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Abstract: Wireless Ad hoc network is a combination of nodes that move freely and communicate with other nodes in wireless
network. Most of the nodes may be identical in their capabilities, but some nodes are selected to form the backbone of
wireless network. These nodes are known as clusterheads. The wireless backbone can be used either to route packets, or to
disseminate routing information, or both. Nodes of ad hoc wireless networks are powered by batteries due to their mobility.
Communications cause the batteries to be discharged. Clusterhead batteries discharged soon as compared to other nodes in
the wireless adhoc networks due to their high involvement in communication within the cluster.
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1. INTRODUCTION

Ad-hoc wireless Networks have been the focus of active
research in the networking area in recent years. A wireless
ad-hoc network can be deployed with no infrastructure and
mobile nodes can establish and maintain a network in an
autonomous manner. It provides great flexibility for
participants of the network to communicate with one
another. However, there are many challenges in designing
and operating such a network.

We list three of them here: First, due to the frequent
change of the participants in ad-hoc network and the
topology of ad-hoc networks, no centralized control can be
implemented to maintain network functionalities. Nodes
have to establish and maintain a functional network
themselves. In other words, all nodes or entities participating
in the network not only benefit from the network services,
but also contribute to the service to other nodes. This can
lead to inefficient use of network resources and force the
network to operate in a suboptimal manner. Meanwhile, the
communication between nodes is often carried out over
wireless media, and thus is unreliable due to varying channel
conditions. Moreover, when nodes are mobile, on-going
traffic can be interrupted if one of the nodes along the path
moves out of the transmission range of its upstream or
downstream neighbor. In short, there are many differences
between wireless Adhoc networks and traditional wireline
networks.

Thus, the design of its architectures and protocols
requires further studies.

2. CHALLENGES FOR ROUTING IN WIRELESS
ADHOC NETWORK

Table-driven and On-demand routing protocols. It maintains
proactive routing locally, but uses reactive routing globally.

An example of hybrid protocol is Zone Routing
Protocol (ZRP) [2]. Each node specifies a quantity called a
zone radius, which is measured in hops. A node’s routing
zone is defined as a collection of nodes whose minimum
hop distance from the node in question is less than its zone
radius. The ZRP protocol uses table driven routing
algorithms for forwarding packets within a zone and on-
demand routing algorithms for inter-zone communications.
These protocols have attractive features in terms of overhead
saving compared with purely table-driven routing protocols.
However, as intra-zone communication and inter-zone in a
wireless adhoc network, routing is needed to provide a
multi-hop connection between nodes that cannot
communicate directly. However, the development of
efficient routing protocols is a nontrivial and challenging
task because of special characteristics of the Adhoc wireless
networks. First, due to nodes’ mobility, a network topology
varies with time as the connectivity between nodes changes
dynamically. Links between nodes are expected to be set
up and torn down much more frequently than in a wireline
network. When a path in use fails because of a network
topology change, the underlying routing algorithm should
enable the switching to an alternative path quickly.

Second, most mobile devices are battery powered.
Exchanging unnecessary control messages wastes the nodes’
energy. Hence, reducing routing overhead during route
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discovery and recovery plays an important role in reducing
energy consumption and extending the network life time.

Third, the available bandwidth for communication
between two nodes is limited and varies due to power
constraint, channel fading, noise or interference. If possible,
nodes should cooperate and reduce interference to each
other’s transmission. Recently, researchers proposed
interference-aware routing e.g., in [4, 10, 11].

Many routing algorithms have been proposed for
wireless ad-hoc networks to deal with these challenges
unique to MANETs [3, 5, 7, and 8]. There are also some
monographs on the survey of routing algorithms in MANETs
[6, 12]. We focus on the study to further improve the
performance of these routing protocols by using proper path
selection scheme.

3. PATH SELECTION IN WIRELESS ADHOC
NETWORK

As already mentioned frequent path failures cause
interruption to the network services and degrade
applications’ performance, especially of those time-critical
ones. In wireless Adhoc networks, a connection between
two mobile nodes is more likely to be disrupted than a
connection between two fixed nodes. This can be simply
caused by nodes moving out of the transmission ranges of
each other. A path is broken when one or more of the links
along the path become unavailable. When this happens, it
takes a non-negligible amount of time to locate the failed
link and perform the path recovery. During a path failure,
the on-going traffic is interrupted; packets may need to be
retransmitted and routing control messages have to be
exchanged. In short, it causes much waste in energy and
other resources. If the routing algorithm is aware of the
mobility of the nodes, and can choose paths with larger
expected durations, then it is possible to support the
applications with more reliable network service and to
reduce the control overhead. From this perspective, we
propose to take the expected durations of the paths into
consideration as well as other requirements on the quality
of the paths when performing path selection. Most existing
routing protocols select a path based on some heuristic
argument.

Dynamic Source Routing (DSR) protocol uses the path
hop count as the selection criterion, and chooses a path with
the minimum hop count. Ad-hoc On-demand Distance
Vector (AODV) routing protocol chooses the path that is
discovered first.

Associativity Based Routing (ABR) protocol uses
maximum average age of the links of a path as the metric
when comparing two paths. However, it is not clear how
these criteria are related to the expected duration of a path.

We will review these path selection schemes and
propose a new path selection scheme, which is called a
Maximum Expected Duration (MED) for the path selection.

4. DISTRIBUTION OF PATH DURATION

In order to find the criteria for selecting paths based on their
expected durations, we should first understand the statistical
properties of link and path durations and their relation. This
problem initially appears to be very difficult to approach.
This is because the exact distribution of link durations in
Adhoc wireless networks depends on the mobility patterns
of the nodes, such as their speed ranges, their direction
changing rules, their idling periods, etc. Many models have
been proposed to model different mobility patterns. More
details can be found in a survey paper [1]. Although a study
on the statistics of link and path durations in Adhoc networks
is difficult, it is strongly motivated. For example, the study
of path duration distribution will allow us to approximate
the frequency of disruption in network service and resulting
overhead. This may further help to evaluate the performance
of on-demand routing protocols and the adverse effects of
potentially frequent disruptions in network service on the
performance of upper layers without running time-consuming
detailed simulations.

A simulation study of the distribution of multi-hop path
durations under various mobility models has been carried
out [9]. Their simulation results showed an interesting
observation that the distribution of path duration can be
accurately approximated by an exponential distribution for
paths with a hop count greater than 3 or 4. More surprisingly,
this was true for all mobility models considered, including
Random Waypoint mobility model, Reference Point Group
mobility model, Freeway model and Manhattan model.
However, the reason for the emergence of an exponential
distribution was not well investigated.
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