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Mobile computing is evolving rapidly
with advances in wireless communications and
wireless networking protocols. To facilitate
communication, most wireless network devices are
portable and battery-powered, and thus operate on
an extremely constrained energy budget. However,
progress in battery technology shows that only
small improvements in battery capacity can be
expected in the near future. Furthermore, because
recharging or replacing batteries is costly or, under
some circumstances, impossible, it is desirable to
keep the energy dissipation level of devices low.
Energy-efficient design in mobile ad hoc networks
(MANETs) is more important and challenging than
with other wireless networks.
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INTRODUCTION
Mobile computing is evolving rapidly with
advances in wireless communications and wireless
networking protocols. Despite the fact that devices
are getting smaller and more efficient, advances in
battery technology have not yet reached the stage
where a mobile computer can operate for days
without recharging. While research is on-going to
build long-lasting batteries, sometimes we wonder
if there is an electrochemical limit. If so, then
advanced power conservation techniques are
necessary.

Energy efficiency is a major challenge in wireless
networks. To facilitate communication, most
wireless network devices are portable and
battery-powered, and thus operate on an extremely
constrained energy budget. However, progress in
battery technology shows that only small
improvements in battery capacity can be expected
in the near future. Furthermore, because recharging
or replacing batteries is costly or, under some
circumstances, impossible, it is desirable to keep
the energy dissipation level of devices low. A
mobile ad hoc network is a collection of two or
more
nodes
equipped
with
wireless
communications and networking capabilities
without central network control, namely, an
infrastructureless mobile network. Energy-efficient
design in mobile ad hoc networks (MANETs) is
more important and challenging than with other
wireless networks. First, due to the absence of an
infrastructure, mobile nodes in an ad hoc network
must act as routers and join in the process of
forwarding packets. Therefore, traffic loads in
MANETs are heavier than in other wireless
networks with fixed access points or base stations,
and thus MANETs have more energy consumption.
Second, energy-efficient design needs to Energy in
mobile adhoc networks is of much important.
Similarly shortest path from source to destination
is also important for routing. To address these
issues a routing protocol is proposed which gives
an optimum between these issues. Consider the
trade-offs between different network performances
criteria. For example, routing protocols usually try
to find the shortest path from sources to
destinations. It is possible that some key nodes will
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over serve the network and have their energy
drained quickly, causing the network to be
partitioned. Thus simple solutions that only
consider power constraints may cause severe
performance degradation. Third, no centralized
control implies that energy-efficient management
in MANETs must be done in a distributed and
cooperative manner, which is difficult to achieve.

battery. Thus, energy management techniques must

Need For Conservation Of Energy

increase in the transmission power increases the

deal with this issue; in addition to reducing the size
of the battery, they must utilize the energy
resources in the best possible way.

Selection of optimal transmission power: The

consumption of the battery charge. Because the
The main reasons for energy conservation in ad hoc
networks are as follows:

transmission power decides the reachability of the
nodes, an optimal transmission power decreases

Limited energy reserve:. The improvement in

the interference between nodes, and that in turn

battery technologies is very slow as compared to

increases the number of simultaneous

the advances in the field of mobile computing and

transmissions.

communication.
Energy consumption model
Difficulties in replacing the batteries: In
situations like battlefields, natural Disasters such
as earthquakes, and so forth, it is very difficult to

A wireless network interface can be in one of the
following four states: Transmit, Receive,

replace and recharge the batteries. Thus, in such
situations, the conservation of energy is very

Idle or Sleep. Each state represents a different level
of energy consumption.[2]

important.

Lack of central coordination: Because an ad hoc
network is a distributed network and there is no
central coordinator, some of the nodes in the multi
hop routing should act as a relay node. If there is
heavy relay traffic, this leads to more power
consumption at the respective relay node.

Constraints on the battery source: The weight of
the nodes may increase with the weight of the

Figure 1. Energy consumption in a wireless
network
In Table 1, typical values of consumption for a
wireless interface (measured for a Lucent Silver
Wavelan PC Card) are reported.

battery at that node. If the weight of the battery is
decreased, that in turn will lead to less power of the
battery and thus decrease the life span of the
588
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Routing; Toh, 2001). That mechanism uses a
simple energy metric, represented by the total
energy consumed to forward the information along
the route.[4]

State

Power value

Transmit Ptx

1.3W

Receive Prx

0.9W

Minimum Battery Cost Routing (MBCR)

Idle Pidle

0.74W

Sleep Psleep

0.047W

Total transmission power is an important metric
because it concerns the lifetime of mobile hosts.
However, it has a critical disadvantage.
Although this metric can reduce the total power
consumption of the overall network, it does not
reflect directly on the lifetime of each host. If the
minimum total transmission power routes are via a
specific host, the battery of this host will be
exhausted quickly, and this host will die of battery
exhaustion soon. Therefore, the remaining battery
capacity of each host is a more accurate metric to
describe the lifetime of each host [4].

Table 1. Power value in each radio state
The energy dissipated in transmitting (Etx) or
receiving (Erx) one packet can be calculated as:
Etx = Ptx × Duration
Erx = Prx × Duration

(1)

Where Duration denotes the transmission duration
of the packet. When a transmitter transmits a
packet to the next hop, because of the shared nature
of wireless medium, all its neighbors receive this
packet even it is intended to only one of them.
Moreover, each node situated between transmitter
range and interference range receives this packet
but it cannot decode it. These two problems
generate loss of energy. So to compute the energy
dissipated by one transmission, we must take into
account these losses as follows (Allard et al.,
2006):
costtx (i) = Etx + n×Erx

Min-Max Battery Cost Routing (MMBCR)
To make sure that no node will be overused, the
above objective function (Eq. 3) can be modified, as
indicated in [8]. Battery cost Rj for route j is redefined
as

Rj =

(d)

Similarly, the desired route i can be obtained from
the equation

(2)

Where n represents the number of non-sleeping
nodes belonging to the interference zone of the
transmitter i.

Ri = min{Rj| j

A},

(d)

Conditional Min-Max Battery Cost Routing
(CMMBCR)

.
Minimum Total Transmission Power Routing
(MTPR)
A first approach for energy-efficient routing is
known as MTPR (Minimum Transmission Power

Our goal is to maximize the lifetime of each node
and use the battery fairly. However, these two goals
cannot be achieved simultaneously by applying
MTPR or MMBCR schemes. MBCR can only
fulfil both of them sometimes. It is still not clear at
589
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this stage if we can achieve these two goals
simultaneously. To resolve this problem, they [3]
use battery capacity instead of cost function as a
route selection metric, and introduce the
conditional max-min battery capacity routing
(CMMBCR) scheme.[3]
The basic idea behind CMMBCR is that when all
nodes in some possible routes between a source
and a destination have sufficient remaining battery
capacity (i.e., above a threshold), a route with
minimum total transmission power among these
routes is chosen.
They define the battery capacity j for route j at time
t as

Rcj =

(e)

Where ci is the residual battery capacity of node i
on the route j.
Min-Max Residual
(MMRE-AOMDV)

Energy

in

intermediate node receives RREQ packet, only if
the sequence number of just received packet is
greater than this node’, its residual energy should
be compared with the min_re_energy of RREQ. If
the residual energy of this node is less than the
min_re_energy of RREQ, we update the
min_re_energy field with it, in order to keep the
value of min_re_energy lowest among all the
nodes in this route.
A. Sorting multi-route by descending nodal
residual energy
Same as finding minimal nodal residual energy
phase, we still add another additional field
min-re-energy in the route_list. The node with
route_list sorted by the descending value of
min-re-energy can send data packets using the
route with maximal nodal residual energy when
needed. When the source node receives a new route
message containing information of maximal nodal
residual energy, this new route should be adopted
to forward rest data packets. Such process can
prevent one or some critical nodes depleting their
energy earlier and prolong network’s lifetime.

AOMDV

Yumei Liu, Lili Guo,Huizhu Ma,Tao Jiang
proposed a new routing protocol MMRE_AOMDV
in order to balance the traffic load among different
nodes according to their nodal residual battery and
prolong the individual node’s lifetime and hence
the entire system lifetime.
The MMRE-AOMDV protocol has two main
components.[1]

CONCLUSION: In this paper we have presented
various techniques for improved energy function
for AOMDV routing protocol and concluded that
still we can improve it by considering various
parameter like speed, increasing number of nodes.
So for further work we will work on this parameter.
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