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Buried Low RCS Target Detection Using Drone-Based SAR System Based on
Adaptive Compressive Sensing Algorithm
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Abstract

Synthetic aperture radar (SAR) uses radio waves to detect targets in all-weather conditions. The latest SAR development enables
to operate drone-based SAR systems that can detect low radar cross section (RCS) targets hidden around foliage areas in mountain
sides. In drone SAR equipment, low weight constraints limit the battery capacity and pulse sampling rate, leading to image quality
degradation. In this study, we attempt to enhance the image quality of power limited drone SAR system by applying compression sens-
ing algorithms. After conducting on-site field experiments, an adaptive target detection process is adopted toward low RCS targets con-
cealed in vegetation areas. It is shown that drone SARs can be used to obtain images of various underground targets or targets hidden
under foliage using enhanced compressive sensing algorithms.
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Fig. 2. Adaptive CS flow for sub-block based multi target
SAR images.
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H 1. EE SAR #5 HF
Table 1. Drone SAR system parameters.

Parameter Value
Carrier frequency 5.6 GHz
Bandwidth 800 MHz
Sampling rate 1 MHz
Waveform FMCW
Radiated power 30 dBm
Velocity 2 m/s
PRF 25 Hz
3 dB beamwidth 13°
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Table 2. Test target specifications.
Battery Antenna Tumbler Corner reflector
Image
Material Plastic Metal Stainless Metal
Height 20 cm 20 cm 20 cm 20 cm
Length 6 cm 14 cm 10 cm 20 cm
Width 9 cm 10 cm - 20 cm
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Fig. 7. Application of compressive sensing algorithm on
SAR image of buried multiple targets.
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Fig. 10. Buried battery SAR image acquired by the
proposed adaptive CS.
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Fig. 11. Buried low RCS tumbler SAR image acquired by
the proposed adaptive CS.
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max; e 4 | f(i.7) ]
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B3 %4 G FHE v
Table 3. Image qualities of the processed targets by

CS(Compressed sensing).

Without Conventional Proposed
() CS-BPDN adaptive CS
Processing time 440 78 546
[sec]
Battery 1) 44 29.54 3421
[dB]
SCR —
umbler
(dB] 4.88 22.18 28.82
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