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Abstract- Mobile Ad hoc Network (MANET) is a dynamic decentralized network consisting of randomly moving wireless 
Mobile Nodes (MNs) that collectively perform the task of route discovery. All the nodes are mobile and all the links in an ad 
hoc network are wireless. Shortest path finding has been major issue used in many of the existing routing protocols for 
MANET. LAR Routing Protocol uses location information to diminish routing overhead of the mobile ad-hoc network. 
Normally the LAR protocol makes use of the GPS to get this location information. It relies on a flooding based route 
discovery procedure which results in a huge amount of routing overhead. Proactive routing protocols with global location 
information are needed considering the transmission delay, packet delivery fraction and routing accuracy for MANETs with 
high-speed mobile nodes. In this paper, we implement the proposed algorithm with requisite scenario in which we have to 
evaluate or focus over multi destination area using LAR. This approach is beneficial in reducing the search area and limits 
flooding as well as increases the throughput. Existing systems work on the idea of single source and single destination 
system but our focus is mainly on developing a system having single source and multipoint destination. This makes a 
significant impact on the throughput as well as end to end delay. 
 
Keywords- Ad Hoc On-Demand Distance Vector, Expected Zone, Location Services, Request Zone. 
 
I. INTRODUCTION 
 
Mobile Ad hoc networks consist of autonomous 
system of wireless mobile nodes having no fixed 
infrastructure. Route between any two hosts in a 
mobile ad-hoc network consists of hops through no. 
of hosts. In such systems, the change in topology is 
very unpredictable. So, the task of finding and 
maintaining the routes is non-trivial.  
Routing protocols can be divided into two ways, 
Topology-Based Routing and Position-Based 
Routing. In Topology-Based Routing, the route 
between the nodes is based on the information about 
the links existing in the network. In Position-Based 
Routing, the routing is based on the information 
about the geographical position of the nodes, called 
as the location information. In our approach, we have 
focused mainly on Position-Based Routing. 
This paper suggests an approach for Two-Ray 
Ground Radio Propagation Model in MANET to 
decrease the overhead of route discovery phase in 
multipoint destinations by utilizing location 
information for MNs. Proposed algorithm is based on 
Location-aided routing (LAR) algorithm in the matter 
of exploration of route to the destination. This 
proposed protocol also focuses on increasing 
throughput for multi-destination algorithm in 
comparison to simple LAR protocol which employs 
single source-single destination. The LAR protocol 
uses location information which is beneficial to 
reduce the search space for any desired route causing 
lesser route discovery messages.  
This paper is organized as follows: Section 2 
discusses some related works. Section 3 includes 
subsections describing the suggested approach.  

 
Section 4 includes performance evaluation of the 
proposed protocol. Finally, section 5 presents the 
conclusions and future scope. 
 
1.1. Location Services 
A specific mechanism is employed for the most of the 
Position-Based Routing protocols, called Location 
Service which provides Location Information. 
Location Services can be categorized as: Proactive 
and Reactive. 
In proactive protocols, a randomly mobile node 
shares its position information with other moving 
nodes; accordingly there will be immediate updating 
of location information from each mobile node. In 
Reactive protocols, there is on-demand transmission 
of location information between the mobile nodes. So 
the location information is merely transmitted on 
request. Hence reactive location services behave in a 
manner where it asks for the location information 
when required. For each mobile node in reactive 
location services, there is an embedded location table 
containing the location information [10]. 
 
1.2 Ad-hoc On-demand Distance Vector (AODV) 
Ad-hoc On demand Distance Vector (AODV) is a 
reactive routing protocol for mobile ad-hoc networks 
(MANETs). It is a distance-vector routing protocol 
that utilizes the hop count, or the number of nodes in 
a route to discover the best available path between the 
hosts in the network. AODV attempts to find a route 
to destination only when needed. A source node 
initiates the route discovery by transmitting a route 
request (RREQ) packet to all of its neighbors. The 
nodes that receive RREQ packets re-transmit them in 
the network in all directions until the destination or a 
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node that knows the path to destination is found. 
Once a RREQ packet reaches the final destination or 
at a node that knows a path to the destination, a route 
reply (RREP) message is produced and it is unicasted 
back to the source node. Arrival of RREP message at 
the source indicates a completion of route discovery 
process [9]. 
The route discovery process in AODV also employs 
mechanisms such as sequence numbers and hop 
count. These mechanisms help to prevent a node from 
forwarding the same Route Request Message multiple 
times and also to limit how far the request message 
will travel in the searched MANET domain. This 
route discovery technique is referred to as flooding. 
 
II. RELATED WORKS  
 
Various routing protocols have been proposed for 
finding the route to the destination. Geographical 
positioning system is used for finding the location 
information of the particular node. Each node 
determines its physical location using GPS. Ko and 
Vaidya worked on simple LAR protocol to utilize the 
location information to enhance the performance of 
routing protocols for ad-hoc networks [12]. In paper 
[7], routing protocol PLAR is proposed which makes 
use of “Information Life Time” to find out the new 
location Information resulting in decreased overhead. 
Another routing protocol has been proposed which 
attempts to reduce control messages overhead of Ad-
hoc On Demand Distance Vector protocol by 
flooding only the portion of network containing the 
route to the destination [9]. 
 
Another hybrid routing protocol is aimed to optimize 
usage of link bandwidth of MANETs by decreasing 
the routing overload and decrease energy 
consumption of the mobile devices by limiting the 
number of operations for route determination [8]. 
Similarly a no. of routing protocol have been 
proposed to optimize the performance of location 
aided routing protocols [1], [3], [5]. Wang and Wang 
[8] proposed an improved location-aided routing to 
improve efficiency and route maintenance. 
 
III. LAR PROTOCOL 
 
Our study concentrates on Location-aided routing 
protocol and its improvements. LAR is a modification 
of AODV protocol which relies on Global 
Positioning System (GPS) and travelling velocity of 
the nodes to limit flooding to a small area which is 
likely to contain a route to destination. This approach 
reduces the amount of control traffic passing 
throughout the network during the process of route 
discovery because only a portion of the network is 
being searched. Location Aided Routing (LAR) is 
one of the popular mechanisms for decreasing 
message overhead in AODV. LAR assumes that the 
nodes in the network know about their own position. 

Based on this information, LAR limits the route 
search space area to the part of the network where the 
path to destination node is supposed to be located. 
LAR modifies the route discovery procedure so that 
only those nodes which belong to the search space 
area would retransmit RREQ messages. When an 
RREQ packet reaches to an intermediate node, the 
node first determines if it belongs to the search space. 
If the node is part of search space, the RREQ packet 
is rebroadcasted, otherwise the packet is discarded. 
 
3.1 Basic LAR Algorithm 
In LAR, if a node wishes to establish a route to node 
D, and S knows the location information about the 

node D( ) as well as its average speed  at 
time , then an expected zone can be calculated 

easily  for a Circular region with centre of ( ) 
and radius of R= ( ) in the time . In this 
algorithm node S defines the rectangular region 
comprising Source node and Expected Zone. 
Therefore, intermediate nodes only within that 
specific request zone region will forward the route 
discovery packets [7]. 
 

 
Fig.1. LAR Scheme 

 
3.2. Proposed Algorithm 
3.2.1. Performance Metrics 
The following are the performance metrics used for 
the analysis: 
 
3.2.1.2 Throughput 
Throughput represents the total amount of data 
transferred from one place to another in a specified 
amount of time. It is typically measured in Kbps, 
Mbps and Gbps.  
 
3.2.1.2 Routing Overhead 
Protocol overhead is the additional bandwidth used 
by a communication protocol. LAR is mainly 
designed for reducing the overhead between the 
nodes. 
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3.2.2. Simulation Parameters 
The Table 1 summarizes the simulation configuration 
used for the current analysis. 
 

Table 1: Simulation Parameters 

 
 
3.3 Steps of Proposed Algorithm 
1. The user nodes powers up. 
2. The source node initiates the data packet 
propagation process. 
3. The source node broadcasts Route request (RREQ) 
to neighbouring nodes within the request zone. 
4. If the address of data packet matches the address of 
the receiving node 
         a. The receiving node becomes the destination. 
5. Else 
          b. The node broadcasts the packet to its 
neighbouring nodes. 
6. Each node sends Route Reply as acknowledgement 
to its previous node. 
7. Simulation repeats step 4 and 5 until the data  
packet reaches the mid-point of line joining sender 
and the Receiver, called as intermediate node. 
8. The intermediate Node starts sending RREQ to its 
neighbouring nodes in all the directions.  
9.  If the neighbouring nodes conform to the criteria 
of request zone, they receive the packets Otherwise 
packet is discarded. 
10.  Now repeat steps 4 to 8 again in all the directions 
of multiple destinations until the RREQ reaches to all 
the destinations. 
11. After the route is established, data communication 
starts. 
Multiple paths can form at traffic sources as well as at 
intermediate nodes. When all these paths fail, only 
then discovery for new route occurs. This reduces 
routing overhead as well as latency.  Multiple paths 
can help to balance load by forwarding data packets 
at the same time on multiple paths. 
 

IV. PERFORMANCE EVALUATION 
 
4.1. Throughput comparison 
 It is the average rate of successful packets delivered 
over a communication channel. The throughput is 
measured in kilo bits per second. 
 

 
Fig.2. Comparison graph of Simple LAR and Proposed Single 

Source Multi-point LAR on the basis of Throughput 
 
The above Fig. 2 is used to demonstrate the 
throughput analysis for simple and proposed 
algorithm. The total time of simulation is 70.0 sec in 
which the data is transmitted and received among the 
nodes. The comparison graph shows that there is a 
significant rise in requests sent to the other nodes 
starting from default source to the destination. It can 
be inferred from the graph that with the passage of 
time, the rate of packets send also increases as the 
normal behaviour of the network. Initially, the 
simulation starts from 0.0 sec. At some instants, some 
and more nodes start communicating and sending 
request to each other. But due to the effect of 
proposed algorithm, the throughput of proposed 
algorithm is somehow slightly higher as compared to 
simple. The above graph clearly depicts that the 
performance of proposed algorithm is quiet good as 
compared to the simple in terms of throughput. 
 
4.2. Network Overhead Comparison 
In simple words, overhead is any combination of 
excessive computation time, memory, link 
bandwidth, or other resources that are required to 
attain a particular goal. Less will be the overhead 
higher will be the efficiency of any medium. The 
above Fig. 3 is used to demonstrate the overhead 
analysis for simple and proposed algorithm. The total 
time of simulation is 70.0 sec in which the data is 
transmitted and received among the nodes. 
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Fig.3. Comparison graph of Simple LAR and Proposed Single 

Source Multi-point LAR on the basis of Overhead 
 
Due to the effect of proposed algorithm, the overhead 
of proposed algorithm is significantly lower as 
compared to simple. In Single Source Multipoint 
Destination protocol, the overhead gets distributed 
over more no. of paths which is minor. But in simple 
LAR, the network overhead s emphasised totally on 
the single path which results into a large overhead 
problem. The above graph clearly depicts that the 
performance of proposed algorithm is quiet good as 
compared to the simple in terms of overhead. 
 
CONCLUSION 
 
In the paper, main focus is over LAR protocol in 
which work is implemented by keeping location 
aware approach in mind. For, the sake of this we 
develop two scenarios to evaluate the analysis in 
context to find the goals of objectives and to 
overcome from the various problems. The first 
scenario was made to evaluate the simple scenario in 
which simple LAR (single source single destination) 
in wireless network was done. But, in the proposed 
scenario we improved the normal LAR to signify 
with multi destination area. In this scheme, the next-
hop node is selected with minimum angle along with 
the straight line drawn between source and 
destination node in the requested zone as per LAR 
protocol.  The performance of simple LAR (single 
source and single destination), and proposed LAR 
(multi source destination) routing protocols have been 
evaluated on the basis throughput and network 
overhead .The parameters used for comparison and 
work was throughput and network overhead. From 
the results and scenario, it was observed that the 
performance and results of proposed work is quite 
reliable and optimist for proposed work as compared 
to simple one. The overall results indicate that our 
proposed scheme is superior to the simple scheme. 
For the future scope, one may consider to work over 
some more parameters to evaluate the efficiency of 
results more. Furthermore, there should be need to 
work over scalability issues of wireless network and 
battery life time as a future scope. 
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