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Abstract
Expanding Ring Search (ERS) algorithm is a commonly used 
method in searching for a route from source to destination. In 
flooding, a node transmits a message to all of its neighbours. The 
neighbours in turn transmit a message to all of its neighbours 
and so on until the message has been propagated to the entire 
network. HopsPrediction-ERS(HP-ERS) executes an efficient 
route discovery using history of hop counts and it helps in selecting 
good TTL value. A good initial TTL value can reduce the number 
of re-transmitting request messages in the route discovery process. 
It checks for a route to the destination in the cache. If no route 
is found, then it checks for an item to the destination in the 
hops table. If no valid item is found, flooding is used as a way 
to propagate route request messages. This may lead to energy 
consumption because re-broadcasting of packets takes place even 
though the route is formed or same RREQ packet is received by 
the intermediate node many times which also consumes energy. 
The energy consumption takes place because the nodes send the 
packets from one node to the other and communicate with each 
other without any infrastructure. 
We propose an algorithm called HP-Blocking-ERS algorithm 
which reduces the energy consumption. HP-Blocking-ERS works 
by introducing delay at each ring of TTL. After this delay the 
intermediate node receives the chase packet containing “stop-
instruction”  which stops re-broadcasting same packet to the 
intermediate node. In this thesis, we select the best TTL value 
and simultaneously we also introduce a chase packet to avoid re-
broadcasting of same packet. This controls energy consumption 
which is the main problem in MANETS and AODV.
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I. Introduction
A MANET [1-2] is a collection of mobile nodes that candynamically 
form a network to exchange informationwithout using any pre-
existing fixed network infrastructure.The special features of 
MANET bring this technology great Opportunity together with 
severe challenges. A variety ofMANET routing protocols have 
been proposed in therecent years, those can be classified into three 
majorcategories: Proactive or table driven, Reactive or ondemand 
and Hybrid routing protocols.However, following are the protocols 
that are used for mobile ad-hoc networks:

A. Proactive Protocols
In this type of routing protocol, each node in a network maintains 
one or more routing tables which are updated regularly. Each node 
sends a broadcast message to the entire network if there is a change 
in the network topology. However, it sustains additional overhead 
cost due to maintaining up-to-date information and as a result; 
throughput of the network may be affected but it provides the actual 
information to the availability of the network. Distance vector 
(DV) protocol, Destination Sequenced Distance Vector (DSDV) 
protocol, Wireless Routing protocol, Fisheye State Routing (FSR) 

protocol are the examples of Proactive protocols.

B. Reactive Protocols
In this type of routing protocol, each node in a network discovers 
or maintains a route based on-demand. It floods a control message 
by global broadcast during discovering a route and when route is 
discovered then bandwidth is used for data transmission. The main 
advantage is that this protocol needs less routing information but 
the disadvantages are that it produces huge control packets due to 
route discovery during topology changes which occurs frequently 
in MANETs and it incurs higher latency. The examples of this 
type of protocol are Dynamic Source Routing (DSR), Ad-hoc 
On Demand Routing (AODV) and Associativity Based Routing 
(ABR) protocols.

C. Hybrid Protocols
It is a combination of proactive and reactive protocols taking the 
best features from both worlds.

1. Ad-hoc On-demand Distance Vector (AODV) Protocol
AODV[3] is a reactive protocol which finds route from source to 
destination  only when it is required. AODV uses the concepts of 
blind flooding for forwarding the RREQ packets from source to 
all intermediate nodes in the network to find route. The RREQ is 
broadcasted to entire network so every adjacentnodes will receive 
and process it. All intermediate nodes which receive RREQ for 
the first time check the routing table for route. If there is route, it 
sends the RREP packet to source, otherwise it rebroadcasts the 
RREQ to its neighbors. If RREQ is received, it will silently drop 
RREQ. If the node is destination, it sends the RREP packet to the 
source. Once the route is established it is maintained as long as it is 
required. However, when intermediates nodes loses connectivity, 
the RERR will be sent to the source and source sends packets either 
through alternate paths or it will restart route discovery process. 
Thus, route discovery process leads to consumption of energy.
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Fig. 1: (a). Propagation of Route Request (RREQ) Packet



IJCST  Vol. 5, ISSue 3, July - SepT 2014  ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m 302   InternatIonal Journal of Computer SCIenCe and teChnology

 

Fig. 1: (b). Path Taken by Route Reply (RREP) Packet

II. Related work
To overcome the problem of energy consumption, ERS (Expanding 
Ring Search) is applied using TTL(Time To Live) mechanism. The 
TTL value finds out the maximum nodes that the RREQ message 
can go through. Initially in ERS , the TTL value is set to a value 
say, N. Thus, the message is disseminated in a ring with radius of 
N hops. If the route to destination is not found, N is incremented, 
and message is broadcasted again. This step is repeated until the 
value of TTL is more than the value named as “threshold”. When 
the value of TTL is more than threshold value it is set to a “limited 
value” then the RREQ message is broadcasted to entire network. 
Node D on receiving the RREQ message reply to the node S by 
sending RREP message which indicates the way to D.
The ERS mechanism brings down the overhead and also uses the 
energy efficiently, however it has certain disadvantages. In this 
mechanism, if the destination node is far away from source node 
then source node has to rebroadcast RREQ message several times. 
As a result, the intermediates nodes have to receive the message 
again and again and have to repeat the process again. This leads 
to high energy consumption and routing overhead. To overcome 
this problem various methods have  been proposed. 

III. Choice of Simulator
QualNet and OPNET are well-developed commercial software • 
products and cost is high[4]
GloMoSim is available for download onlyif the IP address • 
resolves to an academic domain name
Ns2 is free to download and it helps for simulating mobile • 
ad hoc networks. New features are developed continuously 
in Ns2. Hence the choice of simulator is Ns2.[5-6].

A. Features And Functionalities of NS2 Tool
NS2 supports protocols like TCP, UDP, HTTP, routing algorithms, 
MAC etc. NS2 supports traffic models such as CBR, VBR, Web 
etc., and error models like uniform, burst etc, and misc like radio 
propagation, mobility models, energy models and various tools 
for topology generation,visualization tools (NAM) and tracing 
. NS2 has dual language architecture: C++ &OTcl. It uses C++ 
for core elements and models which compile once and run many 
times using scripting language Tcl/ OTcl for simulations . The 
component diagram of NS2 is given in fig. C++ code is used to 
model the behavior of the network simulation while Tcl/OTcl 
scripts are used to control and simulate the wired and wireless 
networks.

Fig. 2: NS2 Architecture

IV. Performance and Evaluation
This section discusses how the nodes communicate and pass 
the packets and how the route is formed with less energy 
consumption. This includes the platform i.e., Ubuntu and the tool 
NS2 (Network Simulator version 2), NAM (Network Animator) 
and Tracegraph.
All the simulation, implementation and analysis work was done on 
Linux. The Operating system used here is Ubuntu. The reason for 
choosing this specific Operating System for research work is that 
it is one of the most stable and robust platforms. Linux systems 
provide more security than others and security is a very essential 
element in network environments.
The basic route discovery structure of HP-Blocking-ERS[8][9] 
algorithm is alike as ERS algorithm and the only difference is that 
it does note resume its route search procedure from the source 
node every time when rebroadcasting is necessary.
The two signals in this algorithm are RREP and ‘stop_instruction’. 
The RREP informs the source node that ‘a route node is found’ 
and ‘stop_instruction’informs that the flooding to be stopped.

A. Performance Metricsused

1. Average end-to-end Delay of Data Packets
It is defined as the average end-to-end delay of data packets within 
a network. The sum of all time differences between the packet sent 
and received divided by the number of packets, gives the average 
end-to-end delay. The lower the end-to-end delay the better the 
application performance.

2. Average Packet Delivery Ratio
The ratio of the number of delivered data packet to the destination. 
This illustrates the level of delivered data to the destination.

B. Evaluation
The performance of modified AODV protocol is shown using 
NS2 tool with the above metrics. The X-graphs are are shown 
using this tool.
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C. Simulationparameters
PARAMETERS VALUE
Transmission Range 250m
Topology Size 1200*1200
Simulation Time 100S
Packet size 512 bytes
Traffic type CBR(UDP)
Routing protocol AODV
Number of nodes 40
Antenna type Omni Antenna
Propagation Two Ray Ground
MAC protocol IEEE 802.11
Data interval 0.5
Start time 0.2

D. Simulation Results

Fig. 3: 

The above graph shows that using HP-Blocking-ERS algorithm 
the energy consumption of the nodes has been reduced. Due to 
decrease in flooding the energy consumption has been reduced.

Fig. 3(a):

Fig. 3(b):

In the fig. 3(a), it simulates the packet delivery ratio where it 
shows that in Expanding AODV protocol the packet delivery 
ratio is very high. This shows that using proposed algorithm it 
has been increased.
In fig. 3(b) the end-to-end delay is shown using simulation. In 
expanding AODV protocol delay has been decreased this shows 
that using proposed algorithm it has been decreased.

V. Conclusion
In this paper, we proposed an efficient way to improve the route 
request process of AODV in particular and an effective way to 
improve the ERS algorithm. By using the proposed idea, HP-
Blocking-ERS algorithm outperforms both ERS-AODV and HP-
ERS-AODV algorithms by reducing end-to-end delay due to the 
reduction in over-crowding network  and route request response 
time and by improving routing overhead due to the reduction in 
the number of re-transmitting request messages. The result is 
resources saving such as power which is an important issue in 
mobile ad hoc area. Our performance evaluation demonstrates 
the efficiency of the AODV using the proposed idea as compared 
with AODV using ERS only.
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