
 Crowdsourced spectrum sensing: Exploit spatial diversity in distributed sensors to avoid hidden termial 

problem, mitigate fading, and enhance spectrum estimation reliability 

 Classical spectrum estimation techniques not suitable in distributed sensing scenarios 

 Sending analog or finely quantized signal samples creates a heavy burden in terms of communication 

overhead and battery lifetime      send one (few) bits/sensor: Frugal Sensing [Mehanna et al., 2013] 

 Assumption: primary signal admits a Moving Average (MA) parametrization (e.g., FIR pulse-shaping of 

digital communication signals) 
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 Conclusions 
 

  • Adequate wideband MA spectrum estimation possible             

 from few bits. 

  • Exploiting underlying MA structure produces more  
 accurate estimation results as compared to non - 
    parametric approaches    

Challenge: collaborative MA spectrum estimation using low-end sensors  

with limited communication capabilities  

Estimate the MA spectrum 
from few bits 

Semidefinite Programming (SDP) Relaxation and other approaches 

 MA Signal Model    Signal Autocorrelation 
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Normalized mean spectra for a real MA(5) model Variance of Normalized spectra for a real MA(5) model Spectral NMSE vs number of sensors above threshold for MA(9) models                               

 

 


