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Abstract - Mobile ad hoc networks (MANETs) are now-a-days very popular in wireless communication.  The main 
characteristics of MANETs are dynamic nature and mobility of node.  Due to this reason, it is very difficult to select 
neighbour node in MANET.  In this paper we introduce efficient neighbor selection technique.  In this technique each mobile 
node analysis the three factors before selecting neighbor node.  The three factors are scheduling process, signal strength and 
transmission range. This technique improves the performance of network like throughput, end-to-end delay, reduce overhead 
etc., in MANET.  In future we can add this technique to existing routing protocol to improve its performance. 
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I. INTRODUCTION 
 
Mobile Ad – hoc Network (MANET) is a collection 
of mobile nodes which does not required any 
infrastructure.  Wireless networks are widely used in 
recent years and in future it will become 
unpredictable development may happened.  For 
example, the number of mobile internet users has 
enormous increase in world – wide in the last two 
years.  Especially in applications of MANETs can be 
useful in many ways like disaster relief, military, 
vehicle network, road traffic management, e-business, 
entertainment, emergency video conference, network 
setup in historical places etc.,  In many of these 
applications, multimedia data transactions are 
involving huge level.  Wherever multimedia data 
communication involved in wireless networks it is 
required to prove QoS.  The QoS support to reduce 
end to end delay, improve throughput to guarantee. 
How to guarantee the QoS in mobile ad – hoc 
networks with high mobility and fluctuating 
bandwidth is still remains an open question.  In 
MANETs, QoS provision has been proposed for 
routing, which required scheduling of packets, 
resource reservation, admission control, 
retransmission.  However it is difficult to guarantee 
QoS in MANETs, due to its characteristics like 
dynamic topology, mobility, limited bandwidth and 
channel variation errors.  Even though numerous QoS 
routing protocols [1][2] have been proposed for 
MANETs, but fulfil QoS requirements in certain 
extent and they suffer from race condition and 
problem for resource reservation.  Reservation 
problems means if path breaks between source node 
and destination node then the reserved resources 
becomes useless.  Race condition means same 
resources two times allocated for two different QoS 
path. However little bit effort to be made for 
designing QoS based routing.  Most of the current 
researchers concentrate routing dependability, 

increasing throughput with high mobility etc., but 
cannot provide QoS guarantee. 
 
II. RELEATED WORK 
 
The ability of MANET routing protocols like AODV, 
DSR, DSDV are analyzed [3] with multimedia 
applications and concluded that performance level of 
DSR decreases when malicious nodes are increased.  
And also author suggested that the better network 
performance of AODV while compare with DSR and 
DSDV. 
The author proposed Enhanced QoS – Good 
Neighbour Node Detection Technique [4], and this 
protocol compared with existing QOS – GNDA 
protocol in terms of security of data network.  This 
approach is used to find good node as well as 
recognize the selfish or the hidden malicious node. 
F-CNRR (Furthest Candidate Neighbours for 
Rebroadcasting the RREQ) and C-CNRR [5] (Closest 
Candidate Neighbour for Rebroadcasting the RREQ) 
techniques have been introduced by the author for 
neighbor selection.  This technique is enhanced from 
regular Route Request technique.  Both techniques 
are achieved significant network performance in 
terms of packet delivery, end-to-end delay, 
throughput, number RREQs. 
The aim of the author is to reduce overhead when 
breakage happened in route.  The author applied 
Probabilistic scheme [6] in route discovery process.  
This technique is used for improving neighbor 
knowledge for each node in the network.  It will help 
to mitigates network contention and collision so as to 
improve the packet delivery ratio and decrease 
average end to end delay. 
 
III. NEIGBBOUR SELECTION 
 
The goal of this paper is to identify a good neighbour 
node which transmits multimedia packets with QoS 
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requirements among network.  Usually the resources 
are transmitted between nodes in MANET.  Clients 
are utilizing the shared data from the server through 
intermediate nodes.  In MANET, intermediate nodes 
are sometimes may not be work according to required 
QoS.  Nodes in MANET are dynamic nature and 
there is no restriction for mobility.  This is the 
challengeable task in MANET to select efficient 
neighbour node.  Sometimes intermediate nodes are 
handling the data packet in efficient manner but not 
handling multimedia packets due to capacity of 
bandwidth, delay and out of transmission range or 
signal strength.  We can consider this issue is a huge 
drawback and research required on this because small 
delay also one of the major drawback of real time 
traffic.  Fig.1 shows the network model of MANET.  
For example, source node sends a multimedia packet 
to destination node.  Then source node send packet 
stream directly to destination node or required 
intermediate nodes to assist packet transmission.  We 
assume that, after generating packets, first it tries to 
send neighbour node.  If neighbour node fails to 
transmit due to out of transmission range or low 
bandwidth, source relies to next neighbour for 
guarantee QoS requirements for relaying packets to 
destination.  If we consider relaying a packet is a 
process model, then no. of queue in every 
intermediate node.  Hence routing the packet with 
QoS transmission transforms into scheduling the 
neighbourhood between source and destination.  A 
node before transmitting a packet, it identify which 
intermediate node is capable to transmit multimedia 
packets.  This process is based on the transmission 
range of a node, capacity of bandwidth and 
scheduling process. The following section will brief 
about how to select node which is having high 
capacity of bandwidth, efficient scheduling process 
and transmission range. 

 
 

Route Discovery ProcessThis paper is mainly looked 
for a neighbour selection for ad hoc network.  In our 
network model, Source is a resources centric node, 
which stores original multimedia resources to provide 
the streaming service for the requesting nodes.  If the 
destination node directly connected with the source 
node then it request directly to the source node for 
multimedia resources.  Otherwise, with the help of 
intermediate node source will communicate with 
destination. Each mobile node select its neighbour 
node based on the following factor. 
 

1. Scheduling process 
2. Signal strength 
3. Transmission range 
Scheduling Process 
Whenever source needs to transmits a data packet to 
destination, first it identifies a route.  For identifying 
a route, source will forward a request to its 
intermediate node.  Intermediate node uses EDF 
(Early Deadline First) algorithm which is a dynamic 
scheduling algorithm.  The process of EDF is 
whenever scheduling event occurs in a node the 
queue will be searched for the process of nearest to its 
deadline.  This EDF concept applied to each 
intermediate node then each intermediate node 
assigns highest priority to the packet which is closest 
to its deadline.  Then forward the highest priority 
packet first.  In a job scheduling model proposed by 
[3] is deadline driven algorithm satisfy for 
multiprogramming, author also proved that difference 
between job arrival interval time and job processing 
time for each job will be added and the added value 
will be less than the threshold value then the CPU 
able to do the scheduled job. 
In MANET, the transmission time of a packet to 
intermediate node referred as job processing time, 
packet arrival interval time to intermediate node 
referred as job arrival interval time and process utility 
is referred as space utility in job scheduling model. 
Each intermediate node will reply to server which 
contains the following format. 

 
The server will examine based on this information 
and choose the neighbour node that can guaranteed 
QoS of packet transmission.  The selected neighbour 
nodes periodically report their status to the server for 
packet scheduling and QoS support. 
 
Signal strength 
Wireless signal range of a node p is set as D.  The 
geographical range of node p and node q are less than 
D then node q is consider as a nearest node of node p.  
Selection of neighbour node is based on two factors.  
i. Signal strength ii. Available bandwidth.  These two 
are used for evaluating the communication quality.  
High communication quality node ensure the 
multimedia data transmission.  Hence bandwidth 
estimation between nodes are important role in 
neighbour selection.  Bandwidth estimation between 
two nodes can be defined as follows: 

ij
ij

constAB
RTT PLR




 

 
In the above equation, ijAB is referred as available 
bandwidth between node i and j.  Const is constant 
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value of 1.22 or 1.33 and PLR is evaluated by the two 
state discrete Markov Chain known as Gibert’s 
Model.  RTT is estimated as per the following 
equation. 

(1 ) ( )sendRTT RTT t T T          
 
RTT  denotes current round trip time of a node, t is 
timestamp at the time at which the packet ACK is 
received at the sender,  weighting parameter with a 

common value of 0.875.  sendT is timestamp at the 
packet sending time, and T time interval of a 
packet handling time at the receiver. 
Transmission Range 
Transmission range defined as the maximum distance 
between any two nodes such that the signal 
emanating from one node could directly reach other 
node with strength appreciable enough to correctly 
extract the encoded information.  It is important to 
achieve economical use of energy in mobile ad hoc 
networks.  Due to limited transmission energy in 
MANET, packet from source to destination node may 
need to be routed by some number of intermediate 
nodes.  Usually nodes in MANET service with 
common transmission radius r.  if source node is in 
the direct transmission range of destination node then 
direct transmission occurs.  Suppose source node S 
located at centre of the radius a, where a is a largest 
possible distance from source to destination.  To 
avoid such insignificant case, assume a > r. 
 
Each node knows about its neighbour’s location and 
destination node location also. Based on this 
assumption, transmission strategy can be designed as 
follows. 
 
 Source node transmit the data directly to 
destination node if destination node is in the direct 
transmission range i.e., within the distance of r from 
source. 
 If destination node is out of transmission 
range, source node send packet to neighbour node a) 
if neighbour is closer to the destination node than the 
source node and b) if no. of nodes exists then the 
neighbour closest to destination is selected. 
Source node does not send packet when no neighbour 
satisfied as per step 2.  And postpones the 
transmission until such neighbour appears in the 
range. 
 
IV. SIMULATION SETUP AND RESULTS 
 
We used Network simulation 2.34 for evaluating 
performance of the neighbour selection algorithm.  
The network simulation is an event based simulator 
through which the behavior of the network and the 
various applications and services it supports can then 
be observed in a test.  By executing the .tcl file we 

could obtain trace files.  The trace file records each 
and every event occurred during the transmission of 
packets like packet drop, transmission time, ack 
received etc.  The following parameters used for 
simulation model. 
SIMULATION MODEL 

 
IV. 1 Table 1 

Packet Delivery Ratio 
PDR exhibit that how a protocol is delivering packets 
from source to destination with respect to the ratio of 
number of packets received at the destination to the 
no. of packets send by the source. 
PDR defined by the following equation. 

 
Packet Delivery Ratio 

 
Figure 1 PDR Ratio Vs No. of Nodes 

 
Figure 2 illustrates the performance of packet 
delivery ratio among different no. of nodes under 
study.  When 50 nodes played in a network better 
performed then 80 nodes.  When 50 nodes are in the 
network then packet delivery ratio is 91.34%.   But 
ratio is 61.53% when no. of nodes 80 in the network.   
End to end delay 
It is calculated based on average time taken for 
packets to reach at destination from source.  It 
includes time delay for route discovery process, 
queue at each intermediate node.  And finally it 
considered the successfully delivered packets to 
destination. 
End to end delay defined by the following equation 
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Better performance will achieve whenever end to end 
delay value decreased. 

 
Figure 2 Delay Vs Network Size 

 
For each packet, the average calculated time – delay 
from the sending of a packet to its reception has been 
recorded to illustrate total end to end delay through 
figure 3.  The end to end delay result broke the 
principle that proposed algorithm has a better 
performance in most metrics.  In routing protocol for 
MANET, the available bandwidth is not fundamental 

decision parameter and choosing the end to end path 
is merely based on hop count. 
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