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Abstract 
 
 
It is a very challenging task to develop a routing protocol that can meet needs of different applications and 
optimize routing paths according to the topology change in mobile adhoc networks. With increasing 
popularity of positioning devices, geographic routing protocols are the popular choice in MANETS. In 
geographic routing nodes need to handle up to date position of their neighbors to forward a packet using 
routers position and destination of packet. Periodic broadcasting of beacon packets that contain the 
geographic location coordinates of the nodes is a popular method used by most geographic routing 
protocols to maintain neighbor positions. Periodic beaconing regardless of the node mobility and traffic 
patterns in the network are not attractive from both update cost and routing performance point of view. We 
propose the Adaptive Position Update (APU) strategy for geographic routing, which dynamically adjusts 
the frequency of position updates based on the mobility dynamics of the nodes and the forwarding patterns 
in the network which is attractive in terms of both update cost and performance. APU is based on two 
simple principles: nodes whose movements are harder to predict update their positions more frequently 
(and vice versa), and nodes closer to forwarding paths update their positions more frequently (and vice 
versa). 
Keywords: Adaptive Position Update (APU), MANETS, Routing Protocols. 

1. Introduction 

Geographic node updating is very important for routing the information.  Each node update nearby 
node routing for transferring the information. Beacon message is need for node updating. Based on the 
route request to neighbour nodes the nodes are updated. Different type of protocol is used for routing. 
Greedy Perimeter Stateless Routing Protocol [1] is used for updating of node in the network. This protocol 
is reducing the delivery ratio and also reduces the cost. The Scalable wireless routing algorithm is 
important in wireless communication system, but it does not used in adhoc networks. An adhoc network 
contains the set of wireless communication nodes; it comes from the concurrent network. It does not have a 
specific user administration. The geographic routing protocol uses a adaptive position update strategy to 
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update the immediate neighbors location information. To trigger the beacon update process the adaptive 
position update [2] adding the following two rules: Mobility Prediction (MP), and On-Demand Learning 
(ODL) strategy. The MP rule is a simple prediction scheme; if the previous beacon becomes inaccurate 
then the location information is broadcast immediately. If the predicted error is greater than a certain 
threshold then the next beacon is broadcast by the network. At this stage the frequency update is 
permanently processed in the node’s motion. On-Demand Learning strategy, allows nodes along the data 
forwarding path to maintain an accurate view of the local topology by exchanging beacons in response to 
data packets that are overheard from new neighbours.  

The Several routing algorithms such as LAR, DREAM are used to route the information and these 
algorithms are used to improve the performance of communication between nodes. The geographic routing 
protocol introduce a new link metric called Normalized Advance(NADV).It selects the neighbours with the 
optimal trade-off between proximity and link cost. It enables effective and an adaptive routing technique 
based on the neighbour node information and the location of destination, nodes select the next hop. The 
neighbours are transferring the information by using global positioning system. The Packets are transferred 
to the closest destination of the network. To select the best technique for the current network and system 
setting by providing multiple strategies. 

 

 
 
                  Fig1:System design[2] 
 
  2. Literature survey 

 
In 1973 the U.S. Defense academy began the DARPA packet radio network project. This project 

maintains the communication routes in a network using radios. This PRNET [3] routing protocol uses a 
form of distance vector routing every node broadcasts its information for every 7.5 seconds. The packet 
header contains the source and destination address information, the number of nodes visited so far from the 
source, and the remaining nodes which have to be visited to reach the destination. Based on the header 
information nodes update their routing tables. The link protocol uses hop by hop acknowledgements or 
passive acknowledgements from received packets.  

The problem in the distance vector routing is it forms routing loops. In order to eliminate this problem, 
Perkins and Bhagwat have proposed adding sequence numbers to the routing updates in Destination– 
Sequenced Distance Vector Routing protocol. The age of the information in the routing table can be 
compared by using sequence numbers, and allow each nodes to select the fresh information.  

 
Greedy Perimeter Stateless Routing (GPSR) [1] uses one-hop neighbor’s position and the destination 

location information to make the forwarding decision. It employs a greedy [1] forwarding strategy wherein 
the packet is forwarded to the neighbor which is closest to the destination. Nodes broadcast beacon to 
immediate neighbors periodically for maintaining local topology. 

 
Dongjin Son et al. [8] showed that the inaccuracy of location information has a significant impact on the 

performance of geographic routing protocols. They applied a similar mobility prediction scheme as [14] to 
GPSR and studied its impact of on the performance. However, they only use the prediction scheme to 
compute current position of neighbors and still employed periodic beacon updates 

 
In quorum systems, information updates are sent to a group (quorum) of available node’s and information 

queries to another quorum. Node’s at the intersection of quorum contain the updated information. The updation 
is done only when there is a link break. It suffers due to the complex structure with high overhead and difficulty 
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in quorum construction. 
 
Several other schemes have proposed different strategies for reducing the routing overhead in location 

services, e.g. GLS, Homezone [4]. However, no one has yet addressed the issue of reducing the beacon 
updates. To the best of our knowledge, this is the first work to propose an adaptive beaconing strategy for 
geographic routing protocols to reduce beacon overhead. 

 
3. Adaptive Position Update Strategy (APU) 

We begin by listing to the assumptions made in our work: (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. 

Upon initializing, each node has to transmit its beacon information about their location and velocity. The 
neighboring nodes which receive the information can be stored; the local topology of each node can 
continuously update. Only those nodes from the neighbor list are treated as possible nodes for data 
forwarding. Thus, the beacons play a major part in maintaining a precise representation of the local 
topology. APU [2], [3] deploys two beacon triggering mutual exclusive rules which are discussed in the 
following.  
 
3.1 Mobility Prediction Rule (MP): 

This Mobile Prediction Rule adapts the beacon generation rate to the mobility of the nodes. Nodes 
that are highly mobile need to frequently update their neighbors Positions since their locations are changing 
dynamically. On the contrary, nodes which move slowly do not need to send frequent updates. A periodic 
beacon update strategy cannot satisfy both these requirements simultaneously, since a small update interval 
will be wasteful for nodes which are moving slowly, whereas a larger update interval will lead to inaccurate 
position information for frequently moving nodes. 

In our scheme, upon receiving a beacon update from a node i, each of its neighbors, denoted by 
the set N(i), records its current position and velocity and continues to track node i’s location using a simple 
prediction scheme (discussed below). Based on this position estimate the neighbors N(i), check whether 
node i is still within their transmission range and update their neighbor list accordingly. The goal of the MP 
rule is to send the next beacon update from i when the error between the predicted location in N(i) and i’s 
actual location is greater than an acceptable value. To achieve this, node i, must track its own predicted 
location in its neighbors, N(i).We use a simple location prediction scheme based on the physics of motion 
to track a nodes current location. Note that, in our discussion we assume that the nodes are located in a two-
dimensional coordinate system with the location indicated by the x and y coordinates. However, this 
scheme can be easily extended to a three dimensional system. Table I illustrates the notations used in the 
rest of this discussion. 

 
     TABLE I 

             THE NOTATIONS FOR MOBILITY PREDICTION 
 
 

Variables                                                  Definition 
(Xi

l,Yi
l ) 
 

The coordinate of node i at time T l (included in the previous beacon) 

(Vix,Viy ) The velocity of node i along the direction of the x and y axes at time T l (included in the 
previous beacon) 
 

 Tl The time of the last beacon broadcast. 
 

  Tc                     The current time 
(Xi

p,Yi
p) The predicted position of node i at the current time 
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As shown in Fig.1, given the position of node i and its velocity along the x and y axes, at timeTl, its 
neighbors, N(i) can estimate the current position of i, by using the following equations:  

                         Xi
p = Xi

l + (Tc − Tl) ∗Vi
x 

    Yip= Yl + (Tc − Tl) ∗Vi
y             

 (1)  

Note that, here (Xi
l,Yi

l )and(Vix,Viy ) refers to the location and velocity information that was broadcast in 
the previous beacon from node i. Node i uses the same prediction scheme to keep track of its predicted 
location among its neighbors.Let (Xa, Ya), denote the actual location of node i, obtained via GPS or other 
localization techniques. Node i then computes the deviation Di devi as follows: 
     

 
Di devi = √( (Xia − Xip)2 + (Yia − Yi p)2 )                             (2) 

 
If the deviation is greater than a certain threshold, know as the Acceptable Error Range (AER), it acts as 

a trigger for node i to broadcast its current location and velocity as a new beacon. The AER threshold is an 
important parameter that can affect the performance of the APU scheme. A large value of AER will 
minimize the beacon updates but will result in a larger error in the estimated location of the node at its 
neighbours. On the contrary, a smaller value guarantees accuracy of location information amongst the 
neighbors but increases the beacon overheads. We have conducted several experiments and concluded that 
for most situations a value of 10 meters for the AER threshold achieves a good balance. These results have 
not been included due to space constraints. 

The MP rule thus, tries to maximize the effective duration of each beacon, by broadcasting a beacon 
only when the position information in the previous beacon becomes inaccurate. This extends the effective 
duration of the beacon for nodes with low mobility, thus reducing the number of beacons. Further, highly 
mobile nodes can broadcast frequent beacons to ensure that their neighbors are aware of the rapidly 
changing topology. 

 
 
 
 
 
 
 

   
     
   Fig2: An Example for Mobility Prediction 

 

3.2 On Demand Learning Rule 

On Demand Learning rule allows active nodes that are involved in data forwarding. This rule aims to 
achieve a node broadcasts beacons on-demand that is in response to data forwarding activities that occur in 
the area of that node. According to this rule, whenever a node overhears a data transmission from a new 
neighbor, it broadcasts a beacon as a response. By a new neighbor node, we imply a neighbor who is not 
contained in the neighbor list of this node. A node waits for a small random time interval before responding 
with the beacon to prevent collisions with other beacon packets. In other words, a rich neighbor list is 
maintained at the nodes located in the regions of high traffic load.  
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3.3 Updating the Adaptive Position   
In this section, we analyze the performance of the proposed beaconing strategy, APU [5][6]. We focus on 
two key performance measures: 1) update cost and 2) local topology accuracy. The former is measured as 
the total number of beacon broadcast packets transmitted in the network. The latter is collectively measured 
by the following two metrics:  
 
3.3.1 Unknown neighbor ratio: This is defined as the ratio of the new neighbors a node is not aware of, 
but that are within the radio range of the node to the total number of neighbors. 
 
3.3.2 False neighbor ratio: This is defined as the ratio of obsolete neighbors that are in the neighbor list of 
a node, but have already moved out of the node’s radio range to the total number of neighbors. The 
unknown neighbors of a node are the new neighbors that have moved in to the radio range of this node but 
have not yet been discovered and are hence absent from the node’s neighbor table. 

4. Conclusion 

In this project the need to adapt the beacon update policy employed in geographic routing protocols to the 
node mobility dynamics and the traffic load is identified. We proposed the Adaptive Position Update 
strategy to address these problems. The APU scheme employs two mutually exclusive rules. The MP rule 
uses mobility prediction to estimate the accuracy of the location estimate and adapts the beacon update 
interval accordingly, instead of using periodic beaconing. The ODL rule allows nodes along the data 
forwarding path to maintain an accurate view of the local topology by exchanging beacons in response to 
data packets that are overheard from new neighbours. 
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