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Abstract

This study explores the application of a joint sparse recovery compressive sensing algorithm to the multistatic synthetic aperture radar
(SAR) imaging and efficient target identification. An approximate SAR image reconstruction algorithm is proposed for the TanDEM
mode operation to improve the target recovery and noise suppression by applying SMV-CS and MMV-CS. The feasibility of the
proposed algorithm was evaluated using simplified multistatic SAR simulations. For validation, an experimental raw data has been
produced by using vehicle-based multistiatic SAR test-bed. It is demonstrated that integrating multistatic SAR images with the MMV-CS
algorithm can be used for the enhanced target identification. This study highlights the potential benefits of multi-platform SAR operation
systems such as satellite constellations for improved target detection and identification.
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Fig. 2. Visualization of compressed sensing based on multiple
measurement vectors.
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Fig. 4. MMV-CS reconstruction performance for 1D signals.
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Parameter Values
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compressive sensing application results.
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Table 2. Point target TCR performance with compressive
sensing application [dB].

MMV-CS| MMV-CS
Mode |No CS|SMV-CS| with with Mono,
Mono Bil

Monostatic| 53.12 | 56.29 - -
—3 dB | Bistatic 1| 54.17 | 55.89 87.33 -
Bistatic 2 | 51.66 | 55.57 81.71 92
Monostatic| 46.48 | 49.92 - -
—15 dB| Bistatic 1| 4545 | 49.8 88.74 -
Bistatic 2 | 43.9 | 48.82 85.74 90.67
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Fig. 6. Operational environment for vehicle-based multistatic
SAR experiment.
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Table 3. Experimental parameters for vehicle-based SAR

system.
Parameter Values
Center frequency [GHz] 9.9
Bandwidth [MHz] 400
Sampling frequency [MHz] 5
PRF [Hz] 999.5
Platform velocity [my/s] 18.9
Bistatic 1
Baseline B [m] —
Multistatic 30
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Fig. 7. Data processing results of mono/bi/multistatic SAR

experiments (column 1: full image, column 2: CR
region).
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Fig. 8. Compressive sensing application results for target
regions in mono/bi/multistatic SAR images.
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Table 4. The TCR performance for mono/bi/multistatic SAR

images and compressive sensing application results

[dB].
SAR MMV-CS MMV-CS
Mode image SMV-CS with Mono | with Mono, Bi
Monostatic| 32.89 334 - -
Bistatic | 2544 | 29.08 54.79 -
Multistatic|  7.48 18.5 45.54 64.76
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