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Dynamic Programming Track-Before-Detect Algorithm Based on Local Gradient and Intensity
Map

CHEN Ying, HAO Ying-guang, WANG Hong-yu and WANG Kun

College of Information and Communication,Dalian University of Technology,Dalian, Liaoning 116024, China
Abstract Aiming at the low detection probability of traditional DP-TBD algorithm in the infrared weak and small targets images
with high background complexity and low SNR,a dynamic programming track-before-detect algorithm based on local gradient and
intensity map is proposed. Firstly, the algorithm uses the local gradient and intensity algorithm (LIG) to preprocess the frame se-
quence images to obtain a new measurement model. Then,a new value function is constructed according to the correlation of the
value function of adjacent frames. Finally,the DP-TBD is used to accumulate the new value function in multiple frames,so as to
realize the track-before-detect of small and weak targets. Monte Carlo simulation experiment results show that when the signal-
to-noise ratio is lower than 4 dB,the detection probability of this algorithm is about 10% higher than that of the traditional DP-
TBD algorithm and DBT algorithm. At the same time,in the real infrared weak and small target sequence image with complex
background, the algorithm can also effectively track the target before detection under the condition of a constant false alarm rate,
which improves the detection probability of the target.

Keywords Track-before-detect,Infrared weak and small target, Dynamic programming, Local gradient and intensity, Inter-frame

correlation
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Fig. 8 Infrared image of real scene and significant map
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Scened 0.616 0.904 0.552 0.968 10°
Scene’ 0. 894 0. 980 0. 854 0. 990 10"
Scene6 0.287 0.843 0.187 0.923 10°°
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