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Brief Bio

I PhD: Dept. of ECE, Indian
Institute of Science, Bengaluru.
Broadcast Mechanisms for Ad-hoc
Networks

I Postdoc: INRIA Sophia Antipolis,
France.
Community detection on geometric
graphs & hypergraphs

I Visiting Researcher:
Aalto University, Finland.

I Postdoc: TU Eindhoven
Nelly Litvak
Remco van der Hofstad

Goal: Propose and analyze robust mathematical models that can
capture observed physical phenomena
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Community detection: co-authorship network
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Euclidean Random Graphs

I Locations: X ∼ PPP(λn) on
S =

[
−1

2 ,
1
2

]d

I Communities:
σ : σ(u) ∼ Unif ({−1,+1})

I Probabilities p, q ∈ [0, 1] with
p > q

I Geometric kernel:
φ : S× S→ [0, 1]

Given locations X and communities σ

Auv = 1
{

with prob. p φ (||Xu − Xv ||) if σ(u) = σ(v)
with prob. q φ (||Xu − Xv ||) if σ(u) 6= σ(v)

A = (Auv )N
u,v=1 ∼ GKBM(λn, p, q, φ)

Abbe, E., Baccelli, F., and Sankararaman, A. (2021). Community detection on Euclidean random graphs.

Information and Inference: A Journal of the IMA, 10(1), 109-160.
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Problem Setting and Results

A ∼ GKBM(λn, p, q, φ)

Problem: Given the locations X and the adjacency matrix A,
recover σ exactly.

I An estimate σ̂n of σn recovers the communities exactly if

lim
n→∞

P (σ̂n ∈ {±σn}) = 1

Main Results

I Impossibility: If Iφ(p, q) < 1, no algorithm can recover the
communities exactly.

I Achievability: There exists a polynomial time algorithm achieving
exact-recovery whenever Iφ(p, q) > 1
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Electric vehicles

Kang, J., Kan, C. and Lin, Z., 2021. Are electric vehicles reshaping the city? An investigation of the

clustering of electric vehicle owners’ dwellings and their interaction with urban spaces. ISPRS International Journal

of Geo-Information, 10(5), p.320.
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EV Problem formulation

Evaluate load imbalance on EV charging framework induced due to
user mobility patterns.

I n charging stations distributed
uniformly in [0, 1]d

I Arrival queues of rate λ each

I Arrivals stay in queue with
probability p or jump to nearest
neighbour with probability 1− p
independently

I Problem: Characterize the
charging stations that see an
arrival rate > λ.
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EVCS distribution

Histogram of the overloaded EVCS for n = 1000 in 1d
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Some videos now !!

9 / 11



Probabilistic forwarding results

pk,n,δ

τk,n,δ

Minimum forwarding probability

20.0 22.5 25.0 27.5 30.0 32.5 35.0 37.5 40.0
Number of coded packets (n)

0.40

0.45

0.50

0.55

0.60 from simulations
from heuristics

E[# of transmissions]

20.0 22.5 25.0 27.5 30.0 32.5 35.0 37.5 40.0
Number of coded packets (n)

10

11

12 from simulations
from heuristics
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Some other works

I Community recovery on hypergraphs

I COVID-19 infection rate estimation

Get in touch !!
https://vinkumbr.github.io/
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