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ABSTRACT 

Location information of the nodes is principal necessity in geographic routing. Forwarding nodes are selected 

among neighbors based on their location.  Each node should be aware of its neighbors’ position at the time of 

data transfer condition. Hence each node should update its’ location information through a message called 

beacon. Existing mechanisms invokes periodic beacon update scheme which consumes the network resources 

such as energy and bandwidth specifically when the network traffic is high it creates packet loss in the network 

leads to retransmission of data packet causing additional delay and energy consumption. It is necessary to 

regulate the frequency of each node’s beacon update process. It should follow the beacon update frequency 

adaptively based on mobility and its forwarding topology or pattern instead of fixed ones. This project proposes 

the novel scheme of Adaptive Position Update (APU) including two rules named Mobility Prediction Rule (MP) 

and On demand Route Learning Rule (ODL). Nodes whose movements are harder to predict update their 

positions more frequently (and vice versa), and (ii) nodes closer to forwarding paths update their positions more 

frequently (and vice versa). This project contributes Mobility based forwarding node selection scheme to reduce 

the beacon overhead further. Performance of the proposed technique is conducted using Network Simulator.  

Proposed scheme achieves lesser over overhead than existing schemes. 

1. Introduction 

  With the growing popularity of positioning devices (e.g.GPS)   and   other   localization   schemes  , 

geographic  routing  protocols  are  becoming  an  attractive  choice  for  use  in  mobile  ad  hoc  networks.  The  

underlying  principle  used  in  these  protocols involves  selecting  the  next  routing  hop  from  amongst a  

node’s  neighbors,  which  is  geographically  closest  to the  destination.  Since the forwarding decision is based 

entirely   on   local   knowledge,   it   obviates   the   need   to create and maintain routes for each destination. By 

virtue of these characteristics, position-based routing protocols are highly scalable and particularly robust to 

frequent changes in the network topology. Furthermore, since the forwarding decision is made on the fly, each 

node always selects the optimal next hop based on the most current topology.  Several  studies, have  shown  

that  these routing protocols offer significant performance improvements  over  topology-based  routing  

protocols  such  as DSR and  AODV. 

 

The forwarding strategy employed in the aforementioned geographic routing protocols requires the following 

information: (i) the position of the final destination of the packet and (ii) the position of a node’s neighbors. The 

former can be obtained by querying a location service such as the Grid Location System (GLS) or Quorum. To 

obtain the latter, each node exchanges its own location information with its neighboring nodes. This allows each 

node to build a local map of the nodes within its vicinity, often referred to as the local topology. 

2. Related Work 

Heissenbuttel et al. have shown that periodic beaconing can cause the inaccurate local topologies in highly 

mobile ad-hoc networks, which leads to performances degradation, e.g., frequent packet loss and longer delay. 

The authors discuss that the outdated entries in the neighbor list is the major source that decreases the 
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performance. They proposed several simple optimizations that adapt beacon interval to node mobility or traffic 

load, including distance-based beaconing (DB), speed-based beaconing and reactive beaconing. We discuss 

these three schemes in the following. 

In the distance-based beaconing, a node transmits a beacon when it has moved a given distance d. The node 

removes an outdated neighbor if the node does not hear any beacons from the neighbor while the node has 

moved more than k-times the distance d, or after a maximum time out of 5 s. This approach therefore is adaptive 

to the node mobility, e.g., a faster moving node sends beacons more frequently and vice versa. However, this 

approach has two problems. First, a slow node may have many outdated neighbors in its neighbor list since the 

neighbor time-out interval at the slow node is longer. Second, when a fast moved node passes by a slow node, 

the fast node may not detect the slow node due the infrequent beaconing of the slow node, which reduces the 

perceived network connectivity. 

 

In the speed-based beaconing, the beacon interval is dependent on the node speed. A node determines its beacon 

interval from a predefined range [a; b] with the exact value chosen being inversely proportional to its speed. The 

neighbor time-out interval of a node is a multiple k of its beacon interval. Nodes piggyback their neighbor time-

out interval in the beacons. A receiving node compares the piggybacked time-out interval with its own time-out 

interval, and selects the smaller one as the time-out interval for this neighbor. In this way, a slow node can have 

short timeout interval for its fast neighbor and therefore eliminate the first problem presented in the distance-

based beaconing. However, the speed-based beaconing still suffers the problem that a fast node may not detect 

the slow nodes. 

 

In reactive beaconing, the beacon generation is triggered by data packet transmissions. When a node has a 

packet to transmit, the node first broadcasts a beacon request packet. The neighbors overhearing the request 

packet respond with beacons. Thus, the node can build an accurate local topology before the data transmission. 

However, this process is initiated prior to each data transmission, which can lead to excessive beacon 

broadcasts, particularly when the traffic load in the network is high. The APU strategy proposed in this work 

dynamically adjusts the beacon update intervals based on the mobility dynamics of the nodes and the forwarding 

patterns in the network. The beacons transmitted by the nodes contain their current position and speed. Nodes 

estimate their positions periodically by employing linear kinematic equations based on the parameters 

announced in the last announced beacon. If the predicted location is different from the actual location, a new 

beacon is broadcast to inform the neighbors about changes in the node’s mobility characteristics. Note that, an 

accurate representation of the local topology is particularly desired at those nodes that are responsible for 

forwarding packets. Hence, APU seeks to increase the frequency of beacon updates at those nodes that overhear 

data packet transmissions. As a result, nodes involved in forwarding packets can build an enriched view of the 

local topology. 

 

There also exist some geographic routing protocols that do not need to maintain the neighbor list and therefore 

can avoid position updates, e.g., IGF, GeRaf , BLR, ALBA-R. These protocols are commonly referred to as 

beaconless routing protocols. The main ideal is that, the forwarding node broadcasts the data packet to all its 

neighbors who then distributedly decide which node relays the packet. Normally, in these protocols, after 

receiving a packet, each neighbor sets a timer for relaying the packet based on some metrics, e.g., the distance to 

the destination. The neighbor that has the smallest timer will expire first and relay the packet. By overhearing 

the relayed packet, other neighbors can cancel their own timers and ensure that no duplicate packet is 

transmitted. Hence, the beaconless routing protocols can avoid excessive position updates and are particular 

suitable for networks where the topology is highly dynamic. 

3. Proposed System 

The APU strategy proposed in this project dynamically adjusts the beacon update intervals based on the mobility 

dynamics of the nodes and the forwarding patterns in the network. APU employs two schemes based on the 

mobility dynamics of the nodes and the forwarding patterns in the network. 

1. Mobility Dynamics 

2. Forwarding Patterns 

Mobility Dynamics: The beacons transmitted by the nodes contain their current position and speed. Nodes 

estimate their positions periodically by employing linear kinematic equations based on the parameters 

announced in the last announced beacon. If the predicted location is different from the actual location, a new 

beacon is broadcast to inform the neighbors about changes in the node’s mobility characteristics. 
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Forwarding Patterns: An accurate representation of the local topology is particularly desired at those nodes 

that are responsible for forwarding packets. Hence, APU seeks to increase the frequency of beacon updates at 

those nodes that overhear data packet transmissions. As a result, nodes involved in forwarding packets can build 

an enriched view of the local topology. 

3.1 Algorithm 

In Mobile Ad-hoc Networks if forwarding nodes have high mobility, may chances to make local topology 

inaccuracy. If the node involved in the forwarding path node moves frequently then there is the situation of 

frequent beacon update is required which leads to network traffic in turn packet collision.  Hence it is required 

to select the nodes with low mobility which means selection of stable node as forwarder based on its mobility.  

Source node finds the distance of each neighbor from itself at particular time (t). After certain time (t+T) it finds 

the distance again. If the difference between the two distances is less than the threshold, the neighbor is 

considered as highly stable neighbor. To apply highly stable greedy forwarding distance between destination 

and highly stable neighbors are calculated. The neighbor which is having the minimum distance is selected as 

forwarder.  

Step1:  
Find distance [d(t)] of each neighbor from source at time T 

Step2:  
Find distance [d(t+T)] of each neighbor from source at time (T+t) 

Step3:  
If {[d(t+T)] ~[d(t)] < Threshold }� Select the neighbor as high stable link 

Step4:  
Find distance Ddes between destination and the node having high stable link 

Step5:  
Link having minimum Ddes  is selected as next hop 

 

4. Conclusion 
 

In this project, the need to adapt the beacon update is identified and the corresponding policy is employed in 

geographic routing protocols to the node mobility dynamics and the traffic load. The Adaptive Position Update 

(APU) strategy is proposed   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 neighbors. Performance of APU is evaluated using extensive NS-2 

simulations for varying node speeds and traffic load. Results indicate that the APU strategy generates less or 

similar amount of beacon overhead as other beaconing schemes but achieve better packet delivery ratio, less 

overhead and energy consumption. 

 

 

5. Future work  

 
Future work will be the exploring the new techniques to the proposed work to reduce the overhead and energy 

consumption further in the network. 
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