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INTRODUCTION

 
 MANET is based on self
organization; self-administration and has high 
potential for real-world applications. It is pre
assumed that nodes in MANETs are collaborative in 
nature. It means that the source node can directly 
communicate with the destination node when it 
resides within the communication range. On the 
other hand, each node is assumed to relay packets for 
the source node when the destination node resides 
beyond the communication range of the source node. 
This process may not be efficient always due to 
rapid, random and dynamic changes in network 
topology, uncertainty and the vague nature of the 
routing nodes. In MANET, nodes are recognized or 
quantified using a finite number of attributes. 
 MANETs have a dynamic topolo
MANET, communication between nodes is made 
through the wireless medium. Because nodes are 
mobile they may join to or leave from the network. 
Nodes that are within the transmission range of one 
another are called neighbors in the network.  
Neighbors can communicate directly to each other. 
However, when a node needs to send data to another 
node which is not a neighbor the data is routed 
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A B S T R A C T  
Mobile Ad-hoc Networks (MANET’s) are self configuring networks made up of mobile 
nodes, which communicate through wireless links. An important concern in MANET is 
the network reliability. One critical issue for routing in MANETs is to 
paths that can last as long as possible since terminal mobility may cause radio links to 
be broken frequently. To solve this problem, a criterion that can judge path reliability is 
needed. The reliability of a path depends on the number of 
each link constituting the path. In this paper, Relative Velocity based Stable Path 
Routing (RVSPR) is proposed to provide reliable route selection and data transmission 
in MANET. The relative velocity between mobile devices is
parameter that determines the quality of communication in MANETs. Predictable ways 
of estimating relative velocity rely on the availability of positioning systems such as the 
Global Positioning System (GPS). Source selects the next in
the relative velocity and energy of the node (i.e.) the node with the lowest velocity and 
highest energy to provide better network lifetime. Simulation results shows that the 
proposed method is better in terms of performance evaluation compared to the existing 
schemes. 
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INTRODUCTION  

MANET is based on self-creation; self-
administration and has high 
world applications. It is pre-

assumed that nodes in MANETs are collaborative in 
nature. It means that the source node can directly 

icate with the destination node when it 
resides within the communication range. On the 
other hand, each node is assumed to relay packets for 
the source node when the destination node resides 
beyond the communication range of the source node. 

ay not be efficient always due to 
rapid, random and dynamic changes in network 
topology, uncertainty and the vague nature of the 
routing nodes. In MANET, nodes are recognized or 
quantified using a finite number of attributes.  

MANETs have a dynamic topology. In 
MANET, communication between nodes is made 
through the wireless medium. Because nodes are 
mobile they may join to or leave from the network. 
Nodes that are within the transmission range of one 
another are called neighbors in the network.  

can communicate directly to each other. 
However, when a node needs to send data to another 
node which is not a neighbor the data is routed 

through a sequence of multiple hops with 
intermediate nodes acting as routers.
 In multi-modal military ad
between mobile nodes emerge and fail frequently. 
To maintain communications fast link and route 
failover are a critical capability. Multi
offer the opportunity to switch to other available 
links. In order to detect failed links or nodes a 
common approach is to exchange ‘keep
messages at a specified rate and conclude that a link 
is down when a given number of messages in a time 
window have not arrived. By increasing the rate of 
messages exchanged link failure detection delay can 
be reduced at the expense of higher bandwidth. 
• The design of relative velocity based stable path
routing in MANETs. 
• Performing extensive simulations to evaluate 
and compare the performance of RVSPR and AODV 
by means of several metrics. 
 The rest of this paper is organized as follows. 
Section 2 describes the related work. In Section 3, 
proposed method (i.e) design of the relative velocity 
to provide reliability in route selection and data 
transmission is presented. The s
comparative performance analysis is given in section 
4. Finally the conclusion is presented in Section 5. 
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hoc Networks (MANET’s) are self configuring networks made up of mobile 
nodes, which communicate through wireless links. An important concern in MANET is 
the network reliability. One critical issue for routing in MANETs is to select reliable 
paths that can last as long as possible since terminal mobility may cause radio links to 
be broken frequently. To solve this problem, a criterion that can judge path reliability is 
needed. The reliability of a path depends on the number of links and the reliability of 
each link constituting the path. In this paper, Relative Velocity based Stable Path 
Routing (RVSPR) is proposed to provide reliable route selection and data transmission 
in MANET. The relative velocity between mobile devices is one of the important 
parameter that determines the quality of communication in MANETs. Predictable ways 
of estimating relative velocity rely on the availability of positioning systems such as the 
Global Positioning System (GPS). Source selects the next intermediate node based on 
the relative velocity and energy of the node (i.e.) the node with the lowest velocity and 
highest energy to provide better network lifetime. Simulation results shows that the 

tion compared to the existing 

© 2015 AENSI Publisher All rights reserved. 
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through a sequence of multiple hops with 
intermediate nodes acting as routers. 

modal military ad-hoc networks links 
between mobile nodes emerge and fail frequently. 
To maintain communications fast link and route 
failover are a critical capability. Multi-modal radios 
offer the opportunity to switch to other available 

n order to detect failed links or nodes a 
common approach is to exchange ‘keep-alive’ 
messages at a specified rate and conclude that a link 
is down when a given number of messages in a time 
window have not arrived. By increasing the rate of 

ged link failure detection delay can 
be reduced at the expense of higher bandwidth.  

The design of relative velocity based stable path 

Performing extensive simulations to evaluate 
compare the performance of RVSPR and AODV 

The rest of this paper is organized as follows. 
Section 2 describes the related work. In Section 3, 
proposed method (i.e) design of the relative velocity 
to provide reliability in route selection and data 
transmission is presented. The simulation results and 
comparative performance analysis is given in section 
4. Finally the conclusion is presented in Section 5.  
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Related Works: 
 A considerable research effort has been 
observed in recent years on providing reliability and 
energy efficient routing in MANETs. 
 The most known routing protocol is the Ad-hoc 
On-Demand Distance Vector (AODV) for Mobile 
Ad hoc Networks (Perkins, C.,). In AODV the routes 
are created during the current requirement. In 
AODV, the hop count represents the current instance 
to the destination node. Dynamic Source Routing 
(DSR) (Johnson,  D., 2007) uses the practice in 
which each packet contains the complete route in its 
own header from the source to the destination and 
each node maintains multiple routes in its cache. 
 For eliminating the problem of reliable data 
transmission among mobile nodes in AOMDV 
protocol, (Periyasamy, P., E. Karthikeyan, 2015) 
proposed an ad-hoc on-demand multipath routing 
protocol called Link Reliable Multipath Routing 
(LRMR). It finds multiple link reliable paths for data 
transmission between any source and destination pair 
using two metrics such as Path Length and Path-Link 
Quality Estimator (P-LQE). From the simulation 
results, LRMR outperforms AOMDV. An analysis 
model of link duration in multi-hop mobile networks 
was proposed in (Wu, Y.T., 2009). The authors gave 
a formulation for the link duration between two 
nodes. This duration is determined by the relative 
speed between two nodes and the distance during 
which the link is connected in the network. The 
relative velocity was not considered in this paper. 
 Another method of estimating the distance and 
the relative velocity of mobile nodes is the use of 
GPS receivers. But in many situations, using GPS is 
not appropriate to use and it is not suitable for small 
devices due to its high power consumption. 
Although the use of GPS is common in mobile 
nodes, (Sakhaee, E., 2007) introduces a scheme to 
estimate the LET (link-expiration time) without the 
need of GPS, if GPS is not able to effectively 
estimate the velocity of nodes or is simply not 
available. 
 In Adaptive Velocity and Distance based 
Routing Protocol, an enhancement of AODV 
protocol called mobility aware modified AODV 
(MDAODV) was proposed for MANETs (Ahmed, 
B., 2012). Without collecting the topology 
information in AODV, the shortest path is always 
selected between source and destination nodes. But 
in new improved routing protocol an algorithm that 
finds an optimum path based on distance; relative 
velocity between two nodes and hop count is used 
for routing. 
 A velocity aware multipath distance routing 
protocol supporting high mobility over Vehicular 
Ad-hoc Network (VANET) was proposed in (Lee, 
W., 2011) which uses hop counts and relative 
velocity between vehicles to find the best routing 

transmission path. The digital vehicle velocity can be 
obtained from vehicles on the road. By exchanging 
vehicles' relative velocities the more stable and 
reliable paths are searched as compared to traditional 
MANET protocols. 
 A beaconless Node Velocity based Stable Path 
on-demand routing protocol (NVSP) (Meghanathan, 
N., 2011) considers the current node velocity 
information. The maximum velocity of an 
intermediate node on the path is named bottleneck 
velocity of the path. The destination chooses the path 
with the least bottleneck velocity and sends reply 
packet on the path. NVSP considers only current 
velocity of the node but not current location so 
determining residual life of the link is not exactly 
captured. 
 The Doppler shift (Koul, A., 2010) subjected to 
signals is used to calculate the relative velocity of 
nodes. This scheme considers movement of nodes is 
pseudo linear. It meant the speed that the nodes are 
moving towards or away from each other. To find 
relative mobility, Doppler shift of frequency is used. 
The process of route selection in Reactive Greedy 
Reactive (RGR) protocol by adding a criterion based 
on route reliability or stability was proposed in 
(Koul, A., 2010). Route stability is measured by 
reliable distance in the network. Route selection will 
favor reliable routes before considering route length 
and freshness. 
 An Enhanced Transmission Power Control 
Mechanism (ETPCM) that dynamically adapts 
transmission power according to distance was 
proposed in (Gautam, D.R., 2011). The distance can 
be estimated by using Receiving Signal Strength 
Indicator (RSSI) between these nodes. RSSI 
technique was used to estimate the distance and the 
relative velocity between two nodes. 
 In (Hadi, A., 2012), a new Cross Layer Metric 
(CLM) for finding reliable links in MANET was 
proposed and compared it with the effectiveness of 
link reliability. It reduces the number of route 
reconstructions in the network. 
  
Relative Velocity Based Stable Path Routing: 
 The main concern in this paper is to improve 
reliability by avoiding link failure in the network. 
This paper proposed Relative Velocity based Stable 
Path Routing (RVSPR) to provide reliable route 
selection and data transmission in MANET. The 
relative velocity between mobile devices is one of 
the important factors that determine the quality of 
communication in MANETs. The transmission will 
be stopped in the middle or else the packets will be 
lost which results in loss of energy and time. 
Existing method provided alternate ways of 
transmission but those methods are not efficient. The 
existing architecture is shown in Figure 1. 
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Fig. 1: Existing Routing Scheme. 
 
 In figure, the route from source to destination is 
S->4->7->6->D. The data is transferred through S-
>4->7->6. In the path from 6->D, link failure occurs, 
which in turn hinders the data from reaching the 
desired destination D. The process of finding new 
path without losing the data is said to be a difficult 
task. 
 The idea behind the proposed work is to provide 
efficient and reliable routing over MANET’s.  
Conventional on-demand routing protocols, such as 
AODV and DSR, offer efficient route discovery and 
route maintenance, yet they are not fundamentally 
designed in a power efficient way. The lifetime of a 
network is defined as the time from which the 
network starts operating until the time when the first 
node runs out of battery charge. To increase the 
lifetime of network and to maintain reliable service, 
a new routing technique is required that selects an 
optimum path with a consideration of energy 
consumption, residual energy of nodes and path 
reliability at the same time. 
 The proposed system architecture is shown in 
figure 3. The proposed method uses the relative 
velocity and residual energy to select the next 
intermediate node in the network. The relative 
velocity between mobile nodes is one of the main 
characteristics that determine the quality of 
communications in MANETs. Many aspects of ad 
hoc networking use velocity estimation (Jiang, S., 
2004). Therefore the relative velocity and residual 
energy is calculated for every node in the network. 
To find the relative velocity, the required parameters 
are distance and current time of the nodes in the 
network. The relative velocity and residual energy 
concepts are described below. 
 
Relative Velocity: 
 The calculation of relative velocity between 
mobile nodes was either based on a localization 
system, such as the Global Positioning System 
(GPS) (Capkun, S., 2002) or based on analyzing the 
characteristics of Received Signal Strength (RSS) 
(Li, Z., 2009). The objective is to choose routes with 
larger lifetime based on the nodes’ relative velocity 

information collected as part of the route discovery 
process. The Relative Velocity (VR) of the node is 
calculated by (1). 

R

d
V

t

∆=
∆

                                                (1) 

 where RV
 denote the relative velocity between 

two mobile nodes, d∆ is the difference in distance 
between the distance d1 and d2 at time t1 and t2 and 

t∆  =is the difference in time between the former 
packet receiving time t1 and the next packet 

receiving time t2 ( t∆ = t2-t1). 
 Given the motion parameters of two neighboring 
nodes, the duration of time the two nodes will 
remain neighbors can be predicted as follows: Let 
two nodes i and j be within the transmission range of 

each other. Let 
( , )i ix y

and 
( , )j jx y

be the co-
ordinates of the mobile hosts i and j respectively. Let 

( , )i jv v
be the velocities and 

( , )i jϕ ϕ
where 

( , 2 )i jo ϕ ϕ π≤ <
indicate the direction of motion 

of nodes i and j respectively. The amount of time the 

two nodes i and j will stay connected,i jD −  (Gerla, 
M., 2005) can be predicted by (2). 

2 2 2 2
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where  

 
cos cosi i j jw v vϕ ϕ= −

  

i jx x x= −
 

sin sini i j jy v vϕ ϕ= −
  

 i jz y y= −
 

 The flowchart for the RVSPR scheme is 
described in Figure 2. Initially, the source broadcasts 
RREQ to all the nodes in the network. All the 
intermediate nodes in the network calculate the 
relative velocity (VR) and Residual Energy (RE). 
The next intermediate node is selected based on the 
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maximum value of both these parameters. The same 
process is repeated till the data reaches the 

destination. 

 

 
 
Fig. 2: Flowchart of RVSPR Scheme. 
 
Residual Energy: 
 Every node is designed in high level which 
means that it has full capacity (100%).The node will 
not be a good router to forward the packets if the 
energy of it falls below 50%. The node with 
maximum energy will have better lifetime. Therefore 
the nodes with maximum energy level are selected 
during data transmission. 
 Let us consider the source S whose neighbors 
are node 0, 1 and 2. The relative velocity of the three 
neighbor nodes is checked and the node with the 

minimum velocity is selected as the next 
intermediate node. In the example, assume that node 
2 has minimum relative velocity and so node 2 is 
chosen. The same process is repeated until the 
destination is reached. The node is selected in terms 
of velocity because for the selection of routes that 
has a significantly longer life time, larger packet 
delivery ratio and a lower end to end delay. Along 
with the velocity, the additional parameter is the 
residual energy of the node. 

 

     
 
Fig. 3: Illustration of RVSPR Strategy. 
 
 In Figure 3, the route from source to destination 
is S->2->4->7->D. The data is passed through the 
path S->2->4->7. When the node 7 tries to send the 
data to the next node D, it is found that there is a link 
failure. So the node 7, checks for the next 
intermediate node in the forwarding direction to the 

destination with minimum velocity to send the data. 
The next intermediate node with the minimum 
velocity is node 9. So the data is transmitted to node 
9 and then the data is transmitted to the destination 
D.  Finally the selected route is S->2->4->7->9->D. 
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Performance Analysis: 
  The performance of the proposed scheme is 
analyzed by using the Network simulator (NS2). The 
NS2 is an open source programming language 
written in C++ and OTCL (Object Oriented Tool 
Command Language). NS2 is a discrete event time 
driven simulator which is used to mainly model the 

network protocols. The nodes are distributed in the 
simulation environment. The nodes have to be 
configured as mobile nodes by using the node-config 
command in NS2. The parameters used for the 
simulation of the proposed scheme are tabulated in 
Table 1. 

 
Table 1: Simulation Parameters. 

Parameter Value 
Channel Type Wireless Channel 

Simulation Time 50 ms 
Number of nodes 30 

MAC type 802.11 
Traffic model CBR 

Simulation Area 1000×1000 
Transmission range 250m 

Network interface Type WirelessPhy 
Mobility Model Random Way Point 
Antenna Type Omni Antenna 

  
 The simulation of the proposed scheme has 30 
nodes deployed in the simulation area 1000×1000. 
The nodes are moved randomly within the 
simulation area by using the mobility model Random 
waypoint. The nodes are communicated with each 
other by using the communication protocol User 
Datagram Protocol (UDP). The traffic is handled 
using the traffic model CBR. The radio waves are 
propagated by using the propagation model two ray 
ground. All the nodes receive the signal from all 
direction by using the Omni directional antenna. The 
performance of the proposed scheme is evaluated by 
the parameters Packet Delivery Rate (PDR), Packet 

Loss Rate (PLR), average delay, throughput and 
residual energy. 
 
Packet Delivery Rate: 
 Packet Delivery Rate (PDR) is the rate of 
number of packets delivered to all receivers to the 
number of data packets sent by the source node. The 
PDR is calculated by (3). 

 

0

0

n

n

Packets Received
PDR

Packets Sent
=∑

∑                       (3) 

 

 
 

Fig. 4: Packet Delivery Rate of RVSPR and AODV. 
 
 From Figure 4, it is clear that, as long as the 
simulation time increases, the PDR of the RVSPR is 
increased by 57%. This is because of the QoS 
improved during the estimation of the relative 
velocity and residual energy parameters in the route 
selection process of the method proposed. The 
greater value of PDR means better performance of 
the network protocol. 
 

Packet Loss Rate: 
 The Packet Loss Rate (PLR) is the rate of the 
number of packets dropped to the number of data 
packets sent. The PLR is calculated using (4). 
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 The PLR of the RVSPR is lower by more than 
6% compared to the existing scheme AODV in 
Figure 5. Lower the PLR, higher the performance of 
the network. When the link fails during data 

transmission, the intermediate node finds an alternate 
route for data transmission reliably without much 
delay, which results in decrease in packet loss. 

 

 
 
Fig. 5: Packet Loss Rate of RVSPR and AODV. 
 
Average Delay: 
 The average delay is defined as the time 
difference between the current packets received and 
the current packet sent. It is measured by (5). 

( )0

1
.

n

Pkt Recvd PktSentTimeAvg Delay T T
n

= −∑      (5) 

 Figure 6 shows that, the average delay is 20% 
low for the proposed scheme RVSPR than the 
existing AODV. The minimum value of delay means 
produces higher value of the throughput in the 
network. This graph justifies the fact that the 
hindrances in the communication are lesser among 
the nodes in the network, which shows a significant 
average delay. 

 

 
 
Fig. 6: Delay Rate of RVSPR and AODV. 
 
Throughput: 
 Throughput is the average of successful 
messages delivered to the destination. The average 
throughput is estimated using (6). 
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Fig. 7: Throughput of RVSPR and AODV. 
 
 Figure 7 shows that proposed scheme RVSPR 
has 57% greater throughput when compared to the 
existing scheme AODV. Since there is increase in 
packet delivery ratio, the throughput is automatically 
increased. 

Residual Energy: 
 The amount of energy remaining in a node at the 
current instance of time is called as residual energy. 

 

 
 
Figure 8. Residual Energy of RVSPR and AODV. 
 
 A measure of the residual energy gives the rate 
at which energy is consumed by the network 
operations. Figure 8 shows that the residual energy 
of the network is 10% higher for the proposed 
scheme RVSPR, when compared with the existing 
scheme AODV. 
 
Conclusion: 
 The main idea of this improvement is based on 
both the relative velocity and residual energy to 
choose the best route for transmission between 
source to destination. This scheme is introduced in 
the route discovery phase to find the path to 
destination. Each and every node from the source to 
destination selects the next neighbor node using the 
relative velocity and energy of the particular node. 

(i.e.) the node with the lowest velocity and highest 
residual energy. Therefore the routes have high 
stability of link connection. Simulation results show 
that the proposed system RVSPR has better 
performance evaluation in terms of packet delivery 
rate, packet loss rate, delay, throughput and residual 
energy compared to the existing scheme. 
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