
 
 

 
 

 

Date:  

 

December 4, 2015 

 

Speaker: Professor John Buck 

University of Massachusetts Dartmouth 

Topic: Estimating Spatial Spectra with Co-Prime Line 

Arrays  

 

Abstract 
 

A co-prime sensor array (CSA) is a nonuniform line array formed by interleaving two undersampled line 

arrays. When estimating the direction of arrival for narrowband plane waves, co-prime sensor arrays 

achieve the resolution of a densely sampled uniform line array (ULA) with fewer sensors. However, each 
subarray array suffers from aliasing, or grating lobes, due to the spatial undersampling. Vaidyanathan and 

Pal (2011) proved that if the undersampling factors for the uniform subarrays are co-prime, sharing no 

common factors greater than one, the aliasing can be unambiguously resolved by multiplying the spatial 
spectra of the subarrays. This product of spatial spectra is the spatial cross-spectral density between the 

arrays, and can be interpreted as an estimate of the spatial power spectral density (PSD). In this talk, we 

extend the classic results of Jenkins and Watts (1968) on the periodogram PSD estimator to obtain the 

bias, variance and covariance for the product of the subarray spectra. Additionally, we demonstrate that 
there is a risk that the power spectrum estimated in this fashion from the CSA may not be positive 

definite. These results have important implications for applications of Pillai et al's (1985) augmented 

covariance techniques to direction of arrival estimates using CSAs. An alternative approach for resolving 
the aliasing ambiguity is to choose the minimum of the two subarray spatial spectra at each bearing. The 

resulting nonlinear spectral estimator performs better than the product estimator at detecting weak signals 

in the presence of loud interferers (Liu & Buck, 2015), and guarantees a positive definite power spectrum. 

 
These results in this talk are the fruit of collaborations with Ms. Kaushallya Adhikari and Mr. Yang Liu.  
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