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Combination fusion of multi-types mimic variables of infrared
intensity and polarization image

Lv Sheng, Yang Fengbao, Ji Linna, Jiao Yugian
(School of Information and Communication Engineering, North University of China, Taiyuan 030051, China)

Abstract: The existed infrared intensity and polarization image fusion algorithm could not dynamically
adjust fusion algorithm according to the change of image difference characteristics,which results in that
the partial differences feature fusion effect was not ideal or even failure.According to thought of mimicry
bionics and learning from Mimicry Octopus’s multi-mimicry process, a fusion method of combination
fusion of multi-types mimic variable of infrared intensity and polarization images was proposed. Firstly,
Mimicry Ooctopus’s multi-mimicry process,the reason of multi-mimicry were analyzed. Secondly, the
correspondence between multi-mimicry process and image fusion process was found, and multiple types
variables of the image fusion process were determined.Finally, a reversible variable composition relation
for image fusion was established and image fusion was carried out that used the combined relation. The
experimental results showed that the information entropy, standard deviation, edge intensity, average
gradient and sharpness of the obtained fusion image were obviously improved 1.16%, 7.25%, 3.00%,
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0.31%, 10.18% in average. The establishment of this method could make the fusion algorithm within the

variable selection and combination according to the original image difference characteristics of the

dynamic adjustment, so as to obtain a targeted fusion algorithm.

Key words: infrared polarization images;
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Fig.1 Analysis of causes of the multi-mimicry of Mimicry Octopus
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Fig.2 Random combination and reversible process diagram of

reversible variables in parts of Mimicry Octopus
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Fig.4 An effective combination relationship of multiple features
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Fig.6 Simulation results of fusion structure validation

experiment (1)
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Tab.4 Figure 5 objective evaluation data

Serialization Parallel Scarph

Information entropy 5.9839 6.444 7 6.326 4
Standard deviation 22.3249 29.524 2 28.486 4
Intensity of edge 32.947 3 44.3017 39.414 6
Average gradient 3.1386 4.368 7 3.867 1
Sharpness 3.3716 4.503 1 4.1631
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Tab.5 Figure 6 objective evaluation data
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Information entropy 6.3279 6.574 8 6.1010
Standard deviation 24.9810 28.2811 23.006 7
Intensity of edge 74.2576 85.554 2 58.107 4
Average gradient 7.328 3 8.407 6 5.8732
Sharpness 8.5158 9.9143 6.5736
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Fig.7 Equipment used to collect the experimental image
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Fig.8 Verification experiment of validity of reversible variable

structure

combination (1)
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Fig.9 Verification experiment of validity result of reversible variable

combination (1)
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Fig.11 Verification experiment of validity result of reversible

variable combination(1V)

3.2 BEMIFMIER
SCRIUE B ARE2E SR SRR U
AT 2 70 00 36 M il PR PP 4 i R BE VB L T S

HE BCHEURRE AR A E A R A R (3)~
@) R, SLE B IR 6~9 iR,
E=- 2, 2 PilogP, ®3)
1 M N
":\/MxN Z 2( Py 1)’ 4)
9=\/sh (i, D)5, (i, ) (5)
ax(i, j)=arctan A( J)Z) (6)
s, (i,J)?
_ 1
9= (N-1)

0504005-8


http://www.irla.cn

ook TAR
www.irla.cn %47 %

> 3L

af(xi,y)

af(xi, y))

>

X

N

MxN

2
2 Pij

F= i=1 j=1

|+

|

2

(7)

Foor B VR R B IR B39 41 55, (n, m) PR R 1530 4
5 5 an(m, n) R IX R R KB SR EE s au(i L))
RN AR R AR 5 grad FURIEGF B 1L 5

(8) ﬁ%‘tﬁ%%iﬂ%%ﬁﬂ@ﬁf}?@f%%/%IEH%?%WT

XhEERBEBREEBME Py RN aUB R B, % 6~9 i R SO Pk 53 kg
i ; o AR EMEARHEZE M N R BRI RN u RT3,

x6 E

8 BT M Hi iR

Tab.6 Figure 8 objective evaluation data

Fig.8(c) Fig.8(d) Fig.8(e) Fig.8(f) Fig.8(g) Fig.8(h) Fig.8(i) Improved rate
Information entropy 6.546 3 6.388 4 6.802 3 6.9211 6.3210 6.803 3 7.0297 1.57%
Standard deviation 33.5579 23.1614 33.5567 29.8745 41.0471 27.534 4 42.488 9 3.51%
Intensity of edge 69.7473 67.5770 71.9935 64.090 2 54.190 3 69.092 1 70.9012 2.62%
Average gradient 7.1946 6.520 6 6.8533 9.1023 6.8931 9.5870 9.689 1 1.06%
Sharpness 18.1619 18.367 2 20.756 3 22.409 2 23.0731 21.9321 23.8897 14.9%
x7 B9 ERITEMEHE
Tab.7 Figure 9 objective evaluation data
Fig.9(c) Fig.9(d) Fig.9(e) Fig.9(f) Fig.9(g) Fig.9(h) Fig.9(i) Improved rate
Information entropy 7.2378 6.7212 7.2613 7.166 6 6.966 8 7.2179 7.4122 2.08%
Standard deviation 52.808 9 52.808 9 51.2011 51.2216 41.046 6 51.1249 65.969 0 24.92%
Intensity of edge 117.317 112.353 117.100 109.89 3 95.309 2 123.490 124.920 1.58%
Average gradient 22.1030 21.816 3 22.047 2 20.9031 18.3290 24.091 2 24.890 1 3.32%
Sharpness 46.236 8 45.039 2 45.5714 41.902 1 44.3219 47.029 1 49.894 3 6.09%
% 8 B 10 EMIFMEE
Tab.8 Figure 10 objective evaluation data
Fig.10(c) Fig.10(d) Fig.10(e) Fig.10(f) Fig.10(g) Fig.10(h) Fig.10(i) Improved rate
Information entropy 7.2378 6.721 2 7.2613 7.166 6 6.966 8 7.2179 7.4122 2.08%
Standard deviation 52.808 9 52.808 9 51.2011 51.2216 41.046 6 51.124 9 65.969 0 24.92%
Intensity of edge 117.317 112.353 117.100 109.893 95.309 2 123.490 124.920 1.58%
Average gradient 22.1030 21.8163 22.0472 20.9031 18.3290 24.091 2 24.8901 3.32%
Sharpness 46.236 8 45.039 2 45,5714 41.902 1 44.3219 47.029 1 49.894 3 6.09%
=9 B 11 MIEHEE
Tab.9 Figure 11 objective evaluation data
Fig.11(c) Fig.11(d) Fig.11(e) Fig.11(f) Fig.11(g) Fig.11(h) Fig.11(i) Improved rate
Information entropy 7.002 4 6.663 4 7.176 6 6.659 5 6.792 1 6.601 2 7.0330 0.44%
Standard deviation 41.432 4 28.8149 42.002 0 28.4196 38.018 7 27.3650 42.657 1 1.56%
Intensity of edge 61.409 4 61.8619 62.9453 61.2338 22.5390 52.8918 60.492 3 -3.89%
Average gradient 5.2792 5.3340 5.344 4 5.964 0 2.178 4 5.2294 5.697 3 -4.47%
Sharpness 6.164 0 6.707 1 6.178 3 4.0435 2.3120 6.885 3 7.5702 9.95%
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