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Abstract
MANET is a wide emerging technology in recent. Topology of 
MANET is highly dynamic in nature and nodes are frequent to 
change so that the rate of link failure is more in MANET. As 
no central control over the nodes each node acts as a source. 
New nodes can be added and even node deletion can be done. 
Collisions are more in MANETS due to node failures, and even 
maintenance of network is high. In this paper algorithms for 
MANET are explained in the manner for efficient routing. Using 
Energy routing algorithm an effective path is established as all 
the nodes are battery powered. If the node runs out of energy a 
new effective path is established by a Key Node.
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I. Introduction
Mobile Ad-Hoc Network (MANET) consists of a collection 
of mobile nodes which are not bounded in any infrastructure. 
MANET nodes can communicate with each other directly or 
indirectly through intermediate nodes. Routing mechanism in 
MANET is different from the wired network because of the 
unlimited mobility and frequent link failures. So the conventional 
algorithms used in wired networks are not suitable for wireless 
network. There are numerous algorithms developed for MANET 
routing. Broadly the routing algorithms are classified into two 
categories: proactive (table driven) and reactive (on demand) [1].
As MANETs are infrastructure free and highly dynamic in nature, 
routing in MANET becomes one of the major issues. Energy 
efficient routing has a significant impact on the MANETs due to 
the limitation of mobile node’s battery power.

Fig. 1: Mobile Ad-Hoc Network

These batteries cannot be replaced and recharged in complex 
scenarios, such as, battlefields and emergency relief scenarios. 
Nodes in Ad Hoc networks should be enabled to manage efficiently 
their energy consumption to prolong the network lifetime. 
The energy consumption of each node varies according to its 
communication state: transmitting, receiving, listening or sleeping 
state [2].

II. Route Establishment in MANETs
In the wireless network, radio channels are used for communication 
and the range of this is very limited so the close devices can 
only communicate each other. Route instability imposes a major 
problem in every MANET protocols. While using the on demand 
protocols, the route failure creates the extra overhead in the 
network due to the flooding of route request packets. The reroute 
discovery starting from the beginning also increases the time to 
establish the route. The nodes in the MANET can enter and leave 
the network at any time. Frequent link failure is a major challenge 
and this always degrades the performance of the network. Link 
failure can be identified by means of HELLO packet. Each node 
reveals its existence by sending the HELLO packet to its neighbors 
periodically. On the absence of these packets, a node can discover 
the link breakage easily. Once the link failure is identified, then 
this information is propagated to the network immediately. All the 
nodes in the wireless network rely on battery power with limited 
capacity. Each reroute discovery process puts an additional toll 
on the battery power of the node, thereby reducing the availability 
of the node [3-4].

III. Routing Protocols for MANET
Routing protocols are the set of rules or standards which controls 
the nodes in which way to route the packets between the nodes 
in the network. Routing protocols for MANET can be classified 
into three main groups: Proactive Routing Protocols, Reactive 
Routing Protocols and Hybrid Routing Protocols based on the 
timing policy to update the routes.

A. Proactive Routing Protocols
These protocols are based on table driven routing, in which each 
node maintains routing tables that contains the latest information 
of the routes to its neighbor node in the network. The table 
updating can be done either as a periodic update or triggered 
update. In periodic updates, nodes periodically broadcast its tables 
in network. In triggered updates, table broadcasted whenever 
a node finds a change in its neighbors [5-6]. Frequent routing 
table updating is required in which it consumes large amount of 
memory, bandwidth and power that cause these algorithms to 
become inefficient [7]. This group contains so many protocols such 
as, “Destination Sequenced Distance Vector” (DSDV), “Cluster 
head Getways Switch Routing” (CGSR), “Link State Routing” 
(LSR), Wireless Routing Protocol (WRP), and  Optimized Link 
State Routing (OLSR).

B. Reactive Routing Protocols
Reactive protocols are also called as “On Demand Routing 
Protocols”. In reactive protocols node initiates a route discovery 
process only when a route to destination is required. The established 
route is maintained by a route maintenance procedure until the route 
is no longer described. Reactive protocols discover and maintain 
routes only if and when necessary. Two main procedures are done 
in this group (I) route discovery (II) route maintenance. When a 
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source node wants to send a message to some destination node and 
this source node does not have any route to that destination node 
then it uses a path discovery process. The source node discovers the 
route by sending a Route Request (RREQ) packet into the network 
and the destination replies with a Route Reply (RREP) packets. 
As a result the source finds route to the destination. The route to 
the destination is stored in the route-cache and maintained until 
the route is no longer desired. These protocols are found efficient 
when a route discovery is done infrequently in comparison to data 
transfer [8]. These reactive routing protocols minimize the routing 
overheads. The examples of on demand routing protocols are 
“Dynamic Source Routing” (DSR), “Ad hoc on-demand Distance 
Vector” (AODV), “ad hoc on-demand Routing Protocol” (AORP)
etc.

C. Hybrid Routing Protocols
Hybrid routing protocols assimilates the advantages of proactive 
and reactive routing protocols. Initially routing is established 
with proactive routing protocol then through reactive flooding, 
serves the demand from additionally activated nodes. It is used 
for the large number of nodes [9]. Examples of hybrid routing 
protocols are “Hybrid Routing protocol for Large Scale Mobile 
Ad Hoc Networks”(HRPLS), “Hybrid Wireless Mesh Protocol” 
(HWMP) and “Zone Routing Protocol” (ZPR). accomplish the 
network functioning goal. In [10] authors have mentioned some 
energy related metrics in which the energy efficient routing can 
be found. The metrics are as following:

Minimize Energy consumed per packet: the most intuitive 1. 
metric, however not optimal for maximum lifetime.
Maximize Time to Network Partition: important for mission 2. 
critical applications, hard to maintain low delay and high 
throughput simultaneously.
Minimize Variance in node power levels: balance the power 3. 
consumption for all the nodes in the network i.e. all nodes 
in the network have the same importance.
Minimize Cost per packets: try to maximize the lifetime of 4. 
all the nodes. Minimize Maximum Node Cost: try to delay 
the node failures.

There are so many algorithms in which they prolong the lifetime of 
the network and give the energy efficient routing. These algorithms 
are classified into two categories which are i) Minimizing Total 
Transmission power ii) Maximizing Network lifetime. Minimizing 
Total Transmission power algorithms focuses on minimizing the 
total transmission power that is used to send packets from source 
to destination. These algorithms don’t consider the power loss 
at receiver side and select the route with large number of hops. 
Maximizing Network lifetime algorithms use average residual 
battery level of entire network or individual battery power of a 
node.

IV. Energy Measured Efficient HRP in MANETs [EME-
HRP]
The EME-HRP finds the most stable path out of the entire existing 
paths from source to destination using on-demand routing. The 
popular routing protocols which were on demand use the shortest 
path between source to destination without considering the energy 
of the intermediate nodes in the path. This can lead to path breakage 
if any node runs out of energy. The proposed algorithm not only 
considers energy of the node while selecting the route. In the Key 
Node path table all the shortest routes were considered and node 
energy too considered. If the energy level of the node is >50% 
automatically the path table selects the next route in hierarchy. This 

reduces the damage occurring in routing. The proposed scheme is 
explained with the help of example as shown in fig. 2.

Fig. 2:

The proposed algorithm does not always choose the shortest path 
between source and destination. In fig. 2, nodes with yellow color 
have more than 50%. As shown, the shortest path from source 
node 1 to destination node 6 chosen by AODV is 1-8-7-6 but due 
to low residual energy of node 7, it is not chosen. Immediately 
the key node identifies and chooses the alternate path and chooses 
the path 1-2-3-4-5-6. Thus route 1-2-3-4-5-6 will be selected by 
the key node which is more stable and number of packets can be 
transferred before any node dies.

A. Energy Identification
The energy consumed ec(T) by a node after time T is calculated 
as 

ec(T) = nt x a + nr x b    (1)

Where, nt and nr are number of packets transmitted and received 
by a node after time T respectively, a and b are constants with 
value between 0 and 1. 
The residual energy er(T) of a node at time T, is calculated as

er(T) = ei - ec(T)     (2)

Where, ei is the initial energy of a node [11].

The energy of each node is calculated by the above 2nd equation 
and the key node identifies the energy of each node when a route 
is defined. If the energy of the node is >50% from the path table 
the next route is selected for efficient routing.

V. Conclusion
The proposed algorithm efficiently utilizes the battery power of the 
mobile nodes by identifying the less energy nodes. This algorithm 
does not always choose only the shortest path between source 
and destination but choose such routing path that nodes have the 
maximum residual energy as well as shortest path. By the key node 
connected to the nodes the routing can be done in such a way that 
a route can be established without the data loss. 
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