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Approach to dim and small target detection based on fuzzy classification
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Abstract: In order to achieve robust dim and small target detection in a infrared cloud clutter, a new
approach based on fuzzy classification is proposed. Different kinds of class regions are extracted from
the query image to get several classification models to describe different classifications in the image ex-
actly. The classification based on such models will classify the image effectively and achieve robust dim
and small target detection. Firstly, the dim and small infrared target image are analyzed and eleven
kinds of class regions are proposed to describe the sky, cloud and the target in the image. Then, class
feature vectors and class kernels are defined,and the class kernels of eleven class regions are extracted
from the query image. Finally, the class similar coefficient and class similarity degree are defined ac-
cording to the fuzzy classification theory. The target detection is achieved by reserving a dim and small
target class,after image classification and class merge are performed. Experimental results show that
the proposed method can classifly different kinds of regions in the dim and small infrared target image

with a Signal Noise Ratio(SNR) larger than 1. 0 exactly and can realize the robust dim and small infra-
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red target detection in heavy background clutter.
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Tab.1 Class similarities and results of class merge

25 1 2 3 4 5 6 7 8 9 10 11
1 1. 00 0.554 0. 400 0. 253 0. 200 0. 267 0.343 0.578 0.274 0.373 0.237
2 0.554 1. 00 0.488  0.309 0.127 0.137 0.136 0.321 0.302 0.210 0.233
3 0. 400 0. 488 1. 00 0.473 0. 265 0. 200 0. 289 0. 387 0. 343 0.435 0. 347
4 0.253 0. 309 0.473 1. 00 0. 257 0.274 0. 264 0.251 0.216 0.277 0.296
5 0. 200 0.127 0. 265 0. 257 1. 00 0. 455 0.438 0.293 0.239 0.226  0.567
6 0. 267 0.137 0.200  0.274 0. 455 1. 00 0. 555 0.324 0.218 0.291 0.441
7 0. 343 0.136 0. 289 0. 264 0.438  0.555 1. 00 0.494  0.309 0. 351 0. 382
8 0.578 0.321 0. 387 0. 251 0.293 0.324 0. 494 1. 00 0. 275 0. 446 0.195
9 0.274 0. 302 0. 343 0.216 0.239 0.218 0. 309 0.275 1. 00 0.188 0.218
10 0.373 0.210 0.435 0.277 0.226 0. 291 0. 351 0. 446 0.188 1. 00 0.236
11 0. 237 0.233 0. 347 0.296 0.567 0.441 0. 382 0.195 0.218 0.236 1. 00

|Epiar 1 1 3 4 5 6 6 1 9 10 5
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third row is sky class images, the fourth row
is cloud class images and the fifth row is the

results of small target detection
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