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Abstract

Mobile Ad Hoc Networks (MANETs) are composed of a set of communicating devices which are able to spontaneously interconnect
without any pre-existing infrastructure. In such kind of networks, broadcasting becomes an operation of capital importance for the own
existence and operation of the network. Optimizing a broadcasting strategy in MANETs is a multi-objective problem targeting three
goals: reaching as many devices as possible, minimizing the network utilization, and reducing the duration time of the broadcasting pro-
cess. In this paper, we study the fine-tuning of broadcasting strategies by using a cellular multi-objective genetic algorithm (cMOGA)
which computes a Pareto front of solutions to empower a human designer with the ability of choosing the preferred configuration
for the network. We define two formulations of the problem, one with three objectives and another one with two objectives plus a con-
straint. For our tests, a benchmark of three realistic environments for metropolitan MANETs has been defined. Our experiments using a
complex and realistic MANET simulator reveal that cMOGA is a promising approach to solve the optimum broadcasting problem.
� 2006 Elsevier B.V. All rights reserved.
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1. Introduction

Mobile Ad Hoc Networks (MANETs) are fluctuating
networks populated by a set of communicating devices
called nodes (or devices) which can spontaneously inter-
connect each other without any pre-existing infrastruc-
ture. This means that no organization is present in
such networks as it is usual in communication networks.
The most popular wireless networking technologies avail-
able nowadays for building MANETs are Bluetooth and
IEEE802.11 (WiFi). This implies that (a) devices commu-
nicate within a limited range, and (b) devices may move
while communicating. A consequence of mobility is that
the topology of such networks may change quickly and

in unpredictable ways. This dynamical behavior consti-
tutes one of the main obstacles for performing efficient
communications.

In this paper, we are considering the problem of
broadcasting on a particular subclass of MANETs called
Metropolitan MANETs, which have some specific prop-
erties: the density in the network is heterogeneous and
dynamic (particularly, high density regions do not remain
active full time). The broadcasting strategy we are con-
sidering in this work is the so called Delayed Flooding

with Cumulative Neighborhood protocol (DCFN) [1].
Three real world examples of such networks, a shopping
mall, a metropolitan area, and a highway environment,
have been taken into account so that, instead of
providing a multi-purpose protocol, the originality of
our proposal lies in tuning the broadcasting service for
each particular network. Optimizing a broadcasting strat-
egy implies multiple goals to be satisfied at the same
time, such as maximizing the number of devices reached
(coverage), minimizing the network use (bandwidth),
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