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Abstract

Compressive sensing uses the sparsity of signals and the incoherence of sensing matrices. The use of random sensing matrices ensures
an easy configuration and a high probability of reconstruction, but there is no optimum algorithm that can avoid the lengthy computation
time and high memory consumption burden. Deterministic sensing matrix equations are known to mitigate these problems, and among
others, chirp sensing matrices can help to achieve fast data recovery. However, most deterministic sensing matrices suffer from increased
internal interference compared with that of random sensing matrix groups, and consequently result in degraded performance. In this
paper, we propose a novel compressive sensing reconstruction method that enables the acquisition of excellent sparse signal re-
construction performance of existing random sensing matrices and signal processing acceleration performance through deterministic sens-
ing matrices. Accordingly, we propose a method that contributes to the increase in the vast amount of data that has been a chronic
problem with SAR(Synthetic Aperture Radar) images and the acceleration of the processing speed.
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Fig. 1. The process of signal compression through the
hybrid chirp sensing matrix.
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Table 1. SAR simulation parameters.

Parameter Value
Bandwidth 60 MHz
Center frequency 5.3 GHz
Payload velocity 150 m/s
PRF 150 Hz
Sampling rate 70 Ms
No. of targets 3

Slant range 20 km
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Table 1. Compressive sensing.
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CS algorithm Time (s) Target recovery
RDA(no loss) 0.1 Success
CC-CS 0.24 Fail
Hybrid CC-CS 0.36 Success
BP 2.6 Success
OMP 0.48 Fail
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