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Abstract: MANETs (Mobile Ad hoc Networks) is self-organizing and self-configuration and self-controlled 

network without the need of any base station. The topology changes and the limited battery resources are the 

challenges of MANETs. It is important to know the energy efficiency of routing protocols to limit the power 

consumption, prolong the battery life and to improve the robustness of the system. This paper focuses on the 

comparative analysis of energy consumption of reactive routing protocols like AODV and DSR with how 

successful data delivery in MANET. The performance evaluation is performed by using NS-2.  
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1. INTRODUCTION 
The advanced in wireless communication technol-

ogy becomes increasingly popular in nowadays. There 

are two major differences in wireless network infra-

structure: infrastructure networks and ad hoc net-

works. The infrastructure network is fixed with wired 

backbone. The mobile nodes communicate directly 

with access points (base station node). The ad hoc 

network is a network without any base stations "infra-

structure-less" or multi-hop. It can support anytime 

and anywhere computing. Ad hoc networks are a new 

feature of wireless communication for mobile nodes. 

In MANET [2], each node acts as a router or a host 

and the topology of the network may also change 

rapidly. This type of network has no fixed infrastruc-

ture.  

A MANET is a type of ad hoc network that can 

change locations and configure itself on the fly. Such 

a network may operate in a standalone fashion or may 

be connected to the larger Internet. Energy conserva-

tion is also an important issue in MANET because 

mobile nodes are often battery-powered and cannot 

function without enough power level. As devices are 

being designed to be smaller (cell phones, PDAs, dig-

ital cameras), communication, energy cost becomes a 

more significant portion of the total power consumed. 

The emergency rescue, military actions, and scientific 

field missions, energy conservation in MANET are 

important and energy conservation should be consid-

ered carefully when designing or evaluating ad hoc 

routing protocols.  

The features of MANETs are:  

(1) Distributed operation: There is no centralized 

control network to send and receive packets. Mobile 

nodes can do self-control and management of routes 

to reach destinations. 

(2) Multi-hop routing: Packets are transmitted to 

the destination in both routing algorithms, single-hop 

and multi-hop. Multi-hop is more complex than sin-

gle-hop not only in structure but also in the configu-

ration. Unlike a simple wireless network, MANET 

needs to hop multipath to reach the destination. 

(3) Light-weight terminals: MANET nodes are mo-

bile devices with less CPU processing capability, 

small memory size, and low battery power. Such de-

vices need optimized algorithms and mechanisms that 

implement computing and communicating functions. 

The challenges in MANETs are:  

(1) Packet loss: MANET gets higher packet loss 

due to ever-changing network, due to the presence of 

hidden terminals and the presence of interference. 

Frequent paths break occurs because of node mobility.  

(2) Battery constraints: One of the major con-

straints in MANET [11] is exhausted battery power 

consumption. Devices in MANET need to maintain 

mobility, size, and weight of devices to save battery 

power. 

(3) Route changes: Network topology in MANET 

is ever-changing due to movement of nodes. Paths 

break in every time. This situation leads to change 

routes. 

(4) Potentially frequent network partitions: Ran-

domly movement of nodes in MANET [3] in mobile 

ad hoc network lead to partitions of the network. In-

termediate nodes are the major nodes to the parti-

tioning of MANET. 

(5) Limited wireless transmission range: Radio 

band is limited in the wireless network and data rates 

it can transfer is much lesser than a wired network. 
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 The features and challenges motivate the 

comparative analysis of energy consumption in MA-

NETs. 

   The rest of this paper is organized as follows. 

Section 2 describes the comparative studies of reac-

tive protocols: DSR (Dynamic Source Routing) and 

AODV (Ad-hoc On-Demand Distance Vector). Sec-

tion 3 set up the experiment with the simulation pro-

cess. Section 4 discusses the performance evaluation 

and result in the analysis. Section 5 concludes the 

attempt of evaluation on comparative analysis of en-

ergy consumption in MANETs. 

 

2. REACTIVE ROUTING PROTOCOLS  
This section reviews the route discovery and route 

maintenance of reactive routing protocols (AODV, 

DSR). 

 

2.1 AODV  
AODV [12] provides route discovery when need to 

send packets or in MANET. It is called on-demand 

routing. If the source node doesn't have routing in-

formation in its table when the source needs to send 

destination, the route discovery process is started to 

find the routes from source to destination.  

 

2.1.1 Route Discovery 

The route discovery process is performed on nodes, 

which may be source node, an intermediate node, and 

destination node. Source Node initiates RREQ route 

request messages. RREQ contains source node IP 

address and current sequence number of Source, Des-

tination IP address, last known sequence number of 

destination and broadcast ID. It sets a timer to wait for 

the reply. Intermediate nodes check the unique identi-

fier (Source IP address & broadcast ID) of the RREQ. 

If it has already seen from it, discards the packet. If 

not, set up a reverse route for the source node, associ-

ated with a lifetime and broadcast the RREQ to its 

neighbors. The node responds to the RREQ (not nec-

essary destination node) must have an unexpired entry 

for the destination and reply a RREP back to the 

source, using the node from which it received the 

RREQ as the next hop.  

 

2.1.2 Route Maintenance 

Suppose some routes are not used, they are expired 

their lifetimes and need to remove these routes. But if 

routes are needed to be used, the lifetime period of 

time is needed to be updated so those routes are not 

expired. When a source node wants to send data to 

some destination, first it searches the routing table. If 

it finds the route that can reach the destination, it will 

use those routes. Otherwise, it must start with a route 

discovery to find a route. It is also needed to send the 

Route Error (RERR) message that used to notify the 

other nodes about some failures in other nodes or 

links.  

2.2 DSR 

Dynamic Source Routing (DSR)[6]is a  reactive 

routing protocol.  It has an equality of treating routing 

algorithm in all nodes on the network as it as a flat 

structure. In DSR routing, the source node needs to 

append the complete routing path to each data packet 

header before transmitting to other nodes. Addition-

ally, each node uses a caching technique to maintain 

the route information that they have traversed before. 

Routing construction in DSR also has two major 

phases; the route discovery and the route mainte-

nance. 

 

2.2.1 Route Discovery 

When a source node wants to send a data, it broad-

casts the RREQ packet to its neighbor nodes. When 

an intermediate node on the route to the destination 

receives the RREQ packet, it appends its address to 

the route record in RREQ and re-broadcast the RREQ. 

When the destination node receives the first RREQ 

packet, it starts a timer and collects RREQ packets 

from its neighbors until quantum q time expires. The 

destination node finds the two (primary +backup) best 

routes from the collected paths within the quantum q 

time. The destination node D sends a RREP packet to 

the source node S by reversing (RREQ) packets which 

include the two routes (Primary +Backup) for further 

communication. 

 

2.2.2 Route Maintenance 

In the Route maintenance, DSR provides three suc-

cessive steps: link-layer acknowledgment, passive 

acknowledgment, and network layer acknowledg-

ment. When a route is broken and one node detects 

the failure, it sends a Route Error packet to the origi-

nal sender.  

 

2.3. Differences between AODV and DSR 
The differences in AODV and DSR in terms of 

routing messages: 

 AODV sends Periodic routing message.  

 DSR no need to send periodic routing mes-

sage, thus reduces bandwidth overhead and con-

served battery power. 

In terms of routing table: 

 In AODV, the routing table is maintained thus 

it does not require sending the whole route 

with the message during the route discovery 

process. 

 In DSR, the whole route is carried with the 

message as an overhead during the route dis-

covery process.  

 

3. EXPERIMENTAL SETUP 
The experimental setup and parameters are shown 

in Table I consist of 25, 50, 75,100 nodes which were 

randomly deployed in different areas. The run time 
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for the study environment is 100 s.  

 
TABLE I SIMULATION PARAMETERS 

 

Parameter Value 

Protocols AODV,DSR 

Traffic Source Constant Bit Rate (CBR) 

Simulation time 100 s 

Packet size 512 bytes 

Area 

500x500m2,500x1000m2, 

1000x500m2,700x700m,2  

1000x1000m2 

Number of nodes 25,50,75,100 nodes 

Pause time 
0,2,4,6,8,10,20,30,40,50,60, 

70,80,90,100 s 

Maximum speed 
1,2,4,6,8,10,20,30,40,50,60, 

70,80,90,100 m/s 

Mobility model Radom way point model 

Radio propagation model Two ray ground 

Initial Energy 7.0J 

Transmit Power 0.6W 

Receive Power 0.3W 

 

 
 

Figure 3.1 Flow of simulation process 
 

We set the propagation model of the wireless sen-

sor network as the two-ray ground reflection model 

and set the transmission range of nodes as 100 m. The 

MAC protocol is set in IEEE 802.11 and the band-

width of the channel is set to 1 Mbps. 

The initial energy of all of the nodes is 7 J. The 

transmit power is 0.6 W and the receiving power is 

0.3. During the simulation, the used traffic model is 

UDP/CBR traffic streams between the source and 

destination. The size of the data packet is set to 512 

bytes with various speeds. 

Simulation is one of the important features to eval-

uate the protocol performance. A typical simulation is 

done with ns and the flow of the simulation process is 

shown in Figure 3.1. It consists of generating the fol-

lowing input to NS-2: 

 A node pattern generation that describes the 

topology scenario in an environment. 

 A communication pattern that describes the 

traffic in the network. 

These patterns are then used for the simulation and 

as a result of this, a trace file is generated as output. 

Before the simulation, the parameters that are going to 

be traced during the simulation must be selected. The 

trace file can then be scanned and analyzed for the 

various parameters that we want to measure. 

 

4. PERFORMANCE EVALUATION AND 

RESULT ANALYSIS 
The comparative analysis of energy consumption of 

AODV and DSR is evaluated with the NS-2 simulator 

[15]. NS-2 is a discrete event-driven network simula-

tor which supports various mobile ad hoc routing al-

gorithms.  The performance metrics used for compar-

ative analysis of energy consumption in AOD and 

DSR are:  

Total Remaining Energy (TRE): It is taken as the sum 

of the remaining energy levels of all the nodes in the 

network at the end of the simulation. 

 

    ∑                 
           (1) 

 

Total Consumed Energy (TCE): It is taken as the sum 

of the consumed energy of all the nodes in the net-

work at the end of the simulation. 

 

 

 
 

 

Trace File Analyzer is used to analyze the results of 

trace files from in Figure 3.1. It accepts trace file as 

inputs and stores them into the local database in a 

more suitable form. Results are shown in the follow-

ing diagrams. 

Figures 4.1 and 4.2 show the energy consumption 

and the remaining energy with varying nodes for 

AODV and DSR. Both protocols AODV and DSR 

energy consumption increases in the increasing num-

ber of nodes. In dense node number, the energy con-

sumption of AODV energy decreases. 
 

 
Figure 4.1 Energy consumption with varying nodes 
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Figure 4.2 Remaining energy with varying nodes 

 

The energy consumption in Figure 4.1 and 4.2 

show AODV consumes more energy than DSR be-

cause of routing tables. But in increasing node num-

bers, DSR consumes more energy than AODV. DSR 

has many hop counts to get a destination in dense 

node number. DSR has greater energy consumption in 

the dense network because it sends routing packets 

than AODV and stale route. 

Figures 4.3 and 4.4 show the performance graphs 

for AODV and DSR varying packet sending rate.  In 

lower node numbers, the DSR protocol has nearly the 

same energy consumption as AODV. But in a larger 

node number AODV has lesser energy consumption 

than DSR in both lower and higher packet sending 

rate. And in the higher packet sending rate, energy 

performance is nearly the same values because of 

nodes can only send packets that they are available to 

send whatever packet sending rate is increasing.  

 

 
Figure 4.3 Energy consumption with packet sending rate for 

100 nodes 

        

 
         Figure 4.4 Remaining energy with packet sending rate for 

100 nodes 

 

Figure 4.5 shows the performance graphs for 

AODV and DSR varying topology size. In topology, 

size changing, DSR outperforms than AODV in 

smaller topology size. But in a dense and large net-

work, AODV has better energy consumption perfor-

mance. Because of source routing in DSR. DSR can-

not handle the large and dense network.  

 
 

         Figure 4.5 Total energy consumed with various area (different 

node densities) 

 

5. CONCLUSION 
This paper is an attempt to the comparative analysis 

of reactive routing protocols namely AODV and DSR. 

Performance evaluation is performed on the NS-2 

simulator. The result is analyzed by Trace File Ana-

lyzer. The comparison was based on Total Remaining 

Energy and Total Coumed Energy. The results show 

AODV outform in a wide range of simulation condi-

tions for MANET but DSR can only give good energy 

consumption in the low dense node, mobility, high 

packet sending rate. 
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