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Image Fusion of Infrared Weak-Small Target Based on
Wavelet Transform and Feature Extraction

WANG Xiaozhu', NIU Saisai’, ZHANG Kai', YIN Jianfei’, YAN Jie'

1.School of Astronautics, Northwestern Polytechnical University, Xi'an 710072, China;
2.Shanghai Institute of Spaceflight Control Technology, Shanghai 201109, China

Abstract; The image details and contour information cannot be fully reflected for the current infrared single-band
data. It is difficult for the weak-small target to resist background interference after imaging, so that the image pro-
duces a low ratio of signal-to-noise. Therefore, it is necessary to use the texture difference of different band data to
improve the signal-to-noise ratio of the image by using the complementary fusion method. Based on the above-men-
tioned, a fusion method based on wavelet transform and feature extraction is proposed. Firstly, the source images
are multi-scale and two-dimensionally decomposed to obtain low-frequency information and high-frequency informa-
tion. And that, the high-frequency information adopt the method of maximizing the absolute value, the low-frequen-
cy information adopt the method of weighted averaging, and reconstruct the image. Then, the infrared feature ex-
traction method is used to obtain the medium wave and long wave feature images. Finally, the reconstructed image
is contrast-modulated and refused with the medium-long wave infrared feature image. The fusion results are com-
pared with a variety of fusion algorithms. The experimental results show that the algorithm can enhance the gray
scale of weak-small targets in the image, which can identify the target well and solve the problem of weak target a-

gainst background interference in infrared images.

Keywords: infrared dual-band fusion; weak-small target; wavelet transform; feature extraction
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