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INTRODUCTION AND MOTIVATION 

  Wireless sensor networks (WSNs) with no fusion center 

  Estimate the system size (total number of sensors) of WSNs 

  Applications: network maintenance, detect nodes join or 
leave the network 

PROBLEM STATEMENT 

 Count number of nodes using consensus  

  Random initial values, 𝒙𝒊 generated at nodes 

  Different consensus algorithms: 

- Max consensus 

 

 

- Average consensus 

 

 

 

 

 

 

RESULTS: FI AND CRBS UNDER DIFFERENT CASES 

Max Consensus in the Absence of Noise 

 

 

 

 
 

 

 

 

 

 

Average Consensus in the Absence of Noise 

 

 
 

 

 

 

 

 

Max Consensus with Noise 
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  For max consensus 
without noise, 𝒙𝒊 does 
not affect Fisher 
information and 
Cramer-Rao Bound 

  Max consensus has 
lower CRB (noiseless 
case) 

  How noise affect FI and 
CRB is presented 
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  System size inferred from the consensus results  

  Problem: performance is affected by: 

       - Types of consensus algorithm  

       - Initial values, 𝒙𝒊 

  Performance analysis: Fisher information (FI) and 
Cramer-Rao bounds (CRBs) 

 

 

 

 

 

 

Average Consensus with Noise 
 

 

 

 

 

CONCLUSIONS 

REFERENCES 

ACKNOWLEDGMENT 

[1] D. Varagnolo, G. Pillonetto, and L. Schenato, “Distributed cardinality estimation in 
anonymous networks,” IEEE Transaction on Automatic Control, vol. 59, no. 3, pp. 645 – 
659, March 2014. 

[2] S. Zhang, C. Tepedelenlioglu, M. Banavar, and A. Spanias, “Distributed node counting 
in wireless sensor networks,” in 49th Asilomar Conference on Signals Systems and 
Computers, Nov. 2015. 


