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Abstract 
Ad hoc networks are a new wireless networking pattern for 

mobile hosts. These networks are one of the autonomous 

systems that composite of mobile nodes with wireless links 

between them. Each node in these networks not only as an 

end system also can operate instead of a router and can 

forward packets. Unlike traditional mobile wireless 

networks, ad hoc networks do not rely on any fixed 

infrastructure and this feature causes frequent changes of 

the network topology. A Mobile ad hoc network is a 

collection of wireless mobile nodes that are capable of 

communicating with each other without the use of a 

network infrastructure or any centralized administration. 

The mobile nodes perform both as a host and a router 

forwarding packets to other nodes. Routing in these 

networks is highly complex. Due to moving nodes, many 

protocols have been developed. Performance of each 

protocol is depending on their working in different 

conditions. This Paper describes a short review on the most 

popular routing protocol of MANET i.e. Ad hoc on demand 

vector routing protocol (AODV). 

Keywords: MANET, Routing Protocol, AODV, 

Energy Efficient Routing.  

 

 

1. Introduction: Mobile Ad Hoc Networks 
 

Computers and wireless communication has 

undergone a paradigm shift in recent years as a result 

mobile computing has evolved as prominent link 

field of computer communication. Wireless devices 

have evolved in terms of size, form factor and design 

hence they can be carried anywhere and can be used 

at any time. Due to mobile nature of wireless devices 

they have been trimmed down extensively, thus 

leaving very little space for battery pack. Biggest 

constrains of wireless devices therefore remains finite 

power supply. So the need of hour is efficient power 

management in wireless communication. Collection 

of wireless mobile host forms an ad hoc network 

which in turn forms a temporary independent of any 

standalone infrastructure or centralized information. 

Fundamental challenge is constructing a MANET to 

enable each device with capability to continuously 

maintain the information required to route the traffic.  

 

Areas where primary concern of establishing and 

infrastructure based network are time lag and 

enlarged cost. MANET solves this primary concern. 

In continuous efforts of decreasing form factor and 

increasing the portability of mobile devices 

constraints like battery capacity and heat dissipation 

has arise which needs to be tackle through systematic 

energy efficiency program. Technology and research 

are improvising at steady but slower pace for 

enhancing the battery capacity and minimizing heat 

dissipation.  

 

The solution is energy efficiency which can be 

accomplished by doing work per unit of battery 

energy consumed and heat dissipated. Some of the 

challenges in MANET include Limited Bandwidth, 

Limiting power supply, Unicast routing, Multicast 

routing, Network overhead, Quality of service, 

Energy Efficient, Security, Battery constraints. 

 

Characteristics of MANET   

Communication via wireless network 

Easy to Deploy 

Dynamic network topology 

Nodes perform roles of both hosts and routers 

Flexible, No infrastructure needed 

Frequent routing updates 

Can be set up anywhere 
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1.1 Applications of MANET 
 

With the increase of portable devices as well as 

progress in wireless communication, ad hoc 

networking is gaining importance with the increasing 

number of widespread applications. Figure2 below 

represents an application scenario of MANET. 

Typical applications include: 

 Military battlefield: Military equipment now 

routinely contains some sort of computer equipment. 

Ad hoc networking would allow the military to take 

advantage of commonplace network technology to 

maintain an information network between the 

soldiers, vehicles, and military information head 

quarters. The basic techniques of ad hoc network 

came from this field. 

 Commercial Sector: Ad hoc can be used in 

emergency/rescue operations for disaster relief 

efforts, e.g. in fire, flood, or earthquake. Emergency 

rescue operations must take place where non-existing 

or damaged communications infrastructure and rapid 

deployment of a communication network is needed. 

Information is relayed from one rescue team member 

to another over a small handheld. 

 

Other commercial scenarios include e.g. ship-to-ship 

ad hoc mobile communication, law enforcement, etc. 

 

 
 

Figure 1 (a) 

 

 
Figure 1 (b) 

 
Figure 1(a), (b):  Applications of MANET 

Local level: Ad hoc networks can 

autonomously link an instant and temporary 

multimedia network using notebook computers 

or palmtop computers to spread and share 

information among participants at a e.g. 

conference or classroom. Another appropriate 

local level application might be in home 

networks where devices can communicate 

directly to exchange information. Similarly in 

other civilian environments like taxicab, sports 

stadium, boat and small aircraft, mobile ad hoc 

communications will have many applications. 

 

Personal Area Network (PAN). Short-range 

MANET can simplify the intercommunication 

between various mobile devices (such as 

a PDA, a laptop, and a cellular phone). Tedious 

wired cables are replaced with wireless 

connections. Such an ad hoc network can also 

extend the access to the Internet or other 

networks by mechanisms e.g. Wireless LAN 

(WLAN), GPRS, and UMTS. The PAN is 

potentially a promising application field of 

MANET in the future pervasive computing 

context. 
 

 

2. Routing Protocols 
 

The primary goal of routing protocols in ad-hoc 

network is to establish optimal path (min hops) 

between source and destination with minimum 

overhead and minimum bandwidth consumption so 

that packets are delivered in a timely manner. A 

MANET protocol should function effectively over a 

wide range of networking context from small ad-hoc 

group to larger mobile Multi-hop networks. As figure 

2 shows the categorization of these routing protocols. 

 

 
 

Figure 2: Hierarchy of Routing Protocols 
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Routing protocols can be divided into proactive, 

reactive and hybrid protocols, depending on the 

routing topology. Proactive protocols are typically 

table-driven. Examples of this type include 

Destination Sequence Distance Vector (DSDV). 

Reactive or source-initiated on- demand protocols, in 

contrary, do not periodically update the routing 

information. It is propagated to the nodes only when 

necessary. Example of this type includes Dynamic 

Source Routing (DSR) and Ad Hoc On-Demand 

Distance Vector (AODV). Hybrid protocols make use 

of both reactive and proactive approaches. Example 

of this type includes Zone Routing Protocol (ZRP). 

 

A. Proactive Routing Protocol 
 

In a network utilizing a proactive routing protocol, 

every node maintains one or more tables representing 

the entire topology of the network. These tables are 

updated regularly in order to maintain up-to-date 

routing information from each node to every other 

node. To maintain the up-to-date routing information, 

topology information needs to be exchanged between 

the nodes on a regular basis, leading to relatively 

high overhead on the network. On the other hand, 

routes will always be available on request. Many 

proactive protocols stem from conventional link state 

routing, including the Optimized Link State Routing 

protocol (OLSR). 

 

B. Reactive Routing Protocol 
 

Reactive routing protocols are on-demand protocols. 

These protocols do not attempt to maintain correct 

routing information on all nodes at all times. Routing 

information is collected only when it is needed, and 

route determination depends on sending route queries 

throughout the network. The primary advantage of 

reactive routing is that the wireless channel is not 

subject to the routing overhead data for routes that 

may never be used. While reactive protocols do not 

have the fixed overhead required by maintaining 

continuous routing tables, they may have 

considerable route discovery delay. Reactive search 

procedures can also add a significant amount of 

control traffic to the network due to query flooding. 

Because of these weaknesses, reactive routing is less 

suitable for real-time traffic or in scenarios with a 

high volume of traffic between a large numbers of 

nodes. 

 

 

C. Hybrid Routing Protocol 
 

Wireless hybrid routing is based on the idea of 

organizing nodes in groups and then assigning nodes 

different functionalities inside and outside a group. 

Both routing table size and update packet size are 

reduced by including in them only part of the 

network (instead of the whole); thus, control 

overhead is reduced. The most popular way of 

building hierarchy is to group nodes geographically 

close to each other into explicit clusters. 

 

Each cluster has a leading node (cluster head) to 

communicate to other nodes on behalf of the cluster. 

An alternate way is to have implicit hierarchy. In this 

way, each node has a local scope. Different routing 

strategies are used inside and outside the scope. 

Communications pass across overlapping scopes. 

More efficient overall routing performance can be 

achieved through this flexibility. Since mobile nodes 

have only a single omni-directional radio for wireless 

communications, this type of hierarchical 

organization will be referred to as logical hierarchy to 

distinguish it from the physically hierarchical 

network structure. 

 

 

3 Ad HOC on Demand Distance Vector 

Routing Protocol: An Overview 
 

The Ad hoc On-Demand Distance Vector (AODV) 

algorithm enables dynamic, self-starting, multi-hop 

routing between participating mobile nodes wishing 

to establish and maintain an ad hoc network. AODV 

allows mobile nodes to obtain routes quickly for new 

destinations, and does not require nodes to maintain 

routes to destinations that are not in active 

communication. AODV allows mobile nodes to 

respond to link breakages and changes in network 

topology in a timely manner. The operation of 

AODV is loop-free, and by avoiding the Bellman-

Ford "counting to infinity" problem offers quick 

convergence when the ad-hoc network topology 

changes (typically, when a node moves in the 

network).  

 

When links break, AODV causes the affected set of 

nodes to be notified so that they are able to invalidate 

the routes using the lost link. One distinguishing 

feature of AODV is its use of a destination sequence 

number for each route entry. The destination 

sequence number is created by the destination to be 
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included along with any route information it sends to 

requesting nodes. Using destination sequence 

numbers ensures loop freedom and is simple to 

program.  

 

3.1 Working of AODV 
 

Route Requests (RREQs), Route Replies (RREPs), 

and Route Errors (RERRs) are the message types 

defined by AODV. These message types are received 

via UDP, and normal IP header processing applies. 

So, for instance, the requesting node is expected to 

use its IP address as the Originator IP address for the 

messages. For broadcast messages, the IP limited 

broadcast address (255.255.255.255) is used. This 

means that such messages are not blindly forwarded. 

However, AODV operation does require certain 

messages (e.g., RREQ) to be disseminated widely, 

perhaps throughout the ad hoc network. The range of 

dissemination of such RREQs is indicated by the 

TTL in the IP header. Fragmentation is typically not 

required. As long as the endpoints of a 

communication connection have valid routes to each 

other, AODV does not play any role. When a route to 

a new destination is needed, the node broadcasts a 

RREQ to find a route to the destination.  

 

A route can be determined when the RREQ reaches 

either the destination itself, or an intermediate node 

with a 'fresh enough' route to the destination. A 'fresh 

enough' route is a valid route entry for the destination 

whose associated sequence number is at least as great 

as that contained in the RREQ. The route is made 

available by uni-casting a RREP back to the 

origination of the RREQ. Each node receiving the 

request caches a route back to the originator of the 

request, so that the RREP can be unicast from the 

destination along a path to that originator, or likewise 

from any intermediate node that is able to satisfy the 

request. Nodes monitor the link status of next hops in 

active routes. When a link break in an active route is 

detected, a RERR message is used to notify other 

nodes that the loss of that link has occurred.  

 

The RERR message indicates those destinations 

(possibly subnets) which are no longer reachable by 

way of the broken link. In order to enable this 

reporting mechanism, each node keeps a "precursor 

list", containing the IP address for each its neighbors 

that are likely to use it as a next hop towards each 

destination. The information in the precursor lists is 

most easily acquired during the processing for 

generation of a RREP message, which by definition 

has to be sent to a node in a precursor list. If the 

RREP has a nonzero prefix length, then the originator 

of the RREQ which solicited the RREP information 

is included among the precursors for the subnet route 

(not specifically for the particular destination). A 

RREQ may also be received for a multicast IP 

address. In this document, full processing for such 

messages is not specified. For example, the originator 

of such a RREQ for a multicast IP address may have 

to follow special rules.  

 

However, it is important to enable correct multicast 

operation by intermediate nodes that are not enabled 

as originating or destination nodes for IP multicast 

address, and likewise are not equipped for any special 

multicast protocol processing. For such multicast-

unaware nodes, processing for a multicast IP address 

as a destination IP address MUST be carried out in 

the same way as for any other destination IP address. 

AODV is a routing protocol, and it deals with route 

table management. Route table information must be 

kept even for short-lived routes, such as are created 

to temporarily store reverse paths towards nodes 

originating RREQs. AODV uses the following fields 

with each route table entry:  

 
 Destination IP Address  

 Destination Sequence Number  

 Valid Destination Sequence Number flag  

 Other state and routing flags (e.g., valid, invalid, 

repairable, being repaired)  

  Network Interface 

  Hop Count (number of hops needed to reach 

destination)  

  Next Hop 

 List of Precursors  

 Lifetime (expiration or deletion time of the 

route)  

 

Managing the sequence number is crucial to avoiding 

routing loops, even when links break and a node is no 

longer reachable to supply its own information about 

its sequence number. A destination becomes 

unreachable when a link breaks or is deactivated. 

When these conditions occur, the route is invalidated 

by operations involving the sequence number and 

marking the route table entry state. 
 

3.2 Route discovery and route 

maintenance  

Ad-hoc On-demand distance vector (AODV) 

discovers routes whenever it is needed by route 
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discovery process using traditional routing tables; 

one entry per destination. AODV uses a broadcast 

route discovery algorithm and then the unicast route 

reply massage for finding the route. The following 

sections explain these mechanisms in more detail. 

 

A. Route Discovery 
 

When a node wants to send a packet to some 

destination node and does not have a valid route in its 

routing table for that destination, it initiates a route 

discovery process. Source node broadcasts a route 

request (RREQ) packet to its Neighbours, which then 

forwards the request to their neighbours and so on. 

Nodes generates a Route Request with  destination 

address, Sequence number and Broadcast ID and sent 

it to his neighbour nodes. . Each node receiving the 

route request sends a route back (Forward Path) to 

the node as shown in the figure 3. 

 

 

 
Figure 3: Route Requests in AODV 

 
When the RREQ is received by a node that is either 

the destination node or an intermediate node with a 

fresh enough route to the destination, it replies by 

unicasting the route reply (RREP) towards the source 

node. As the RREP is routed back along the reverse 

path, intermediate nodes along this path set up 

forward path entries to the destination in its route 

table and when the RREP reaches the source node, a 

route from source to the destination established. 

Figure 4 indicates the path of the RREP from the 

destination node to the source node. 

 

 
 

Figure 4: RREP in AODV 

 

B. Route Maintenance 
 

A route established between source and destination 

pair is maintained as long as needed by the source. 

when a link break in an active route is detected, the 

broken link is invalid and a RERR message is sent to 

other nodes. These nodes in turn propagate the RERR 

to their precursor nodes, and so on until the source 

node is reached. The affected source node may then 

choose to either stop sending data or reinitiate route 

discovery for that destination by sending out a new 

RREQ message. 

4. Related Work 

In this section, we study various Energy Efficient 

Routing Protocol which are proposed in the literature. 

Various Protocols have been proposed for MANET. 

All of the MANET routing methods have advantages, 

disadvantages and scope for further research. The 

MANET routing methods in the papers we reviewed 

are based upon energy efficient routing protocol 

which is explained in this section.  

 

The Authors of [1] classified Energy Consumption in 

2 types: Active Communication where all node of the 

route participate in receiving and forwarding data 

packets and Inactive Communication, nodes are idle 

i.e. neither forwards nor receive any data packets.  

 

The Authors of [2] proposed Energy Aware Routing 

Protocol for MANETS. In Transmission Power 

Control Approach, the transmission power increases, 

the transmission range also increases and so it 

reduces the no. of hop count to the destination. 

Topology is infrequent due to weaker transmission. 

Hence there is more high end to end delay and 

network partition. To avoid less power consumption, 

best transmission range between any pairs of nodes is 

required. Hence saves energy of battery, reduces 

interference and congestion in network and the main 

purpose of load distribution is to select underutilized 

node rather than shortest route. Due to proper load 

distribution among node, there is high balance in 

energy usage of nodes. In this approach nodes are 

prevented from being overloaded. It contribute longer 

network lifetime of the node.  

 

The Authors [3] presented Maximum Energy Level 

Ad hoc Distance Vector (MELAODV). To increase 

the network lifetime and get efficient utilization of 

node energy is based on maximum remaining energy 
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route in every node. Comparing energy consumption 

of 2 routing protocols: Ad hoc On Demand Distance 

Vector (AODV) and Maximum Energy Level AODV 

(MELAODV) resulted that data delivery ratio and 

network lifetime are better in MEL-AODV than 

AODV protocol. MELAODV increases lifetime of 

system and improves packet delivery ratio and also 

combines node energy on the link as route selection 

metric.  

 

The Authors [4] proposed an Enhanced AODV 

Routing Protocol. By applying an energy mean value 

algorithm considering nodes energy awareness, 

improves network lifetime of MANET  

 

The Authors of [5] proposed Energy efficient 

Maximum Lifetime Ad hoc Routing (EEMLAR) 

which provides energy efficient path for data 

transmission and maximize the lifetime of network 

and energy consumed is less compared to AODV. 

Energy is saved in the individual nodes by providing 

load balancing.  

 

The Authors of [6] proposed Energy Efficient Path 

Routing (EEPR) Protocol which reduces the variance 

in residual energies of nodes and increase the 

network lifetime of MANET. Protocol selects a path 

based on Min-Max formulation for finding the 

residual energy path for reducing variance in energy 

consumption. Therefore network lifetime of MANET 

also increases. It also selects path that is most Energy 

Efficient and with highest stability and reliability.  

 

The Authors of [7] propose an Energy Based Ad hoc 

On Demand Routing Algorithm that balances energy 

among nodes so that a minimum energy level is 

maintained among nodes, the life of network is 

increased and increasing extensive existence of node 

in the network. Energy sets at minimum threshold 

limit of a mobile node, reaches up to threshold limit 

then node goes to sleep mode and Saves energy. Thus 

increases the network lifetime.  

 

The Authors of [10] presented performance 

improvement techniques of routing protocols where 

energy efficient routing protocol designs to improve 

the performance in terms of energy consumption, 

routing overhead, end to end delay and packet 

delivery ratio of the networks.  

 

 

5. Conclusion 

In this Paper, we studied different research papers on 

energy efficient routing protocol in MANET, to 

determine the route which reduces delay, overhead 

and consumes lesser energy. The greatest challenge 

in designing wireless ad hoc network is limited 

availability of energy resources and to overcome the 

problem of energy conservation there exist a lot of 

routing protocols. Performance varies according to 

variation in network parameters and network 

properties. So we will choose the protocol in such a 

way that which performs best for that particular type 

of network. All these protocols have proved that they 

are better than the conventional AODV. but, still 

there is a room for new research on AODV including 

the detection of possibility of further Improvement. 

Therefore, we can leave it as an open topic for further 

research. 
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