rule for
brightness feature fusion degree
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Fig. 5 Experimental results of fusion structure validity. (a1) Infrared light intensity; (b1) Infrared polarization; (c1) Serial; (d1)
Paralle; (e1) Embedded; (a2) Infrared light intensity; (b2) Infrared polarization; (c2) Serial; (d2) Parallel; (e2) Embedded
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Table 4 The second group of experimental images objective

Table 3 The first group of experimental images objective evalu-
evaluation data of Fig. 5

ation data of Fig. 5

5.9839 6.4447 6.3264 6.3279 6.5748 6.1010
22.3249 29.5242 28.4864 24.9810 28.2811 23.0067
32.9473 44.3017 39.4146 74.2576 85.5542 58.1074
3.1386 4.3687 3.8671 7.3283 8.4076 5.8732
3.3716 4.5031 4.1631 8.5158 9.9143 6.5736
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Table 5 The results of the extracted different features

Tamura
(a1),(a2) 18.915 93.786 19.485 99.633 78.892 5.521 10.939 3.243 2.168
(b1),(b2) 1.378 107.65 4.5292 838.26 18.8577 26.0025 2.0156 7.163 0.4922
(c1),(c2) 3.5946 174.82 4.1135 504.96 84.2842 21.9329 6.1891 7.5285 0.4183
(d1),(d2) 16.612 117.21 5.4451 121.96 75.0349 4.8222 6.4946 1.3428 0.7690
A6 AL ERAIEL R
Table 6 The results of the normalized different features
Tamura
(a1),(@2) 0 -0.463 0 -0.881 -0.064 -0.788 0 -0.569 0
(b1),(b2) -0.927 -0.384 -0.768 0 -0.776 0 -0.818 -0.822 -0.773
(c1),(c2) -0.810 0 -0.789 -0.398 0 -0.156 -0.434 0 -0.807
(d1),(d2) -0.121 -0.329 -0.721 -0.885 -0.110 -0.815 -0.406 -0.049 -0.645
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Fig. 9 Experimental results
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Table 7 Objective evaluation data of Fig. 9

9(a) 9(b)
(a3) (ad) (a5) (a6) 1% (b3) (b4) (b5) (b6) 1%
6.9211 63210 6.8033  7.0297 157 71666  6.9668  7.2179  7.4122 2.69
208745 41.0471 27.5344  42.4889 3.51 512216 41.0466 51.1249 659690  28.97
64.0902 541903 69.0921  70.9012 2.62 109.893 953092 123490 124.920  1.16
9.1023  6.8931 95870  9.6891 1.06 20.9031  18.3290 24.0912 24.8901  3.32
18.1619 18.3672 207563  22.4092 7.96 46.2368 450392 455714 419021  -9.38

9(c) 9(d)
(c3) (c4) (c5) (cB) 1% (d3) (d4) (d5) (d6) 1%
64939  6.3939  7.4952  7.5349 0.53 6.6595  6.7921  6.6012  7.0330 3.55
244735 555952 244569  55.0460 -0.99 284196 380187 27.3650 42.6571  12.20
48.0488 25.8891 46.1415  53.6570 -0.01 61.2338 225390 52.8918 60.4923  -1.21
47537 24337 48260  4.9316 2.19 59640 21784 52294 56973  -4.47
56069 56285 57833  5.8560 1.26 6.1640  4.0435  6.1783  6.7071 8.56
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Overview: The infrared intensity image mainly reflects the shape, brightness, and position information of the target.
The infrared polarization image mainly reflects the edge and details of the target. The fusion of the two can describe the
target information more comprehensively, and plays an important role in the fields of space exploration, target identifi-
cation, and security detection. Due to the increasingly complex scene information, the traditional fusion algorithm
cannot meet the fusion requirements of the difference features between the two types of images, and cannot dynamically
adjust the fusion method, resulting in poor fusion or even failure. Therefore, how to dynamically adjust the fusion algo-
rithm based on different image difference features is necessary for dual-modality infrared image fusion. For the im-
provement of the fusion algorithm, researchers have done a series of studies, but in most cases either the fusion rules are
improved or the fusion parameters are optimized, or a combination of multiple algorithms or changes in the fusion
structure are performed for a single part. Those improvement cannot make active adjustments based on changes in the
difference characteristics. The current dual-mode infrared image lacks the selection and combination basis of each ele-
ment when constructing the fusion method, and the fusion model cannot dynamically adjust for the image difference
feature, resulting in poor fusion effect. Aiming at the above problems, referring to the multi-parameters of biological
characters, this paper proposes infrared intensity and polarization image mimicry fusion based on the combination of
variable elements and matrix theory. Firstly, the fusion model was divided into four parts: fusion algorithm, fusion rule,
fusion parameter and fusion structure. The single mapping relationship between different parts and the difference of
image feature fusion is established. Secondly, using the imaginary transformation idea, the imaginary transformation
fusion method was established, and the necessary four parts of the fusion process are combined to derive a new fusion
algorithm. Finally, it used the different source images with different features to verify the proposed mimetic fusion algo-
rithm. Experimental results show that when the image difference features are different, the fusion method was more
suitable for deriving image features, so as to achieve the active selection and adjustment of the fusion algorithm. The
fusion method dynamically adjusts the selection of each element in the fusion model using the idea of mimicry trans-
formation, and provides a theoretical basis for its combination, so as to obtain an optimal fusion method. The proposed
method gives full play to the advantages of each part and can significantly improve the fusion quality of image difference
features, so that the main differences in the source images are well integrated.
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of variable elements and matrix theory[J]. Opto-Electronic Engineering, 2018, 45(12): 180188
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