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Abstract 
For making effective forwarding decisions in geographic routing, nodes need to maintain up-to-date positions of their immediate 
neighbors. 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, but it is found that when mobile nodes are 
taken in to consideration the periodic broadcasting of beacon packet is not is not attractive from both update cost and routing 
performance , to eliminate this problem we propose this model which uses Adaptive Position Update .The Adaptive Position 
Update works on two principles: (i) nodes whose movements are harder to predict update their positions more frequently (and vice 
versa), (ii) nodes which are static and closer to the forwarded path update their position more frequently (and vice versa). This 
paper focus on the working of the model based on this strategy the working efficiency of this model is validated by NS2 
simulations .The simulations results (in comparison with GPSR (Greedy Perimeter Stateless Routing Protocol)), shows that our 
model can significantly reduce the update cost and improve the routing performance in terms of packet delivery ratio and average 
end-to-end delay when compared with other beaconing schemes. 
 
1. Introduction 
With the growing popularity of positioning devices (e.g. GPS) and other localization schemes [1], geographic routing 
protocols are becoming an attractive choice for use in mobile ad hoc networks [2], [3], [4], [5]. Position based routing 
protocol are mainly used in many networks due to dynamic change in the network topology. This Position based routing 
protocols include protocols such as GPSR, LAR and DREM. These protocols usually use a periodic beaconing strategy. 
By using the GPS (Global Positioning System) the nodes will create a local topology. However, in situations where  nodes 
are mobile or when nodes often switch off and on, the local topology rarely remains static .So, it is necessary that each 
node broadcasts its updated location information to all of its neighbors. These location update packets are usually referred 
to as beacons. In most geographic routing protocols (e.g., GPSR [2], [10], [11]), beacons are broadcast periodically for 
maintaining an accurate neighbor list at each node. 
But in this process it leads to consume more energy, increases in the wireless band width, and increase in the packet 
collision and this will lead to retransmit that packet again. The retransmitting of the packet leads to decrease the routing 
performance. The lost packets are also not retransmitted. This will lead to increase in the update cost but we cannot use 
the static topology because of the inaccurate location in the nodes. 
In this paper we propose a model which uses a novel beacon packet sending strategy for geographic routing protocol 
called as Adaptive Position Update to eliminate the drawback in the position location update which uses periodic 
beaconing.  
The model works on two rules. Mobility Prediction (MP) Rule and On-Demand Learning (ODL) Rule. Which are 
discussed in the further section, which is followed by simulation results of our model which are taken in NS-2. 
 
2 .Working Of Model 
The model works on following assumptions. They are  
1. All nodes are aware of their own position and velocity, 
2. All links are bidirectional, 
3. The beacon updates include the current location and velocity of the nodes, and 
4. Data packets can piggyback position and velocity updates and all one-hop neighbors operate in the promiscuous mode and 
hence can overhear the data packets. 
Periodic Beacon packet can be eliminated by using this model. Adaptive Position Update strategy will trigger the beacon 
packets by using the two rules. They are Mobility Prediction (MP) Rule and On-Demand Learning (ODL) Rule 
 
2.1 Mobility Prediction (MP) 
The Mobility Prediction rule is triggered when there is change in the location of the node. The change in the location of 
the node cannot be predicated because it moves in the random direction. So the beacon packet is send when the deviation 

Model For Geographic Routing In Mobile Ad 
Hoc Networks Using Adaptive Position Update 

 
Ankur O. Bang 1, Prabhakar L. Ramteke2

 
 

1M.E. (CSE) Scholar, HVPM’s COET, Amravati 
Sant Gadge Baba Amravati University, Amravati 

Buldhana-443001 Maharashtra 
 

2HOD (IT),HVPM’sCOET,Amravati 
Sant Gadge Baba Amravati University, Amravati 

Amravati-444601 Maharashtra 



International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org  

Volume 3, Issue 3, March 2014   ISSN 2319 - 4847 
 

Volume 3, Issue 3, March 2014 Page 139 
 

is greater than the threshold condition and it is known as Acceptable Error Range (AER). It act node to send the beacon 
packets to the neighboring nodes only when the position of any node is changed which is greater than AER. 
The Periodic Beacon is wasteful for the nodes which are slow in motion and nodes which are fast in moving from one 
place to another place because of the large interval of time period. The small interval of time period is wasteful for the 
nodes which are static or low mobility nodes and it will increase the update cost. The goal of the MP rule is to send the 
next beacon update from node only when the error between the predicted location in the neighbor’s node and node actual 
location is greater than an acceptable threshold. 
 
Working of Mobility Prediction 
Upon receiving a beacon update from a node ‘a’, each of its neighbors records node a’s current position and velocity and 
periodically track node a’s location using a simple prediction scheme based on linear kinematics (discussed below). Based 
on this position estimate, the neighbors can check whether node ‘a’ 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 node ‘a’ when the error 
between the predicted location in the neighbors of ‘a’ and node a’s actual location is greater than an acceptable threshold. 
We use a simple location prediction scheme based on the physics of motion to estimate a node’s current location. Note 
that, in our discussion, we assume that the nodes are located in a 2D coordinate system with the location indicated by the 
x and y coordinates. However, this scheme can be easily extended to a 3D coordinate system. Table 1 illustrates the 
notations used in the rest of this discussion. As shown in Fig. 1, given the position of node ‘a’ and its velocity along the x 
and y axes at time Tl, its neighbors can estimate the current position of ‘a’, by using the following equations 
 

Table 1 
 

  
 
 
 
 
 
 
 
 
 

 
Fig 1 

 
The node location and velocity along with the x and y axes with the time t can be calculated by the following equations 

Xa p = Xa l + (Tc -Tl) * V ax                                        (1) 
Ya p = Ya l + (Tc -Tl) * V ay                                        (2) 
 

By the (Xal,Yal) and (Vax and Vay ) refers to the previous location of the nodes and it is also used to track the neighboring 
nodes.  Let (Xai, Yai) is used to locate the actual location of the nodes. 

Dpa = √ ( Xai - Xap ) 2     +  ( Yai - Yap ) 2               (3)    
 

If the deviation is greater than a certain threshold, known as the Acceptable Error Range (AER), it acts as a trigger   for 
node ‘a’ to broadcast its current location and velocity as a new beacon .Thus the  Mobility  Prediction rule will reduce the 
update cost and improve the routing performance. 
 
2.2 On-Demand Learning (ODL) Rule 
Consider the example illustrated in Fig. 2, where node A moves from P1 to P2 at a constant velocity. Now, assume that 
node A has just sent a beacon while at P1. If node B did not receive this packet, it is unaware of the existence of node A. 
Also, assume that the AER is sufficiently large such that when node A moves from P1 to P2, the MP rule is never 

Variable Definition 
(Xa l ,Ya l) The coordinate of node ‘a’ at time Tl  (included in the previous beacon ) 

(Va x ,Va y ) 
The velocity of node ‘a’ along the direction of the x and y axes at time 
Tl(included in the previous beacon) 
 

Tl  The time of the last beacon broadcast 
Tc  The current time 
(Xa p, Y a p) The Predicted position of node ‘a’ at the current time 
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triggered. However, as seen in Fig. 2 node A is within the communication range of B for a significant portion of its 
motion. Even then, neither A nor B will be aware of each other. However, if either A or B was transmitting data packets, 
then their local topology will not be updated and they will exclude each other while selecting the next hop node. In the 
worst case, assuming no other nodes were in the vicinity, the data packets would not be transmitted at all. Thus from the 
above discursion it is clear that one have to maintain a very accurate local topology. 
 

 
Fig 2 

 
The On-Demand Learning (ODL) aims to overcome this problem According to this rule, a node broadcasts beacons on-
demand, i.e., in response to data forwarding activities that occur in the vicinity 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, we imply a neighbor who is not contained in the neighbor list of this node. In reality, a node waits for a small 
random time interval before responding with the beacon to prevent collisions with other beacons 
Recall that, in our model we have assumed that the location updates are piggybacked on the data packets and that all 
nodes operate in the promiscuous mode, which allows them to overhear all data packets transmitted in their vicinity. In 
addition, since the data packet contains the location of the final destination, any node that overhears a data packet also 
checks its current location and determines if the destination is within its transmission range. If so, the destination node is 
added to the list of neighboring nodes, if it is not already present. Note that, this particular check incurs zero cost, i.e., no 
beacons need to be transmitted. 
Fig. 3 (a) illustrates the network topology before node A starts sending data to node P. The solid lines in the figure denote 
that both ends of the link are aware of each other. The initial possible routing path from A to P is A-B-P. Now, when 
source A sends data packets to B, both C and D receive the data packet from A. As A is a new neighbor of C and D, 
according to the ODL rule, both C and D will send back beacons to A. As a result, the links AC and AD will be 
discovered. Further, based on the location of the destination and their current locations, C and D discover that the 
destination P is within their one-hop neighborhood. Similarly, when B forwards the data packet to P, the links BC and 
BD are discovered. Fig. 3b reflects the enriched topology along the routing path from A to P. Note that, though E and F 
receive the beacons from C and D, respectively, neither of them responds back with a beacon. Since E and F do not lie on 
the forwarding path, it is futile for them to send beacon updates in response to the broadcasts from C and D. In essence, 
ODL aims at improving the accuracy of topology along the routing path from the source to the destination, for each traffic 
flow within the network. 
 

                                                               
Fig 3(a)                                                                                                    Fig 3(b) 

 
3. SIMULATION RESULTS 
In this section we present the simulations results based upon the evaluation of NS-2 simulator of our model which use 
APU which is compared with the other beaconing strategies like (i) Distance based beaconing (ii) Speed based beaconing 
(iii) Periodic beaconing. We have found that this beaconing strategy is most efficient compared to the other beaconing 
methods. This comparison is made on two things Packet delivery ratio and Beacon overhead. The beacon overhead as 
shown in fig 4 is  lowest and  we also found that Packet delivery ratio is also increased significantly when compared with 
other beaconing schemes here fig 5 shows Packet delivery ratio when impact of fading channel is considered and Fig 6 
shows the same when node density is considered 
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Fig 4 Beacon Overhead 

 
Fig 5 Packet Delivery Ratio (impact of fading channel) 

 
Fig 6 Packet Delivery Ratio (Impact of node Density) 

 
4. CONCLUSION 
In this paper we explained the working of our model which includes  two rules. They are Mobility Prediction and On 
Demand Learning  Rule . The first aims to is to improve the accuracy of the node location thus useful to improve routing 
performance . The second rule  improve  accuracy Improve accuracy of the Local topology. We validated our model by 
presenting simulation results over other beaconing strategies  like (i) Distance based beaconing (ii) Speed based 
beaconing (iii) Periodic beaconing. The simulations results for Packet delivery ratio, Beacon overhead shows the 
efficiency of this model. 
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