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ABSTRACT 

Autonomous vehicle (AV) technology will have a massive impact 

on the transportation infrastructure [1]. Intelligent transportation 

systems are going to be available as vehicle (V2V) and vehicle to 

infrastructure (V2I) communication become available together 

with AV technology.  

In the intelligent transportation systems, the communication among 

AVs and between AV networks and the infrastructure will be 

critical. Therefore, clustering solutions must be developed for AV 

fleets. In this paper, we present the clustering protocol, MHopCAV, 

the Multi-Hop Clustering Algorithm for Autonomous Vehicle 

Networks. MHopCAV uses the k-hop clustering algorithm [2], 

which is designed for dynamic, wireless networks, and adapts it for 

the clustering of nodes in ACV networks.  

The k-hop Clustering Algorithm uses a set of four rules to distribute 

a cluster based on weights. There is a minimum and maximum 

weight that are defined, “MIN” and “MAX” respectively, as well 

as the weight of each node, “wn”. The cluster head is the node with 

the MAX weight. The cluster heads also have the network of nodes 

surrounding them, “N(n)”.  

The set of rules are as follows: 

Rule 1: This rule creates the basis for the hierarchical structure of 

each cluster, where each node will adopt a weight one less than 

whatever the greatest weight in its network is.  

  if max(W(N(n))) > wn,   wn = max(W(N(n))) – 1 

Rule 2: Whenever all nodes in a network have the minimum weight, 

the node will declare itself the cluster head.  

  if max(W(N(n)) == MIN && wn == MIN,  wn = MAX; 

Rule 3: In order to avoid fragmentation, when none of the nodes are 

the cluster head, the node will lower its weight by one.  

  if max(W(N(n))) <= wn && wn != MAX,    wn = wn - 1; 

Rule 4: When there are multiple cluster heads, some other criteria 

can be used to decide which node will remain cluster head.  

  if max(W(N(n)) == MAX && wn == MAX, 

wn = apply criterion to select a node from set(max(W(N(n)), wn); 

wn = wn - 1; 

MHopCAV adapts k-hop clustering algorithms for AV networks. 

In these networks, the members of a cluster are defined within a 

predefined communication range and the maximum weight found 

in that network, “W(N(n))”. AVs use their communication 

capabilities to announce their properties to other AVs around them 

periodically, and from the information gathered, calculate their own 

weight in the network.  

Each node has its own update interval at which it sends out the 

information including its address, weight and energy. The energy 

is important in this update since for rule four, the node with the 

most battery left is used as the cluster head. Each node stores every 

one of these packets as a neighbor (“N(n)”) and uses the timestamp 

given in it to check if it hasn’t been updated for mobility purposes.  

As a results of the highly mobile nature of AV network, MHopCAV 

ensures that nodes that are not within range of any other node adopt 

the minimum weight. Additionally, the neighbors are traversed to 

remove any node that has not been heard from for a preset time 

interval. 

OMNeT++ [3] is used for the simulation study of MHopCAV. 

OMNeT++ allows realistic simulation of the mobility and wireless 

networking features of AV networks. 
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