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High-resolution SAR imaging systems with compression 
techniques can ease On-board storage requirements, 
computing and downlink transmission of data. 

The sub-Nyquist SAR based on Compressive Sensing 
(CS) techniques are explored for high resolution SAR 
image reconstruction using very few measurement 
samples. But, these would require chipping sequence at 
Nyquist sampling rate, thereby requiring specialized 
hardware along with many additional RF components.

The proposed Compressed Co-prime FMCW SAR (CCF-
SAR) method considers an FMCW radar due to its power 
efficiency and better pulse compression.

As the range in FMCW radars translates to a 
corresponding sinusoidal frequency after deramping. Thus, 
in the proposed CCF-SAR we employ a simpler sub-
Nyquist sampling scheme based on the idea of co-prime 
sampling.

Also, we frame the reconstruction problem as an inverse 
imaging problem which suits for SAR image reconstruction 
due to the large measurements and image dimensions. 
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  An efficient FMCW SAR compression system referred as 
CCF-SAR based on the idea of co-prime sampling for 
achieving SAR image reconstruction with fewer 
measurements.

  Unlike the standard reconstruction employed in co-prime 
sampling which is not suitable in the current context owing to 
the measurement and the image dimensions. Therefore, 
SAR reconstruction from the compressed acquisition 
samples was framed as an inverse problem.

  ADMM was employed to solve this model-based inverse 
problem using different PnP priors. 

  The CCF-SAR performs marginally better than state-of-art 
CS based technique, while providing additional benefits of 
simpler hardware implementation

Proposed approach for compressed acquisition of the signal:

Samples signal at a sub-Nyquist rate of d1T and d2T at two 
channels. T denotes Nyquist sampling period, while d1 and d2 
denotes the sub-sampling factors.

Fig. 3: Visual SAR image reconstruction for different methods at SNR of 20dB. 

Fig. 4: Visual SAR image reconstruction of the proposed CCF-SAR 
           (at 50% compression) for different SNR

Fig. 5: PSNR and SSIM metrics comparison for different methods with varying          
                   compression ratios at three different SNR values.

Denoising priors can be TV, BM3D, Deep Image Prior (DIP), etc. 
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