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Quantitative detection of point target
with different sampling systems
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Abstract. This paper focuses on quantitative detection performance for point target with single-sampling
and over-sampling systems. An imaging chain simulation model based on the sampling model of sub-
pixel is presented, which depicts detection for targets with various heights and sizes under given resolu-
tion conditions. Single-sampling and over-sampling with the same IFOV, over-sampling of two times
IFOV were taken into account. Performance of the three sampling systems was compared and analyzed
from the following four aspects: target signal’s acquisition capability, background signal and clutter
level, detectability and measurement characteristics. Results show that over-sampling of the same IFOV
is conductive to the acquisition of the target signal and has better detectability, while that of two times
IFOV suppresses target signal and goes against detecting target with low SCR. The over-sampling has
inhibitory effect on background signal and clutter while collects apparently superfluous radiation intensi-
ty that has to be corrected.
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Fig.1 Imaging process of remote sensor
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Fig.2 Diagram of the sampling model (a) one-dimensional
sampling, (b) sampling scene
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Table 2 Background signal and BSF statistical results of
the three sampling systems
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LS AT RSl ] 288.32 230.56 230.76
Bl ok 47.87 39.48 36.94
BSF - 0.80 0.80
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Table 3  Clutter level and CSF statistical results of the
three sampling systems
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Tl A 1 33.03 24.03 26.26
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Fig.9 Measured values of the targets radiation intensity for
the three sampling systems. The actual values is shown for
comparison
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