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Abstract— Energy efficiency is an important concern in 

wireless mobile ad hoc networks, because the mobile nodes 

in ad hoc networks communicate without an aid of an 

infrastructure on limited battery capacity. Here a new 

routing algorithm called Position Based Hybrid Routing 

(PBHRA) describes effective use of bandwidth and extend 

the battery life of the mobile nodes. This is done, by 

reducing the computational time in the proposed algorithm. 

The mobile nodes in MANETS do not have a centralized 

Administration. Hence in PBHRA, the central node for 

controlling the route determination acts as Master node 

which directs and controls the other nodes. The performance 

evaluation of the algorithm 
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I. INTRODUCTION 

A mobile Ad hoc network (MANET) is a collection of 

wireless mobile nodes self-configured to form an infra-

structure less network. It is important that the routing 

protocol should be able to find routes that have a high 

degree of mobility. The challenges to the routing protocol 

design are the lack of dedicated routing infrastructure. 

Routing is the process of finding a path from a source to 

some arbitrary destination on the network. Existing routing 

protocols can be classified either as proactive or reactive. 

Routing in MANET is an important issue as it involves 

sending messages to a destination node in a network. As 

each node move arbitrarily in MANET, it cause the network 

topology unpredictable as it change frequently .These 

characteristics makes the designing of routing protocol more 

complicated for MANET. 

A. PROACTIVE ROUTING ALGORITHM: 

The up-to-date routing information from each node to every 

other node is maintained by proactive or table driven 

proactive routing protocols. Examples of table driven 

routing  are DSDV,CGSR(Clustered Gateway Switch 

Routing),etc. 

1) DSDV: 

The destination sequenced distance vector algorithm [7] 

modifies the distance vector algorithm to guarantee loop 

freedom by using sequence number. 

B. ON DEMAND ROUTING ALGORITHM: 

Routes are formed only when needed, that is when any node 

sends a packet. Some examples of  reactive or on -demand  

routing protocols are AODV,DSR,TORA,etc 

1) AODV:  

Ad hoc on-demand distance vector[6]  routing is an on-

demand version of the table driven Dynamic Destination 

Sequenced Distance vector (DSDV) protocol [7].The ad hoc 

on demand distance vector Algorithm  is an improvement of 

DSDV, it tries to minimize routing overhead. 

C. HYBRID ROUTING ALGORITHM: 

Hybrid routing use advantages of table driven and on- 

demand algorithm and minimize the disadvantage of 

proactive and reactive protocols [6]. Geographic distance 

routing (GEDIR), distance routing effect algorithm for 

mobility (DREAM), most forward within radius (MFR) are 

some of the examples of hybrid routing algorithms. 

 Here we put forward the overview of different 

routing algorithms based on their position in section 2 and 

proposed position based  algorithms in section 3. 

II. OVERVIEW OF POSITION BASED ROUTING PROTOCOLS 

Position changes which occur because of nodes mobility in 

MANET cause changes in routing tables of nodes. The 

geographical positions of nodes are determined by GPS and 

localization is realized. The GPSs, which are embedded in 

nodes, are used to update information in tables in position-

based algorithms. That makes position-based algorithms 

different from the table driven and on demand algorithms. 

           The preferred systems for providing  latitude, 

longitude and height values at high reliability and low cost 

is the GPS. Some of the GPS based hybrid routing 

algorithms are directional routing algorithm (DIR), most 

forward within radius (MFR), geographic distance routing 

(GEDIR) and distance routing effect algorithm for mobility 

(DREAM). 

              Each node finds its location by GPS or another 

positioning system. Each node periodically broadcasts its 

location information by hello packets, to its neighbors and 

then they will update their location tables. The source node 

finds the location of destination node, by a suitable location 

server. Some of the position based routing algorithms are as 

follows. 

A. LAR: 

The Location Aided Routing (LAR) [12] is a reactive 

unicast routing scheme. LAR is a reactive protocol which is 

based on the DSR. This routing protocol uses location 

information to diminish routing overhead of the mobile ad 

hoc network. The mobile host recognizes their physical 

location by the availability of GPS. To play down the 

complexity of the protocol, we assume that every host 

knows its position exactly; the differentiation between the 

exact position and calculated position of GPS will not be 

considered. An assumption is taken into consideration that 

the mobile nodes are only moving in a two-dimensional 

plane. It has two types of zones-Expected zone and 

Requested zone. 
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LAR exploits position information and is proposed 

to improve the efficiency of the route discovery procedure 

by limiting the scope of route request flooding. LAR aims to 

reduce the overhead to send the route requests only into a 

specific area, which is likely to contain the destination. 
Using location information, we attempt to reduce the 

number of nodes to whom route request is propagated. 

B. ZRP: 

The Zone Routing Protocol  was first introduced by 

Zygmund Haas [4].It is a hybrid protocol that combines 

reactive and proactive strategies. ZRP introduces the notion 

of a routing zone, which is a set of nodes within the local 

neighborhood. In practice the zone is defined by the 

maximum number of hops, a node within the zone may be 

distant from the zone's center node. 

Route caching and local repair is also possible. But 

it is not used in independent performance comparisons. 

C.  APU: 

The Adaptive Position Update (APU) strategy for 

geographic routing is based on mobility prediction [8]. APU 

enables nodes to update their position adaptively to the node 

mobility and traffic pattern. 

The listings of the assumptions are  

(1) All nodes are aware of their own position and velocity,  

(2) All links are bi-directional,  

(3)The beacon updates include the current location and 

velocity of the nodes, and  

(4) Data packets can piggyback position and velocity 

updates. All one-hop neighbors operate in the promiscuous 

mode and hence can overhear the data packets. 

Instead of periodic beaconing, APU adapts the 

beacon update intervals to the mobility of the nodes. Using 

the mobility prediction rule the position of node I and its 

velocity along x and y axes, and current position of I can be 

estimated. The deviation of distance (D
i
devi ) can also be 

calculated. 

On-Demand Learning (ODL) Rule aims at 

improving the accuracy of topology along the routing path 

from the source to the destination, for each traffic flow 

within the network. The APU strategy significantly lowers 

the number of beacon updates, and  also achieves a better 

packet delivery rate. 

D.  GEDIR: 

Geographic distance routing (GEDIR) algorithm [13] use 

geographical information of neighbor and destination nodes 

in order to determine message packet receivers. The 

meaning of the neighbor node is the closest node to target 

node. Algorithm determines the target within a few CPU 

cycles (Lin, 1999).GEDIR algorithm use only latitude and 

longitude parts of geographical information of whole nodes. 

Every node knows geographical positions of only its own. 

V-GEIDER:It is another position based algorithm 

that determines intersection nodes within possible circular or 

rectangular voronoi diagram of the destination[6]. 

E.  DREAM: 

DREAM [2] was one of the first protocols that incorporated 

position information within a routing protocol. In DREAM, 

each node maintains a position database that stores position 

information about all other nodes within the network 

  It is a location based algorithm, that makes use of 

the distance. This means, that two nodes appear to move 

slower with respect to each other with increasing distance. 
The Distance Routing Effect Algorithm for Mobility 

(DREAM) [15] exploits location and speed information of 

mobile nodes for data packet routing. In DREAM, 

geographical information is used to limit the flooding of 

data packets to a small region, rather than to merely provide 

assistance during the route discovery phase in LAR. 

DREAM is a proactive routing scheme. In DREAM, the 

routing table of a node contains location information of all 

other nodes in the network. Mobile nodes are allowed to 

adjust transmission frequencies of their location updates 

according to their mobility patterns. But it is not scalable 

and requires large beacon update. 

GEDIR,MER,DIR and DREAM calculate 

intermodal position information (latitude and longitude) to 

decide routing. Numerous routing algorithms have been 

proposed for efficient routing embedded in two dimension 

in mobile ad hoc networks. PBHRA (Position based hybrid 

routing algorithm) is made not only with intermodal 

distance, using node density and battery life, but also 

calculate in three dimension. 

III. PROPOSED ALGORITHM 

Position based hybrid routing algorithm is proposed for 

selection of Master node. In proposed algorithm a central 

node or the Master node is assigned to direct the routing 

information, in wireless infrastructure network. As the 

battery life of the central node goes beyond the threshold 

level, it transfers the master ship to the secondary node 

depending on the node density and battery life. The 

computation time is reduced which is an important factor for 

battery consumption 

A. STEPS OF PBHRA ALGORITHM: 

The proposed algorithm consists of following steps: 

(1) As the network is first formed, a node that stands 

up first is assigned as Master node. 

(2) If two nodes are found, then the node with the 

MAC address of lower value is assigned as Master 

node. 

(3) Determining the geographical position, battery life 

and node density, Master node forms Position 

information Matrix (P). 

 

(4) In the above Matrix the row number is equal to the 

number of nodes in the network. The ai,bi,ci are the 

position data, bli  is the battery life,di is density and 

oi is order number of update packets. 

(5) Master node calculates the distance of each node to 

each other. 
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(6) A matrix M is formed with the distance calculated. 

 
The diagonal elements are zero, as the distance of   

every node to itself is zero. 

(7) From M symmetrical Matrix, calculation of upper 

triangular matrix is done. 

(8) The lower triangular values are filled by the value 

of upper triangular matrix value. Thus the 

computational time which is very important for 

battery life is reduced. 

(9) The node in the center of the network is 

determined. 

 
The smallest of T element forms the number of 

node in the center of the network. 

(10) New master node candidate is the node that is in 

the center of the network. 

(11) Master node asks the candidate master node, 

whether it can act as Master node. 

 If positive, it sends whole routing 

information to the node and declares it as 

Master node. 

 If negative, it approaches the secondary 

node that is near to the center node. 

(12) If the Master node goes away from the central       

position or battery life falls below threshold, it 

transfers mastership to other node. 

(13) The other nodes hold “master node packets” in 

memory. But do not hold information of whole 

node. 

B. DISTRIBUTION OF DATA PACKETS IN     THE   

NETWORK: 

The distribution of data packets follows source route 

mechanism. The whole of the path information from the 

node to destination is written by the node that sends the data 

packet. Thus the header of the packet contains the 

information from itself to destination. The sender 

broadcasting distance is predicted by PBHRA algorithm. 

And the next node to which the data packet is to be sent is 

guaranteed by the sender node broadcasting distance. The 

figure 1 shows the packets distributed in the network 

 

Fig. 1: Distribution of a data packet  in the network 

C. SIMULATIONS: 

Network Simulator is used to evaluate the performance of 

(PBHRA) algorithm by comparing it with other routing 

algorithms through the following metrics: 

 Delay: The delay is the average time it takes for a 

packet to reach the destination after it leaves the 

source. 

 Packet delivery ratio: The ratio of packets received 

by receivers to the total number of packets sent by 

senders during the simulation. 

 Normalized Routing load: It is the ratio of number 

of control packets to the data packets transmitted in 

the network. The performance of the network is 

increased as the normalized routing load decreases. 

 Energy consumption: energy consumption per 

packet is the ratio of the total energy consumed by 

the nodes in the network to the number of packets 

successfully reached the destination. 

Network simulator used to simulate a flat area of 

1200m by 1200m with varying number of randomly 

positioned wireless router nodes. 

 Transmission range - 250m. 

 Carrier sense range - 550m. 

 Data  rate          -  1Mbps 

1) Simulation result: 

 

Fig. 2: Simulation Result 

D. PERFORMANCE OF ALGORITHM: 

According to the proposed algorithm, any broadcasting 

packet is not transmitted in network except the master node 

transmits an announcement packet which tells that it is a 

master node. On the other hand, in all reactive and proactive 

algorithms discussed in section 1, broadcasting packets are 

used for the processes of routing determination and creating 

routing table.  

The route request packets and update packets for 

node position information are not any broadcast packet in 

the proposed algorithm. 

Evaluate the performance of PBHRA algorithm is 

done by comparing it with the other algorithms in different 

scenarios by varying the session rate. The different scenarios 

such as 

 Normalized routing load. 

 Delay comparison. 

 Packet delivery fraction. 

 Impact of Network Size. 

 Impact of Number of Channels. 
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are considered. Nodes send packets only to master node 

for route request and position information update. 

Consequently, bandwidth of network is efficiently used. 

 

Fig. 2:  Normalised routing load for 20 sourced / 50 noded 

networks 

An additional advantage of the proposed algorithm 

is that any node except master node does not hold routing 

table and the process of routing determination since only 

master nodes responds to routing requests. As a result of 

this, life times of batteries of nodes will be longer. The 

performance of PBHRA algorithm when compared to 

AODV, DSR, DSDV is given in figure 2.The simulation 

study for evaluating the proposed algorithm is still on 

progress. 

IV. CONCLUSION 

Bandwidth and battery life are limited sources in ad hoc 

networks. With the algorithm developed, the overhead 

generated by the process of routing determinations is at 

minimum level.  

Ad hoc network gain many application and it’s a 

wide area of research. Each protocol has its own merits and 

demerits.The existing problem of limited battery life can 

thus be overcome by the proposed algorithm. The increase 

in the number of nodes in the network increases only the 

size of the routing matrix and does not bring any 

disadvantage in the network. Also the proposed algorithm 

forms the emerging solution of route determination. 

Compared with the previous routing algorithms based on 

their position, PBHRA efficiently utilizes the bandwidth and 

the computational time is minimized. Energy is efficiently 

utilized by increase in the process speed and reduced 

computational time in the network. 

In future, various scenarios are considered to 

reduce the computational calculations involved and PBHRA 

algorithm is modified. So the energy consumption can still 

be reduced 
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