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Oversampling point target track-before-detect
by Multi-Bernoulli filter
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Abstract: A oversampling track-before-detect method for point targets was proposed based on the
multi-Bernoulli filter to improve the detection performance of an oversampling system. Firstly, the
imaging process was analyzed for the temporal-spatial oversampling system, and an imaging model for
the point target was established. Then the temporal-spatial oversampling sensor was equivalent to
multiple single-sampling sensors. For this, the image processing method used in single-sampling sys-
tem could be extended to the oversampling system naturally. Furthermore, the prediction step and up-
date step of Multi-Bernoulli filter were given by this proposed model, and the oversampling track-be-
fore-detect method was realized by sequential Monte Carlo method. Finally, the simulation experiment
was performed to verify the effectiveness of method proposed. The experimental results show that
proposed method can effectively detect and track multi point targets at a signal to noise ratio high than

0. 25 pixel in oversampling system and the error of target state estimation is less than 0. 25 pixel. In
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comparison with the single-sampling system, the oversampling method can detect and track dimmer

targets and meets the requirements of detection and tracking for space point targets.

Key words: temporal-spatial oversampling system; point target; track-before-detection; multi-Ber-

noulli filter; sequential Monte Carlo method
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Fig. 12 Statistical results of single-sampling track-
before-detect at different target intensities
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