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 Abstract
An ad hoc routing protocol is a convention, or standard, that 
controls how nodes decide which way to route packets between 
computing devices in a mobile Ad-Hoc network .The differences 
are changing of network topology, limited resources like energy. 
These days the energy issue has becomes more important, it is 
required to research about the efficient resource allocation methods 
optimized in wireless networks. In this paper, we improve LAR 
(Location-Aided Routing) which is one of the most famous on 
demand routing methods. This technique uses information about 
the location of mobile node through GPS technique. The new 
protocol considers both areas of routing and find path between 
source to destination by using triangular and rectangular zone. We 
propose a more efficient method of routing which improves the 
quality of services and find path between sources to destination.
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I. Introduction
 Future mobile networks will be efficient to adapt and exist in 
networks which have no fixed infrastructure. An ad hoc network 
is a collection of possibly mobile devices or nodes that can 
establish communications, without a fixed infrastructure or central 
administration. Ad hoc networking is expected to fulfill the dream 
of seamless network architecture and to play an important role in 
next generation wireless networks and services.
Thus, the task of efficiently routing the data packets in terms 
of QoS (Quality of Service) and energy consumption becomes 
very important. Many routing protocols have been proposed for 
efficient routing. Earlier on-demand routing protocols were based 
on flooding the routing packets in all directions irrespective of 
the location of the destination node, result increase bandwidth 
consumption where as table driven protocol maintains large 
amount of information as well as they perform large computations, 
in order to select the best node which results in premature loss 
of battery life. This bandwidth consumption was reduced by the 
Location Aided Routing Protocols. These location based protocols 
uses the Global Positioning System (GPS) to find the direction of 
propagation of the packets. By finding the direction of propagation 
we can decrease the bandwidth consumption. In this paper, we 
are proposing a routing approach which will help to decrease the 
routing overhead and provide optimal path in terms of bandwidth. 
The proposed protocol uses location information to minimize the 
Request Zone to reach the destination node with a certain amount 
of bandwidth. 

A. Related Work
There are many location based routing protocol that provide path 
from source to destination in terms of QOS parameter. These 
routing protocol uses following parameter.

1. Expected Zone
Consider, source node S wants to send the data packet to destination 
node D at time T [8]. Assume that S knows the location of D at 
time Ti. Also it also knows velocity (VD) of D with which D is 
traveling. Maximum distance traveled by D in any direction can 
be calculated as:

Fig. 1: Expected Zone

2. Requested Zone
Request zone is the network area where the requested packets 
are broadcast to find a path from source to destination. In the 
traditional routing algorithms it is the complete network [8]. 
For e.g. In AODV, DSR, etc. RREQ packet is broadcasted in all 
directions to find the optimal path from source to the destination 
node. LAR tries to minimize the request zone by confining it to the 
smallest rectangular area containing both sender and receiver. 

Fig. 2: Requested Zone

3. GLOBAL Position System
GPS is a system of satellites [3], which allows users to determine 
their position. By capturing and storing that position, GPS receivers 
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“digitize” spatial data as they walk, drive, or otherwise traverse the 
land. Receivers differ in their ability to receive and process GPS 
signals and users can have a huge affect on accuracy, depending 
on the methods used to collect and process data.

4. Type of Routing Protocol
T he following is type of routing protocols used by Location 
Based Routing Protocol. 

(i). Location Prediction Based Routing Protocol for 
Mobile Ad-Hoc Networks
We propose a new Mobile Ad-Hoc Network (MANET) routing 
protocol called “Location Prediction Based Routing” (LPBR) to 
simultaneously minimize the number of route discoveries and 
hop count of the paths for a source-destination session. During a 
regular flooding-based route discovery, LPBR collects the location 
and mobility information of nodes in the network and stores the 
collected information at the destination node of the route search 
process. When the minimum-hop route discovered through the 
flooding-based route discovery fails, the destination node attempts 
to predict the current location of each node using the location and 
mobility information collected during the latest flooding-based 
route discovery. A minimum hop Dijkstra algorithm is run on the 
locally predicted global topology. If the predicted minimum hop 
route exists in reality, no expensive flooding-based route discovery 
is needed and the source continues to send data packets on the 
discovered route otherwise, the source initiates another flooding-
based route discovery. Author’s ns-2 simulations indicate that 
LPBR incurs a significantly reduced number of flooding-based 
route discovery attempts compared with the minimum-hop based 
and stable path routing protocols. At the same time, the average 
hop count per path is close to that of the minimum-hop based 
routing protocols.

(ii). Location-Aided Routing (LAR) In Mobile Ad-Hoc 
Networks
A mobile ad hoc network consists of wireless hosts that may 
move often. Movement of hosts results in a change in routes, 
requiring some mechanism for determining new routes. Several 
routing protocols have already been proposed for ad hoc networks. 
This paper suggests an approach to utilize location information 
(for instance, obtained using the global positioning system) to 
improve performance of routing protocols for ad hoc networks.
By using location information, the proposed Location-Aided 
Routing (LAR) protocols limit the search for a new route to a 
smaller “request zone” of the ad hoc network. This results in 
a significant reduction in the number of routing messages. We 
present two algorithms to determine the request zone, and also 
suggest potential optimizations to our algorithms.

(iii). Location Aware Routing Protocol With Dynamic 
Adaptation of Request Zone
Mobile Ad-Hoc Networks is an on demand routing protocol which 
decreases the search area given by LAR [2]. In LAR the search area 
is the smallest rectangle containing both sender as well as receiver. 
LARDAR reduces this rectangle to triangular zone, which helps 
in reducing the routing overheads. But the calculations done to 
find whether the node lie in the forwarding zone or not increases 
the overhead on the node. This result in decrease in battery of 
the node

(iv). Framework for Location Based Power Aware Routing 
in MANET
LARDAR uses the concept of Triangle zone and the angles α and 
β. The protocol LBPAR uses the concept of triangle zone [6]. But 
instead of using the angular values in route request packet as in 
LARDAR it using the concept of slopes of line (Fig. 3) which 
can be calculated using the following formula

Fig. 3: Triangular Zone

The Base objective of LBPAR is to find an optimal path in terms 
of bandwidth consumption along with the reduction in power loss 
of a node. Here, the route discovery process starts when source 
node S initiates a request to send the data packet to destination 
node D. m1 and m2 are the slopes of the line. D (Xd,Yd) are the 
points where the tangents drawn from source to the expected zone 
touches the expected zone. From the 
Mathematical equations it is clear that m1 and m2 will be the 
maximum and minimum slopes for any line drawn between 
the source and any point in between these two tangents. These 
two slopes [5] can be calculated from the following quadratic 
equation:

Source node S broadcast a route request packet to find the path. 
Format of RREQ packet on receiving the RREQ packet node 
‘N’ calculates the slope  using its own location co-ordinates and 
source location co-ordinates. If its slope lies between the max and 
min slope i.e. (m1 ≥ mn ≥ m2) then node will again broadcast the 
packet otherwise node drops the packet. This routing protocol 
is use to routing packets between mobile nodes in an ad hoc 
network using the Global Positioning System. Unlike routing 
protocols like LAR, ILAR, LARDAR this protocol considers 
various parameters like bandwidth requirement and battery life 
of all the intermediate nodes on a path to destination. Increase in 
the battery life tends to high probability of routing path. Based on 
evaluation of LBPAR is proved to be a better protocol as it helps 
in lowering the bandwidth consumption of the network and also 
helps in increasing the battery life by decreasing the number and 
complexity of calculations. 

II. Problem Definition
The Location Aided Routing (LAR) protocols use location 
information to minimize the Request Zone to reach the destination 
node. The availability of small, low-power Global Positioning 
System (GPS) receivers for calculating relative coordinates make 
it possible to apply Location-Aided routing algorithms in mobile 
ad-hoc networks. LAR (Location Aided Routing in Mobile Ad-
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hoc Networks) is an on demand routing protocol which uses the 
location information to identify the request zone and expected 
zone. Request zone in this protocol is the rectangular area including 
both sender as well as receiver. By decreasing the search area, this 
protocol leads to the decrease in routing over heads.
When the source node wants to send data to the destination node 
in the expected zone, the basic approach used by the source node 
is that it floods the data towards the destination node, therefore 
more bandwidth is used and control overheads are increased. 
Instead of flooding, when the search area is reduced to a triangular 
approach, bandwidth and overheads are reduced somewhat. But 
the problem which arises here is that, if the intermediate nodes 
are not present in the triangular area, then the data can’t be sent 
to the destination node.

III. Proposed Work
This protocol is use to improve the path found ratio from source 
to destination because it provide the optimal path , that improve 
the quality of service of this protocol. This approach provides 
solution of flooding and reduces the power conception.

A. Phases of DALBR
There are three phase in this protocol

Route discovery• 
Route Reply • 
Route maintenance• 

1. Route Discovery
Source node S calculate expected zone by using destination 
coordinate and then calculate the requested zone by using the 
expected zone. Source node S initiate the RREQ request that packet 
contain the information like TTL, min_slope_T, max_slope_T, 
min_slope_RT, max_slope_RT, broadcast id, source address, and 
destination address.  All these information is collected by source 
node before sending the RREQ packet to his neighbors. When 
source node neighbors receive the RREQ packet then first of all 
it check the destination address of RREQ, if destination address 
is the address of neighbor node  then it consume the packet and 
send RREP packet to the source node. 
If destination address is not equal to the neighbor node address 
then it check the value of TTL, if TTL is less than or equal to zero 
the node discard the RREQ, else it calculate the slope of from 
source node. If slope lies between the maximum slope (Triangle) 
and minimum slope (Triangle), then attach its own address to list of 
visited node and forward the RREQ packet to its neighbor nodes. 
If slope does not lies between the triangle zones then it will go 
for rectangular zone. If slope lies between rectangular zone than 
node attach its own address to list of visited node and forward the 
RREQ packet to its neighbor nodes. If route cannot qualify neither 
in minimum slope nor maximum slope of triangle or rectangle then 
the node will discard the RREQ packet.This process is followed 
by every node which receive the RREQ packet until the RREQ 
receive the by destination node. 

Algorithm:
If (TTL>=0)
{
 If (Destination_ID==Node_ID)
 { 
      Consume packet;
  Send RREP to Source;
}
Else if (Node_ID! = Destination_ID)
  {
               Calculate Mn;
If (M1>Mn>M2)
 {
 Enter the Node ID to the visited node list;
 Send the RREQ to Neighbors;
 }
 Else
 {
 Calculate Mn;
 If (M3> Mn> M4)
 {
 Enter the Node ID into Visited Node list;
 }}}
Else
{ 
 Drop the packet;
 }

Fig. 4: Algorithm for DALBR

2. Route Reply Phase
In route reply phase if destination receives the RREQ packet then it 
check the packet header destination address. If destination address 
is the address of node then it check minimum and maximum slope. 
If slope lei between these two slope then consume the RREQ 
packet and sent RREP packet to source node via same path which 
path is use to receive RREQ packet from source to destination. 
Otherwise discard the RREQ packet. 

3. Route Maintenance
In Ad-Hoc network there is high mobility of nodes, links between 
nodes are likely to break. Thus, we need to maintain the routing 
path. For example node 4 in Figure move outside to the reach 
of its neighbor then route from source to destination is break. In 
this case route maintenance process is use to maintain the route 
from source to destination. In this phase when a node does not 
receive a RREP packet it will break the path. In this case, the node 
sends a route error (RERR) packet to the source node. When the 
source node receives the packet, it will reconstruct a new path to 
the destination node. 

(i). Simulation Result for path found ratio with number 
of nodes
Fig. 5 shows the path found ratio with different number of node. 
In this graph radio transmission range is 7 Pixel. It suggests that 
when the number of node increases then path found ratio also 
increases. 
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Fig. 5: Chart of Paths Found Ratio and Number of Node

(ii). Simulation Result for Path Found Ratio With Mobility 
of Nodes
Fig. 6 shows the Mobility of nodes is increases then the average 
number of path decreases. When mobile node speed is zero then 
the path between the sources to destination is found for all nodes. 
But when speed is increase then the average number of path is 
either increase or decreases it’s depend upon the location of the 
node.

Fig. 6: Chart Between Average Path and Speed of Node

(iii). Simulation Result for Path Found Ratio % With 
Number of Nodes Between DALBR and FLBPAR
Fig. 7 show the compression between DALBR and FLBPAR 
protocol in terms of path found ratio (%) and different number of 
mobile nodes. Radio transmission range is 7 Pixel. When number 
of node increase then path found ratio is increases in both the 
protocol but DALBR provide better path found ratio than FLBPAR 
protocol due to path found between source to destination by using 
rectangular and triangular requested zone.

Fig. 7: Comparisons Between DALBR and FLBPAR

IV. Conclusion & Future Work
 In wireless ad-hoc networks, there are several characteristics 
different with wired networks. The differences are changing of 
network topology, limited resources like bandwidth and energy 
and so on. LAR (Location-Aided Routing) which is one of the most 
famous locations based routing methods that uses information 
about the location of mobile node through GPS technique. Our new 
protocol “Efficient Route Discovery in Location Aided Routing 
Protocol” considers both areas of routing. At first, propose a more 
efficient routing method which improves the quality of services 
in terms of routing overhead. Secondly, it combines two concept 
of Location Aided Routing to improve the root discovery process 
ie: as the number of nodes increase path found ratio increase. But 
path found ratio may vary if speed of mobile node is fast. Therefore 
the simulation result show that DALBR protocol has overcome 
the problem and provides solution that if there are any nodes not 
present in the area of triangle zone (Requested zone).

V. Future Work
“Efficient Route Discovery in Location Aided Routing Protocol” 
is a protocol which helps in dealing with the two major quality 
factors bandwidth and RREQ flooding. But there is one more 
important quality factor named as “delay” that also needs to be 
handled. Due to dynamic nature of nodes, the paths are unstable. 
Also, limited power is another reason for link failure and in turn 
packet drop. This protocol can further be enhanced on the bases 
of power enable routing along with RREQ and RREP packet.
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