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Abstract - The recent trend in adhoc network routing is reactive on-demand philosophy 
where routes are established when required. In MANETs wireless links are subject to fre-
quent breakages due to nodes high mobility. AODV can operate at low network mobility 
condition but cannot operate at high mobility conditions. Therefore, considering mobility 
is a demanding task that should be performed efficiently and accurately. In this paper we 
introduce mobility aware agent in adhoc network nodes and use of GPS is done to deter-
mine location of a node and establish communication link to it. Backbone node is also 
used to determine path from source to destination. The enhancement in throughput can 
be seen with the help of various scenarios.
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1. INTRODUCTION

A Mobile Adhoc Network is a collection 

of autonomous nodes, which communicate 

using wireless links without any fixed Network 

infrastructure and centralized administrative 

support. [1]

The Network Topology of MANETs is dy-

namic as their mobile nodes are free to move 

around and can even freely leave or join the 

networks. This makes MANETs very different 

from static wired networks that arose many 

challenging problems. One of them is to obtain 

a distributed routing scheme under network 

connectivity assumption any mobile host can 

transmit or receive data from any other host in 

the network. [2]

In MANETs host mobility can cause 

unpredictable network topology changes. 

Therefore finding and maintaining Route is very 

important. In general routing protocol can be 

classified into three classes: Table-Driven (or 

Pro-active), On-Demand (or Re-active) and Hybrid 

Routing Protocol. In Pro-active, every node 

continuously maintains complete information 

of a network. In Re-active, routing protocols are 

designed to reduce overhead in table driven by 

maintain information for active routes only as 

and when required. Hybrid Protocols combine 
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feature of both Proactive and reactive routing 

strategies to scale well with increase in network 

size and node density [3].

Here we are assuming that each backbone node 

is maintaining information about its neighbor 

which is less mobile and is one hop distance away. 

We are using AODV (Ad hoc On-Demand Distance 

Vector) where each node is GPS enabled and mobile 

aware agent is present which tells mobility status 

of a node. Process of Node detection and Routing 

can be done fastly in secure and effective manner.

2. RELATED WORK

2.1 Overview of AODV
AODV is a reactive protocol in which routes 

are created only when they are needed. It 

uses traditional routing tables. One entry per 

destination and sequence numbers to determine 

whether routing information is up-to-date and to 

prevent routing loops. An important feature is 

maintenance of time-based states in each node: a 

routing entry not recently used is expired. In case 

of a route is broken, the neighbor can be notified. 

Route discovery is based on query and reply cycles, 

and route information is stored in all intermediate 

node along the route in the form of route table 

entries. The following control packets are used: 

routing request message (RREQ) is broadcasted by 

a node requiring a route to another node, route 

reply message (RREP) is unicasted back to source 

of RREQ, and route error message (RERR) is sent 

to notify other nodes of the loss of the link. Hello 

message are used for detecting and monitoring 

links to neighbors [4].

2.2 Mobility Aware Agent
According to proposal of Idrees et al [5] in 

mobile adhoc Network, mobility of nodes plays a 

vital role in overall throughput of the network. If a 

node is moving on a regular basis it must not act 

as a router because it can cause path breakage. 

Mobility awareness about dynamic network 

topology can reduce this problem. They introduce 

a light weight mobility aware agent at each node. 
To achieve agent based mobility awareness all 
agent broadcast their current location in the 
network periodically. 

The status of those nodes, which are moving 
away from a particular node, is different from 
those, which are coming towards it. If node-A 
is moving away from a static node-B then agent 
placed at node-A predicts it and can exploit this 
information for rerouting and link establishment. 
In AODV the mobility status of any node is not 
considered at all while establishing a route between 
two nodes. So if a mobile node moves in such a 
way that it is no longer able to help in transferring 
data, a route error is generate causing a reroute 
discovery process. Same thing happen again and 
again establishing routes after quick intervals 
resulting in the reduction of overall throughput of 
the network. Mobility aware agent based ad hoc 
network prefers static nodes in route discovery. [5]

2.3 GPS 
Geographical distance can play a significant 

role in durability a stability of a path. If distance 
of two consecutive nodes was so far that with 
minimum movement they exit from transmission 
range of each other’s, the path has not proper 
durability and stability and maybe break in a short 
time. If all nodes have GPS, they will able to have 
their geographical position every time. Therefore 
a field that named Position is contrived in RREP 
packet. Each node when relay RREP packet, fill this 
field by their geographical position. So each node 
knows its previous node position and on the other 
hand knows its position. Since with below formula 
Eq. (1) can calculate distance between it and the 
previous node.

In this formula (x1, y1) is coordination of pre-
vious node and (x2, y2) is coordination of 
next node. Distmin is minimum distance that 
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is equal to 0 and distmax is maximum dis-
tance that is equal to “2 * transmission range 
of the nodes”. DD is distance objective which 
is normal between 0 and 1. [6]

2.4 Backbone Network
In [7] extra nodes have been used while creating 

backbone network and access network. Here it is 
suggested that our node having lower mobility will 
serve as Backbone Network nodes. And there will 
be more than one Backbone node in a particular 
area. Backbone network is used to form zones 
and further it is divided into access networks. 
Backbone network works like location server and 
it helps in forwarding packets to a particular area.

2.5 Directional Antennas
Directional Antennas or adaptive antennas 

are used to improve adhoc network capacity. 
Using Directional Antennas may offer several 
interesting advantages for adhoc networks. 
Routing Performance could be improved by using 
a directional antenna. To best utilize directional 
antennas, a suitable medium access control (MAC) 
protocol must be used. A directional antennas 
may be used together to cover all directions. The 
acknowledgements are sent using directional 
antenna [8].

3. PROPOSED STUDY

Our objective is to minimize the problem 
caused by mobility of the nodes in AODV (mainly 
link breakage problem). So below we are proposing 
a methodology where an optimal static path is 
chosen to send data from source to destination. 

Here we are assuming that all nodes are GPS 
enable and they are connected to each other 
through a directional antenna. Mobility Aware 
Agent is also introduced at each node that helps 
node to know the mobility status of other node. 
Mobility Aware Agent based Adhoc Network prefer 

static node or less mobile node in route discovery. 

It restricts highly mobile node to be part of the 

route. Static node help in establishing a route for 

longer period resulting in less re-route discoveries. 

So we use the concept of Backbone network. 

For this Initially Road side unit will act as Backbone 

node, we will say it as static node in forthcoming 

discussions. If that Backbone node is not in the 

direction of Destination, we will try to find out less 

mobile node which can act as Backbone node.

Backbone node is aware of Speed, GPS location 

and other required statistics of all the nodes in the 

network due to mobility aware agent. Backbone 

node will share this information with other 

Backbone node. If at any point of time our radio 

side unit is not within radio reach of sender then 

any less mobile node can be chosen as backbone 

node. All the information related to neighbors 

need to be updated at new Backbone node.

To find a route from source to destination in 

a timely manner, we divide our network area into 

several Zones. When Source has data to send 

then it will send RREQ packet to backbone node. 

If road side unit is in radio reach then road side 

unit will act as backbone node. If that node is not 

destination, then it will send RREQ to the new 

backbone node. Backbone node will roughly have 

the location of receiver. New backbone node is one 

hop distance away in the direction of destination 

having minimum speed. The process continues 

on until the destination is reached. And from 

Destination RREP is unicasted to Source. 

Below we are discussing an algorithm, where 

BN is backbone node and RSU is road side unit.

1. While [(Time to wait for last RREQ reply is 

completed) AND (RREQ Retries < = MAX)] 
2. {If (Node has data to send)
3. If (No valid entry in route table for destination)
4. {Generate RREQ;}
5. Initially BN = nil;

6. If (RSU in radio reach) {
7. BN = BN U RSU}

8. Else If { 
9. New BN = min_speed(node);}
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10. If BN listen a RREQ) {
11. If (same as forwarded in near past) 
12. {Discard ;}
13. Else {
14. Entry for Reverse Route ;} 
15. If (TTL > 1) {
16. Decrease the TTL field by one;
17. If [(BN is Destination for this RREQ) OR (BN 
has route to destination)]
18. {Send RREP;
19. Discard RREQ ;}
20} }}}

Algorithm 1: To find a route from source to 
destination.

4. ANALYSIS

Here we consider various scenarios which 
depend on selection of Backbone Node.

Scenario 1: When Road side unit or Fixed nodes 
act as Backbone node.

Figure 1: Through comparison of scenario 1

It is observed that average throughput of 
mobility aware agent based adhoc network is 
better than simple network.

Scenario 2: When less mobile node acts as 
Backbone node

Figure 2: Through comparison of scenario 2

In this scenario throughput of mobility aware 
agent is again considered better than the simple 
one. But this time degree of improvement is low.

Scenario 3: When road side unit is not in radio 
reach, then new backbone node is selected in 
the direction of destination having less mobility.

Figure 3: Through comparison of scenario 3

Throughput of the mobility aware agent based 
adhoc network is more than that of the simple 
network. But here in this scenario throughput 
of mobility aware agent based adhoc network 
is less than that of scenario one and more than 
that of scenario 2.
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Scenario 4: When any random node acts as 
Backbone node. 

Figure 4: Through comparison of scenario 4

Throughput of the mobility aware agent 
based adhoc network is nearly same as that of 
the simple network. Initially it is just below than 
that of the network of simple node. The reason 
is obvious because initially it may be the case 
that high mobile node act as backbone node.

5. CONCLUSIONS
 

After executing the different scenarios, it is 
observed that in scenario 1 where fixed node is 
acting as backbone node then it is giving a good 
enhancement. Scenario 2 is showing a enhance-
ment but lesser than that in scenario 1.Scenario 

3 is a hybrid network where throughput is less 
than scenario 1 but more than 2. In Scenario 4 
as Backbone node is any random node result-
ing in lesser, approaches to nil, enhancement in 
throughput of the network. As a result we can 
say that with the help of Mobility Aware Agent 
and Backbone node, which help in reducing the 
reroute discoveries. Therefore, it can be conclud-
ed that more fixed node in the routes will give 
comparatively better throughput of the MANET.
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