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Abstract: To detect moving targets with very low SNRs for monitoring small objects near the ground
and providing early warnings regarding such objects, a dim moving target detection method based on
fluctuation analysis was proposed. Furthermore, the principle of a correlation feature extraction
method based on the fluctuation analysis of a light field in a time interval was expounded. Strong

background signals were distributed and changed steadily in the time dimension. Transient fluctuation

75 H 89 :2020-05-07;1&1T H #§:2020-06-19.
B2 H -t i & AR T IR S B35 H (No. Z181100002918004) 5 1 [ Bl 2% [ %4 fig 21 4 Jak 2 5 45 52 16 % FF ik
BB (No. CAS-TIRP-2020-04) , 5= 5 457 52 56 % 56 4 % Byl H (No. 6142503190303)



2518 G2r K TR % 28 %

in the time dimension, caused by the movement of a target, reflected the existence of a weak moving
target. First, a one-dimensional signal model based on single pixel gray-scale time series was
established. Then, the time window was divided in the time domain, and fluctuation analysis was
used to extract related features. Finally, the target signal was detected based on changes in the
correlation feature. The method was applied to one-dimensional time-series signal simulation, dim
moving target simulation, and a near-Earth asteroid detection experiment. The experimental results
show that the detection rate and false alarm rate of the proposed method are significantly better than

those of several other commonly used methods. This method provides good detection using simulated

and real data.
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Fig.1 Flow diagram of association detection method
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Fig. 6 Local area detection results
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Tab. 2 Comparison of local area detection results (%)

MaxMedian 0. 37 27.56
MaxMean 0.18 24.05
LCM 4. 85 53.54
1PI 1. 89 17. 23
Background modeling 4.18 49.78
3DRT 0.28 61.36
Ours 0.05 70.56
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