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Abstract - MANET is a network with self configured infrastructure less network of mobile devices. The primary challenge 
in building a MANET is to properly route the traffic. QoS is an agreement by the network to provide a set of measurable 
service attributes to the users in terms of end to end delay , jitter, packet drop ratio, throughput etc.In this paper QoS metrics 
of AODV,AOMDV &DSR routing protocols  compared with different nodes  and simulated on NS2.  
 
Index terms - AODV, AOMDV,DSR, MANETS, QoS ,Routing. 
 
I. INTRODUCTION               
 
MANET (Mobile ad-hoc network) is self configuring 
and self organized wireless network comprised of 
mobile nodes. Typical Manet’s applications could be 
find in the following areas like military applications 
(i.e. a temporary network in the battlefield), search 
and rescue operations, temporary networks within 
meeting rooms, airports, vehicle-to-vehicle 
communication in smart transportation, personal area 
networks connecting mobile devices like mobile 
phones, laptops, smart watches, and other wearable 
computers etc [7]. Now a day providing Quality of 
Service (QoS) in MANETs is much more challenging 
issue. A set of service requirements by the network 
during the exchange of information from source to 
destination is called “Quality of Service” (QoS).It 
also a set of measurable service attributes to the users 
in terms of end to end delay, jitter, packet deliver 
ratio (PDR),throughput etc. Routing is to find and 
maintains the path between different nodes with 
minimum resources. This paper summarizes and 
comparatively analyzes the QoS metrics [4] of  on 
demand routing protocols AODV,MAODV and DSR 
for different  no of  nodes. 
 
II. ROUTING PROTOCOLS 
 
Routing protocols [5] for MANETs could be differ 
depending on the application and network 
architecture. QoS routing protocols are classified by 
their:  

 Treatment of network topology (flat, 
hierarchical, or location-aware)  

 Approach to route discovery (proactive, 
reactive,hybrid)  
 

A. AODV (Ad hoc On Demand Distance Vector):  
It broadcasts a route request packet by specifying a 
destination address, when a node has a packet to 
send[6]. The route maintenance is done by 

exchanging beacon packets (hello packets) at regular 
intervals. It provides single route for communication. 
Advantages of this protocol are connection set up 
delay is less, routes established on demand and 
destination sequence numbers are used to identify the 
latest route to the destination. Disadvantage is that 
continuous beaconing leads to more bandwidth 
consumption and multiple route reply packets in 
response to a single route request packet can lead to 
heavy control overhead. 

Fig1: Different types of routing protocols 
 
B. AOMDV (Ad hoc On Demand Multi path Distance 
Vector): 
AOMDV shares several characteristics with AODV. 
AOMDV also finds routes on demand using a route 
discovery procedure. The main difference lies in the 
number of routes found in each route discovery. In 
AOMDV, In AOMDV, RREQ propagation from the 
source towards the destination establishes multiple 
reverse paths both at intermediate nodes as well as 
the destination. Multiple RREPs traverse these 
reverse paths back to form multiple forward paths to 
the destination at the source and intermediate nodes. 
Note that AOMDV also provides intermediate nodes 
with alternate paths as they are found to be useful in 
reducing route discovery frequency. Smaller packet 
loss with AOMDV [3] is because of the availability 
of alternate paths to forward the packets when one 
path fails. 
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C. DSR (Dynamic Source Routing): 
It is similar to AODV designed to restrict the band 
width consumed by control packets in ad hoc wireless 
networks. It forms a route on-demand when 
transmitting computer requests. For route discovery it 
uses route request and route reply packets. For route 
maintenance it uses route error packets and 
acknowledgements. It supports multiple routing 
paths. Its main advantages are increased robustness, 
loop-free routing, work well with very high rates of 
mobility and load balancing [8]. 
 
III. EVALUATION METRICS FOR QOS 
ROUTING PROTOCOLS 
 
The performance metrics helps to characterize the 
network that is substantially affected by the routing 
algorithm to achieve the required Quality of Service 
(QoS). In this work, the following metrics are 
considered. 
 
A. End-to-End Delay (EED): 
It is the time taken for an entire message to 
completely arrive at the destination from the source. 
Evaluation of end-to-end delay [1],[2] mostly 
depends on the following components i.e. 
propagation time (PT), transmission time (TT), 
queuing time (QT) and processing delay (PD). 
Therefore, EED is evaluated as:   
EED = PT + TT + QT + PD………………………….(1) 
 
B. Throughput: 
 It is the measure of how fast a node can actually sent 
the data through a network. So throughput is the 
average rate of successful message delivery over a 
communication channel [1]. 
 
C. Packet Delivery Ratio (PDR): 
It is the ratio of the total data bits received to total 
data bits sent from source to destination [1]. 

 
IV.  QOS METRICS AND ANALYSIS. 
 

Table I: QoS metrics for AODV for different no of nodes 

 
 
Table II: QoS metrics for AOMDV for different no of Nodes 

 

Table III: QoS metrics for DSR for different no of nodes 

 
 
From the above data evaluated (as shown in tables I 
,II & III) AODV is giving better throughput 
compared with AOMDV and DSR as the no of nodes 
are increasing. DSR is producing less delay compared 
with AODV and AOMDV.AODV is producing high 
Packet delivery ratio as no of nodes are increasing 
compared with AOMDV and DSR. 

 
V. RESULTS AND ANALYSIS 
 

 
Fig2 (a) packet drop ratio of the protocol AODV 

 

 
Fig2 (b) packet drop ratio of the protocol AOMDV 

 

 
Fig2 (c) packet drop ratio of the protocol DSR 

 

 
Fig2 (d) Throughput of the protocol AODV 

AODV PDR 



International Journal of Industrial Electronics and Electrical Engineering, ISSN: 2347-6982 Volume-3, Issue-9, Sept.-2015 

Performance Evaluation Of On Demand Routing Protocols Based On Qos Metrics In Mobile Ad-Hoc Networks 
 

77 

 
Fig2 (e) Throughput of the protocol AOMDV 

 

 
Fig2 (f) Throughput of the protocol DSR 

 

 
Fig2 (g) Delay of the protocol AODV 

 

 
Fig2 (h) Delay of the protocol AOMDV 

 

 
Fig2 (i) Delay of the protocol DSR 

 
From the above graphs it is to be noted that packet 
delivery ratio for the protocols(AODV,AOMDV and 
DSR) is decreasing as the no of nodes are increasing, 
delay is getting decreased and throughput is 
increasing as the no of nodes are increasing. 
 
CONCLUSIONS 
 
In this paper simulations are done using NS2.The 
performance evaluation for AODV,AOMDV and 
DSR is done with different sets of nodes such as 
10,20,40 and 60 to estimate QoS metrics  in manets. 
The network topology used is random. It is also 
observed that DSR and AODV are quite identical in 
delay . 
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