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Background Clutter Quantification Method for Infrared Image of
Small Targets
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Abstract By analyzing the influence of background clutter on infrared small targets detection, we have researched a
background clutter description method for infrared images of small targets. Three conditions of a background clutter
description method are proposed: consistent with subjective judgment; suituble for different infrared images;
assistant with improvement of target detection algorithms. Four features are synthesized by considering the relation
between targets and backgrounds, and a novel method is proposed for describing the background clutter quantitatively
in infrared images of small targets. Firstly, supporting vector machine is emploged to classify the backgrounds.
Secondly, the weight of each feature is calculated by analytic hierarchic process for each class of background images.
Then the quantification problem is solved. Compared with the conventional methods, the validity of the proposed
method has been demonstrated by the experimental results.
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Table 1 Training results of SVM

Classification error rate /%
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2.00 15.2 13.4 12.5 10.1
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Fig. 2 Images of typical small infrared targets. (a) sea
background image, (b) terrain background image
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Table 3 Calculated of 7 pixel X7 pixel local background

clutter results

Target 1 LSCR NCM VWIE
Target 1 in Fig. 2(a) 0.574  13.9  0.73  1357.2
Target 2 in Fig. 2(a) 0. 789 6.83  0.39 2568.1

2782.9

Target 1 in Fig. 2(b) 326 41. 4 0.61 690. 1
Target 2 in Fig. 2(b) 391 23.9 0. 87 700. 3

F 4 9 pixel X9 pixel JR il 544 19+ H 45 %
Table 4 Calculated of 9 pixel X9 pixel local background

0.
0.
Target 3 in Fig. 2(a) 0.642 4.51 0.41
0.
0.

clutter results

Target I LSCR NCM  VWIE
Target 1 in Fig. 2(a) 0.653 12.6 0.62 1957.2
Target 2 in Fig. 2(a) 0. 894 5.25 0.28 2968.1
Target 3 in Fig. 2(a) 0.727 3.41 0. 33 3782.9

Target 1 in Fig. 2(b) 0. 287 30.2 0.47 692.1
Target 2 in Fig. 2(b) 0.372 19.2 0.75 770. 3
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based on different background clutter descriptors
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