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Infrared Small Target Detection Based on Double-layer Local Contrast Measure

PAN Sheng-da, ZHANG Su, ZHAO Ming, AN Bo-wen
(College of Information Engineering , Shanghai Maritime University , Shanghai 201306, China)

Abstract: Traditional infrared small target detection methods based on the human visual system can easily
cause false alarm detection in complex backgrounds. Therefore, to address this issue, an accurate and
robust infrared small target detection method called Double-layer Local Contrast Measure ( DLCM) was
proposed. First, a double -layer-diagonal gray difference contrast was proposed to enhance the visual saliency of
the target and alleviate the impact on background clutter and noise. After that, an adaptive threshold
segmentation was used to obtain the real target. The experimental results show that, compared with the
mainstream detection methods based on human vision system, the background suppression factor of the
proposed method is increased by an average of 9.3 times and the signal to clutter ratio gain is increased by an
average of 7.8 times, which have better detection performance in different complex scenarios.

Key words: Infrared dim target; Target detection; Human visual system; Double -layer local contrast
Measure; Diagonal gray difference
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Table 1 Details of five infrared target dataset for test

Image resolution

Target size

Scenes description

6(b)~ (g

’

Group2

(b) Top-Hat

SN T

(d)ILCM

(e) MPCM

(f) RLCM

I

(g) DLCM

6
Fig.6 Detection effect of six algorithms

D

0110003—6

Groupl 133 X170 4 X4 Complex background interference
Group?2 720 X480 5X5 Complex background interference
Group3 128 X160 4 X7 Strong edge interference
Group4 228X280 6X5 Strong noise interference
Group5 200 X256 4X5 Strong noise interference
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Method
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Top-Hat 0.762 3.330 1.190 2.280 0.821 2.227 26.114 8.016 10.644 9.134
LCM 0.759 1.244 1.153 1.003 1.024 3.226 13.335 11.701 1.199 3.735
ILCM 1.271 3.537 2.004 5.129 2.130 5.445 29.324 17.958 12.452 15.018
MPCM 4.855 13.216 18.797 13.410 17.634 24.906 2 087.9 198.859  51.753 174.23
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Table 3 Computation cost comparison of six methods (unit: s)
Group Resolution Top-Hat LCM ILCM MPCM RLCM DLCM
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