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Abstract: One robust method of tracking targets in infrared imagery was proposed for detecting the hidden
target that has the characteristics of being hard to be found, complex, changeable and less information, etc.
About target detection, fuzzy C-means clustering was used to cluster the regions in the image firstly and
the candidate target area was segmented according to the brightness information preliminary, then further
segmentation was made by texture energy. At last, the target area was detected. As for the hidden target
with no consistent contour, the chain code method was used to extract the target contour, and target was
tracked through centroid tracking algorithm. The experiment results show that the method is effective for
occlusion target detection and tracking.
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(a) Hidden target detected (b) Hidden target detected
by ordinary camera by infrared thermography
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Fig.1 Hidden target detected by ordinary camera and
infrared camera
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(a) Image and histogram before image segmentation
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(b) Image and histogram after image segmentation
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Fig.2 Image and histogram before and after segmentation
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Fig.3 The candidate target region
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Table 1 Categorization performance of different methods

TEA R Iy RIERE
Steerable Filter (SP-3) 91%
Steerable Filter (SP-5) 93 89%
Law’s texture energy filter 88 84%
Bi-orthogonal wavelet filter 82 81%
Haar wavelet filter 82 80%
Daubechies wavelet filter (Daub-3) 81 80%
Daubechies wavelet filter (Daub-2) 80 79%
Daubechies wavelet filter (Daub-4) 80 75%
Quadrature mirror wavelet filter (QMF-16) 80 71%
Quadrature mirror wavelet filter (QMF-13) 79 70%
Quadrature mirror wavelet filter (QMF-5) 79 69%
Quadrature mirror wavelet filter (QMF-9) 76 65%
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Fig. 4 Segmentation result of texture analysis
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(a)direction number of 8
direction chain code
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Fig.5 The chain code representation method
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(b) description of 8
direction chain code
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(a) Ordinary target tracking (b) Hidden target tracking
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Fig. 6 Ordinary target tracking and hidden target tracking
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Fig.7 The original image collected by infrared thermography

8 MES H brERER & A
Fig. 8 Hidden target tracking
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Table 2 Hidden targets tracking situation of different distance

Hbx b S A ER R

e sew wE wm o
30m 59% 40 35 87.5%
40m 56% 40 32 80%
50m 50% 40 30 75%
60m 45% 40 27 67.5%
70m 40% 40 20 50%
80m 10% 40 9 22.5%
90m 4% 40 3 7.5%
100m 2% 40 1 2.5%
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