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Bimodal Infrared Images of Frequency Distribution of Difference Features
Based on Nonparametric Estimation
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Abstract: The distribution of difference feature frequency is crucial for establishing a multi-attribute fusion
validity distribution synthesis of difference features of bimodal infrared images. To construct different
feature frequency distributions of bimodal infrared images, a method of constructing a difference feature
frequency distribution based on the K nearest neighbor(Kyy) probability density estimation is proposed. The
cumulative distribution function is used to obtain the true sequence value of the difference feature frequency;
subsequently, the similarity measure of the statistically significant frequency sequence value and the real
sequence value in the constructed frequency distribution of the difference feature are calculated.
Experimental results show that non-parametric probability density estimation can be applied to the frequency
distribution of difference features. The proposed method can accurately construct the frequency distribution
of difference features compared with the MISE optimal bandwidth Gaussian kernel density estimation.
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(c) Fusion images

Bl 1 XSO AREA KR Fig.l  Source infrared intensity and infrared polarization images
# 1 JREEERFHERE Table I Source images difference features ranges of amplitudes
Difference
features M EI SD AG CA CN

I [1.0820,174.9063]  [0.4587,244.4227]  [0.1197,59.7648] [0.0041,2.3041] [0,22.7222] [0.0015,57.0951]

I [90.2305,158.5078] [0.0864,104.7186]  [0.0462,55.5542] [0.0148,1.1381] [0,21.7222] [0.0041,48.6865]

III [6.1367,184.4336]  [0.2973,83.7877] [0.0170,37.7274] [0.0018,1.4296] [0,29.5000] [0.0047,34.1911]
v [0.7656,227.7076]  [0.3037,130.7874]  [0.0142,46.2289] [0.0001,1.6317] [0,27.7778] [0.0629,44.3780]
\% [33.7148,222.8984] [0.0645,122.5487]  [0.0022,37.6050] [0.0004,1.5880] [0,19.4444] [0.0155,37.0938]
VI [10.9922,139.4141] [0.0571,248.4669]  [0.1288,49.1117] [0.0742,2.8657] [0.1111,29.2778] [0.0044,41.3021]
VI [0.0234,84.0078] [0.0010,53.0762] [0.0273,30.5482] [0.0002,0.5771] [0,28.2778] [0.0055,28.6887]
VIII [27.5820,204.2969] [13.0318,181.0189] [2.5411,63.5971] [0.2432,2.4438] [0,17.7778] [1.5427,62.5325]
IX [0.7305,214.0742]  [0.0886,233.1556]  [0.0987,62.4078] [0.7076,2.8640] [0.0088,20.3860] [0.0040,55.2712]

X [31.6602,216.8047] [0.1731,135.6868]  [0.0017,46.8076] [0.0029,2.4309] [0,22.4211] [0.0049,29.0912]
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Fig.2 Distribution maps of fusion validity
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Table 2 Comparison of KL divergence between different

frequency construction methods and real values

Difference features Method 1 Method 2
M 0.0596 0.0243
EI 0.0429 0.0312
SD 0.1017 0.1011
AG 0.0402 0.0323
CA 0.0454 0.0192
CN 0.0327 0.0267

3 AFEIKE 7155 FSHE K Pearson HH K R HLAEL
Table 3 Comparison of Pearson correlation coefficients between

different frequency construction methods and real values

Difference features Method 1 Method 2
M 0.9129 0.9873
EI 0.9622 0.9962
SD 0.9086 0.9363
AG 0.9503 0.9830
CA 0.9177 0.9822
CN 0.9705 0.9978
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