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Infrared Target Detection Based on the Multi-Level Synthesis Classifier
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Abstract: The paper proposes a real-time infrared target detection algorithm based on the multi-level synthetic classifier
for the large-field of view infrared search system to achieve false alarm elimination from coarse to fine.In the preprocessing
stage,the algorithm firstly transforms the image sequence into different scales and uses the Robinson filtering to suppress the
background,then fuses the filter results on the original scale.Based on the background suppression of the image,the paper
constructs the multi-level series of the synthesis classifier.In the target coarse detection phase,it uses the fuzzy membership
fusion classifier to remove most of the false alarm.In the target fine detection phase,it extracts the characteristics of the
candidate targets and carries out the analysis of the inter-class characteristics to design an integrated classifier based on
Fisher coefficient weight to realize the real target recognition and false alarm elimination.The experimental results show that
the proposed algorithm can effectively eliminate the false alarm with similar characteristics to the real targets.It has a good

detection effect on the moving infrared target changing in scale.
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Fig.1 Algorithm flow chart
2 EF % RERobinsonjE il B E &4 1 (Image
preprocessing based on multi-scale Robinson
filtering)
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Fig.2 The actual recorded infrared UAV sequence images
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Fig.3 Background suppression images after

multi—scale filtering
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confirmation of the target based on the multi-
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Fig.4 UAV and bird partial slice images
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Tab.1 The structural characteristics of the target

HbrmBY  aerjmpt  pErpE  BrIKE Kk
U, 57 80 8 10 1.25
U, 66 96 12 8 0.67
U, 57 80 8 10 1.25
U, 58 96 8 12 1.50
Us 55 80 10 8 0.80
B, 29 36 6 6 1.00
B, 32 40 8 5 0.63
B, 48 60 10 6 0.60
B, 52 80 10 8 0.80
By 48 60 10 6 0.60

2 BirM ST
Tab.2 The statistical characteristics of the target

FRBAEARLE SRR R facte RJRATERIE WA kb R ek

Ul 4.75 0.28 0.84 0.42 11.92 0.71
U2 4.49 0.24 0.72 0.37 13.74 0.73
U3 4.50 0.28 0.80 0.41 11.97 0.74
U4 4.38 0.38 0.33 0.17 14.26 1.25
Us 5.81 0.44 0.15 0.08 20.46 1.56
Bl 6.76 0.42 0.46 0.23 18.07 1.13
B2 4.63 0.30 0.20 0.10 13.36 0.88
B3 4.18 0.39 0..28 0.14 14.30 1.32
B4 5.83 0.44 0.16 0.08 18.76 1.42
B5 6.07 0.36 0.21 0.11 20.05 1.20
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Tab.3 The Fisher ratio of target single—frame features
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Fig.5 The weak target test results
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Tab.4 The test results of five sets of image sequences

B RIS KRS BRDCRRMINGS  RERER EEE RASEFDUNH B

1 85 83 2 2.35% 2.41% =
2 95 95 2 0 2.11% =3
3 98 95 3 3.06%.  3.16% =
4 109 105 1 3.67% 0.95% =
5 94 93 2 1.06% 2.15% p=3
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