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Digital communication model

We consider packet loss i.e, transmitted message can be lost  
(failure) with a probability of p, independently for each edge.

No analog noise.

Main update equations:

xi(t) = log

. NΣ

j=1

Σ

aij exp(xj (t− 1)) , for i = 1, · · · ,N.

1
yi(t) =

t
xi(t).
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1 Σ Σ 1

t t

. Σt
. Σ

where, q1 is the principal eigenvector of A. In bipartitegraphs,
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1

t
y(t) = log(ρ)1 + log q1

NΣ

j=1

t
q1j + (−1) qN

NΣ

j=1

qNj

. Σ ΣΣ

+O

. .
2 N− 11 max(|ρ |,|ρ |)

t ρ

tΣ Σ
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Non-bipartite graphs

N = 75

ρ = 37.1142

log(ρ)= 3.614

Figure: (a) Non-bipartite graph with N = 75 nodes. (b) Convergence of Algorithm 1 for the  non-
bipartite graph.
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Bipartite graphs

N = 20

ρ = 4.3739

log(ρ)= 1.4756

Figure: (c) Bipartite graph with N = 20 nodes. (d) Convergence of Algorithm 1 for the
bipartite graph.
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Regular graphs

N = 100

d = {10, 20, · · · ,60}

p = {0, 0.1, · · · ,0.8}.
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Summary

A distributed algorithm to compute ρ of the network in the  
presence of additive channel noise or packet loss was presented.

Simple log-sum-exp based update to converge on ρ.

Convergence of the algorithm and estimation error were  
presented, for both bipartite and non-bipartite graphs.

The algorithm works for any connected graph structure.
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