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Abstract: A background suppression method based on multi-scale Hidden Markov Mode (HMT) was
proposed to remove the complex background clutter in the detection of dim and small targets. Accord-
ing to difference of distributed characteristics between target and background clutter in infrared im-
age, the shearlet transform based multi-scale HMT was estimated by using the different scale and di-
rection relation of inter-scale and cross-subband coefficients of decomposed images. Finally, the ex-
pectation-maximization(EM) algorithm was used to calculate the background, separate dim and small
targets and background clutter of infrared image and to implement the suppression of background, and
the preservation and enhancement of target signals. Compared with Max Median (MMed) and Local
Means Remove (LMR) filter from subject inspection and value index, several groups of experimental

results demonstrate that the proposed method can suppress the complicated background in dim and
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small target images effectively(SCR>=1.6).

Key words: infrared image; target detection; background suppression; shearlet transform; hidden

Markov model
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Fig. 1 Scheme of shearlet transform
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Fig. 2 ST-HMT model and coefficients transmit in-
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Fig. 3 Performance comparison of background suppression by the proposed ST-HMT with Mmed, LMR methods
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Tab.1 Performance comparison of different methods

Original information MMed

LMR ST-HMT

index SCR,, CR;, ISCR ICR BSF EST

ISCR ICR BSF EST ISCR ICR BSF EST

al 2.47 15.59  3.14 21.35 6.33 1.24
a2 1.93 13.71 2.65 7.20 2.80 1.23
a3 2.08 3.67 3.23 25.35 6.01 1.25

2.96 3.83 3.16 0.66
2.79 3.41 2.68 0.66 3.21 8.94 3.51 0.87
2.55 17.46 4.22 0.67

3.71 23.08 6.84 0.88

3.32 27.91 6.68 0.88
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