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Abstract— A Mobile Ad hoc network (MANET) is a new paradigm in wireless communication thanks to its high significance in various 

sensitive and emergency operations. Major challenge of Mobile ad hok network is that it must adapt to the frequent and randomly changing 

network topology. Consequent upon comparison in terms of performance of protocols for MANET, this study found that Ad hoc On-demand 

Multipath Distance Vector (AOMDV) had generated increased packet delivery ratio and reduced average end to end delay in data 

transmission than that of Ad-hoc On-Demand Distance Vector (AODV) Routing Protocol. Meanwhile, AODV has a single path only to reach 

the destination. So, route discovery needs to be executed if the path is broken. AOMDV performs over AODV because it can search alternate 

routes when a current link breaks down under highly dynamic environments. In each route discovery, AOMDV finds multiple routes between 

source and destination. So, in case of route failure, it uses alternate routes when the main path is broken and discovers a new route only 

when all routes fail. The fewer number of route discoveries causes a reduction in delay and routing overhead. NS2 simulator tool has been 

used to compare the performance between AODV and AOMDV, it shows that although AOMDV protocol consumes more energy but maintain 

a good packet delivery ratio and reduce end to end delay. If network load balancing is not an issue, then AOMDV is better on-demand routing 

protocol than AODV. 

Index Terms— Mobile Ad-hoc Network, Routing Protocol, AOMDV, AODV, Ad-hoc Network, Performance.   

——————————      —————————— 

1 INTRODUCTION                                                                     

Mobile ad hoc networks (MANETs) are always interesting ar-
eas of research. Due to the flexibility of dynamic structure, they 
are an attractive technology for different application. In this pa-
per, two on-demand routing protocols AODV and AOMDV 
have been compared, AODV is the commonly used another one 
AOMDV is the enhanced and modified version of AODV which 
belongs reactive and on-demand routing protocol of ad-hoc 
wireless networks. The aim is to generate various paths be-
tween source and destination pair. But the energy required to 
maintain multiple routes by each node in a path is high com-
pared to AODV. But this leads to low remaining energy and a 
lot of energy loss. For performance evaluation, NS2 simulator 
has been used which shows that AOMDV consumes more en-
ergy but can effectively reduce end to end delay and maintain 
a good packet delivery ratio. 

2 RELATED WORKS 

For extensive simulation and to analyze these routing protocols 
ns-2 simulator has been used which generate trace file from 
where all the required information can be extracted, and a 
NAM file show the animation of the protocol and Xgraph which 
show to pictorial presentation of the comparison of AOMDV 
and AODV performance. And the result show that how the 
number of nodes, pause time and traffic rate affect their perfor-
mance. This paper compares AODV and AOMDV routing pro-
tocols for MANETs.   
  

Routing in MANETs can be proactive, reactive and hybrid. 
AOMDV eliminate the occurrence of frequent link failures and 
route breaks in a highly dynamic ad hoc network. It adds some 
extra fields in routing tables and control packets and during a 
route discovery phase compute loop-free and link-disjoint mul-
tiple routes between a source and destination. 
 

3 PROPOSED AOMDV APPROACH WITH AODV 

Ad hoc On-demand Multipath Distance Vector (AOMDV) [1] 
[2] is the multipath extension to the AODV protocol, it belongs 
to on-demand and reactive routing protocol of ad-hoc wireless 
networks. The advantage of AOMDV over AODV is evaluated 
in terms of increased packet delivery ratio, throughput and re-
duced average end-to-end delay and normalized control over-
head. In multiple routes, the destination contains a list of the 
next-hops along with the corresponding hop counts in routing 
table entries. The advertised hop count is defined as the maxi-
mum hop count for all the paths. Route advertisement sends to 
the destination by using this hop count value. If any duplicate 
route advertisement received by a node then it forwards the 
packet throw alternate path to the destination. The loop free-
dom is ensured by selecting the alternate path for a destination 
based on the hop count value of path is less than the advertised 
hop count for that destination. The best paths are selected, and 
data forwarded through these paths. AOMDV may follow 
node-disjoint or link- disjoint routes. In node-disjoint routes, 
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duplicate RREQs cannot immediately be rejected. The RREQ 
and RREP pair arrives through a different neighbor of the 
source in a node-disjoint path. During route discovery, the 
source node broadcasts a ROUTE REQUEST packet that is 
broadcasted throughout the network. 
  
The on-demand protocols, multipath protocols have a rela-
tively greater ability to reduce the route discovery frequency 
than single path protocols. On-demand multipath protocols 
discover multiple paths between the source and the destination 
in single route discovery. So, new route discovery is needed 
only when all these paths fail. Routing done by using the 
AOMDV routing protocol. 
 

Figure 1: Comparative Performance Flowchart showing 
AOMDV Outperforms AODV 

4 SIMULATION MODEL AND RESULT 

As real-world implementation of wireless ad-hoc networks 
hard so we preferred alternative is to use some simulation soft-
ware which can mimic real-life scenarios. Though it is difficult 
to reproduce all the real-life factors such as air flow, humidity 
in the scenarios generated, most of the characteristics can be 
programmed into the scenario. This research make use of ns-
2.34 which has support for simulating a multi-hop wireless ad-

hoc environment completed with physical, data link layer mod-
els on ns-2. 
 
4.1 Performance Evaluation and Movement Model 

In the simulation, node movement is due to the random way-
point model. On the expiry of pause time, the node chooses a 
random destination in the 500m x 500m simulation space and 
moves there at a uniform speed. The source and destination 
pairs were spread randomly over the network. The results can 
then be analyzed using spreadsheets for plotting graphs. 
XGraph [3] or TraceGraph [4] are two possible tools that can be 
used to automate the data parsing but would require some tech-
nical proficiency to extract the data meaningfully.  
 
Trace Files and Description 
Snapshot and detailed discussion of a generated trace file for 
AOMDV are showing below: 

 
 

Figure 2: Snapshot of a row of AOMDV Trace File 
 

Here, by analysis trace file row, required information has been 
extracted, the time required is 1.000655000, trace level is in 
MAC layer, AOMDV is the protocol type, 110 bytes is the byte 
size, source and destination address of MAC are 0 and ffffffff. 
IP trace information address is also here. 0 is IP source address 
and 255 is port number, 1 is destination address of IP and 255 is 
port number. By REQUEST in right that it is a route request ad-
dress. 

4.2 Results of Simulation 

Simulation environments ran for 500sec with different scenar-
ios and number of nodes varying in between 0 and 50. Packet 
delivery ratio, average end-to-end delay, energy consumed are 
calculated for AODV and AOMDV. The results found from 
simulation are sum up below with related graphs. 

4.2.1 Packet Delivery Ratio 

Packet delivery ratio is the ratio of delivery packets which is 
sent by the source node and received by the destination node. 
When the packet delivery ratio is high then performance is bet-
ter. 
  
Packet Delivery Ratio = (Total Received) * 100/ (Total Sent 
Packets) 
  
From the following graph, it can be concluded that AOMDV 
has a better PDR as compared to AODV for each set of nodes.  
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Figure 3: A snapshot of the simulation topology in NAM show-
ing data received by node number 2 from node 18. 

 

 
Figure 4: A Snapshot of running Xgraph for AOMDV Routing 
Protocol. 
 
Here is a Xgraph for AOMDV routing protocol. Here two line 
graph of two color green and red showing packet received and 
packet lost in AOMDV routing protocol. 

 
Figure 5: Comparison of AOMDV and AODV on basis of PDR 
Vs No. of Nodes 
 
Here from the graph and table, it can be seen that average 
Packet delivery ratio is always higher for AOMDV than AODV 
whatever the number of nodes is. Different number of nodes 
have been considered there. 6, 10, 20, 30, 40, 50 nodes have been 
practically considered for simulation 

 
A snapshot of 10 times simulation result for the packet delivery 
ratio of AODV and AOMDV is showing below: 

Figure 6: 10 times simulation result for packet delivery ratio of 
AODV and AOMDV 
 
Here S1, S2, S3, S4, S5, S6, S7, S8, S9, S10 is the number of simu-
lations. Blue color represents the packet delivery ratio for 
AOMDV, and orange color represent the packet delivery ratio 
for AODV protocol. Here for each simulation 30 nodes have 
been used. AOMDV has a better PDR value when compared to 
AODV for each set of connections. This is because in the time 
waiting at a node, AOMDV can find an alternate route if the 
current link has broken whereas AODV is rendered useless at 
that point. 
 

4.2.2 Average End-to-End Delay of Data Packets 

Time delay for data packets from the source node to the desti-
nation node is the End-to-end delay. When different number of 
nodes considered at different test and finally count the average 
then the average End-to-end delay can be found. It also includes 
all type of delay caused by the route discovery process and the 
queue in data packet transmission. Successfully delivered data 
packets to the destinations is only considered. 

  
∑ (arrive time – send time) / ∑ Number of connections 
  

Better outcome of the protocol is considered when the end to 
end delay is lower. The simulation results are shown below in 
the form of graphs. 

 
Figure 7: Comparison of AODV and AOMDV based on Aver-
age End-to-End delay of packets 

 
Here from the graph and the table it can be seen that average 
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End-To-End delay is always higher for AOMDV than AODV 
whatever the number of nodes is. Different number of nodes 
have been considered there. 6, 10, 20, 30, 40, 50 nodes have been 
practically considered for simulation.  
 
A snapshot of 10 times simulation result for End-to-End delay 
of AODV and AOMDV is showing below: 

 
Figure 8: 10 times simulation result for End-to-End delay of 
AODV and AOMDV 
 
Here S1, S2, S3, S4, S5, S6, S7, S8, S9, S10 is the number of simu-
lations. Blue color represents the end to end delay for AOMDV 
and orange color represent the end to end delay for AODV pro-
tocol.  Here for each simulation 30 nodes have been used. 
 

4.2.3 Energy Consumed 

The X-axis of the graph represents the number of connection 
and Y-axis represents the average delay. As the route discovery 
procedure of both the protocol id different since AODV is uni 
path routing protocol and AOMDV is multipath routing proto-
col. As AOMDV creates multiple paths and for this, it must 
maintain several tables to store route information thus AOMDV 
node uses more energy to find multiple paths between source 
and destination as compared to AODV. 

Figure 9: No. of connection vs Energy Consumed 

5 CONCLUSION 

This paper evaluated the performances of AODV and AOMDV 
using ns-2. For the simulation comparison feature considered 
are packet delivery ratio, average end-to-end delay and energy 
consumed, it can be concluded that AOMDV is better than 
AODV. For this analysis number of mobile nodes considered 
are 6, 10, 20, 30, 40, 50 mobile nodes, as as the number of the 
nodes increase, complexity also increases as well. 

AOMDV performs better than AODV due to its ability to search 
for alternate paths when a current link breaks down. Though 
AOMDV incurs more routing overheads while flooding the net-
work and packet delays due to its alternate route discovery 
mechanism, it is much more efficient when it comes to packet 
delivery for the same reason. Hence, in conclusion, we can say 
that when network load tolerance is of no consequence and en-
ergy consumed is not the concern, AOMDV is a better on-de-
mand routing protocol than AODV since it provides better sta-
tistics for packet delivery and number of packets dropped.  
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