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Characteristic-Selecting Filtering in Infrared Small Target Detection
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(Signal Lab. ., Engineering College , Airforce Engineering University, Xi’an . Shaanxi 710038, China)

Bi Duyan

Abstract For solving the pre-processing problem of dim small target detection in infrared images, a characteristic-
selecting filtering (CSF) method is proposed. The method applied anistropic diffusion to images’ spatial domain
creatively. Through analyzing the properties of various kinds of characteristic regions. the method improved the
coefficient distribution function to suppress clutter, smooth edge and enhance target. The filtering characteristic
analysis and experimental results were given, which were compared with those by some other methods. The results
show that this approach can provide good performance of suppressing clutter and enhancing target signal, and its
structure is simple to be implemented in real-time system.
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B: Edge region, C. Target region)
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Table 1 Comparisons of several infrared images filtering methods

Med-filtering

Morphology filtering

Variance-WIE filtering CS filtering

Images ; ; ; .
gSNR Time /s gNR Time /s ZNR Time /s gNR Time /s
A 1. 1546 0. 106 4. 4788 0.276 10. 4354 0.530 11. 6436 0.467
B 1. 1452 0.087 3. 3456 0. 245 10. 6789 0.535 12. 8433 0.308
C 1. 0037 0.152 5. 8565 0. 357 6. 6345 0. 786 9.6438 0. 387
5 éljil: _I/b target detecion based on third-order cumulant in infrared image
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