
Xampling-Enabled Coexistence in Spectrally 
Crowded Environments

Cognitive Sub-Nyquist MIMO Radar (SUMMeR)

SUMMeR Concepts Spatio-Temporal Xampling and Doppler Processing

Hardware Prototype and Measurement Results

CompreSsed CArrier and Direction-of-arrival Estimation (CaSCADE)

Cognitive Radio (CRo) Signal Model and Sampling Scheme

Algorithm, Hardware Prototype and Results

Spectral Coexistence via Xampling (SpeCX)

Cognitive Radar (CRr) Spectral Coexistence

Hardware Prototype and Measurement Results

Sub-Nyquist mode (3) detection performance is same as Nyquist mode (1) Cognitive Sub-Nyquist (3) performs better that Nyquist in low SNR
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Compared methods:
• PARAFAC: iterative algorithm (based on alternating least squares) 
• Compressed sensing (CS): exploiting the spectrum sparsity
• Joint SVD ESPRIT (SVD): analytic solution (as presented)
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• Comm systems can share 
the unused cognitive radar 
transmit spectrum

• Recovery for CRo and CRr
signals is via Xampling

• Spectral coexistence 
without loss of range 
resolution in CRr

• CS-based blind sensing in 
CRo


