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Abstract: Mobile Ad hoc Network (MANET) is a form of mobile hosts or nodes that move in freely in omnidirection with 

random movement without the need to maintain connectivity with deployed network infrastructure. While two mobile nodes 

within the radio zone from each other’s, than they can communicate and transfer /receives data with each other directly, otherwise, 

the mobile nodes in between have to forward the route packets for them. In such a case, every mobile node has to function as a 

router and to forward the packets for others intermediate nodes. Thus, routing is a basic operation for the MANET. Broadcasting 

is the fundamental and efficient data dissemination mechanism for route discovery in routing protocols of Mobile Adhoc Network 

(MANET). This causes the problem of redundant retransmission and creates routing control overhead. Routing overhead includes 

control messages i.e. RREQ, RREP, RERR, HELLO. As the bandwidth is limited and both data packet and overhead uses same 

bandwidth thus we have to reduce the routing overhead. In this work different case study is examined to evaluate the routing 

overhead for AODV (with HELLO and without HELLO) and DSR routing protocol. This thesis presents an optimization of 

transmission power to reduce control overhead for above routing protocols using QUALNET 5.0.2.  

Keywords: MANET, Routing protocol, Routing overhead, AODV, DSR, QoS Metrics. 

 

 

I. INTRODUCTION 

Mobile Ad hoc network is a collective form of wireless 

mobile nodes, which forming a temporary network without 

requirement of fixed station, so that network is infrastructure 

less and centralized controller are not needed [1]. The 

distinctive areas of application the uses of mobile ad-hoc 

network, i.e emergency situations, cost effective 

communication and obtain data from anywhere. Since nodes 

in mobile network can move freely, the network tends to 

change its topology very frequently [2]. This mobile nature of 

the nodes may create many issues in MANET such as: 

Routing Overhead: In wireless Adhoc networks, nodes often 

change their location within network. So, some stale routes 

are generated in the routing table which leads to unnecessary 

routing overhead. 

Packet loss due to transmission errors: There are many 

reasons of packet loss problem in MANET. Packet loss may 

happen due to mobility of nodes, bit rate error, due to 

interference [3-6]. 

Limited communication bandwidth: The bandwidth available 

for wireless networks is generally low than that of wired 

networks. The throughput of these networks is generally low 

due various noises, fading effects. 

Security: It is one of the major issues in mantes. All major 

networking tasks such as routing and packet formatting are 

done by nodes itself which are mobile. Any attacker can easily 

attack on the network and can acquire the data [4]. The ad hoc 

networks are susceptible to attacks ranging from passive 

attacks such as eavesdropping to active attack such as 

interference. 

Higher error rate: Unlike wired transmission, the wireless 

transmission may deal with problem the characteristic of the 

electronic wave. The obstacle causes shadowing, reflection, 

scattering, fading, refraction, diffraction of the wave. This 

propagation may lead to transmitted packets being garbled 

and thus received in error. 

Lower data rate: One of biggest Problem of ad hoc networks 

is reduced data rates. Data rate of wired communication is 

better than wireless communication. 

Energy limitation: A MANET network allows mobile nodes 

to communicate in the absence of a fixed infrastructure. 

Therefore, they operate with on battery power, which is 

limited. 

According to ad-hoc network characteristics the network 

structure update habitually due to arbitrary movement of the 

nodes and each node create routing table on the demand bases. 

A bunch of routing protocols has already been presented for 

mobile ad hoc network. These protocols may generally be 

categorized as table-driven routing and on-demand routing 

[1]. The resources to maintain and up-to-date routing 

information in each node, while on-demand routing protocol 

does not forever preserve routing information at every node, 

and it only creates route when a packet is desired to transmit. 

There are different routing protocols existing in MANET. 

Routing protocols can be classified into three types: Proactive, 

Reactive routing protocol and Hybrid protocols. In Proactive 

routing protocol a routing table is generated at each node, so 

that routing information is kept for every node in the network. 
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Routing information is periodically updated [2]. In reactive 

routing protocol, no routing table is generated and route 

discovery is done as needed or on an on-demand basis. The 

route information is kept for future reference [2]. The hybrid 

routing protocol combines the characteristics of proactive and 

reactive routing. Furthermore, hybrid routing protocol is 

powerful in reducing the cost of the network. It first computes 

all routes and then improves the routes at the time of routing 

[5-9]. 

AODV (Ad-hoc on demand distance vector routing protocol) 

executes on- demand bases and it uses route-request-packet 

broadcast-mechanism for routing establishment, by which it 

reaches to destination node. AODV sends actual data packet 

through unicasting, according to shortest path mechanism, in 

which routing overhead becomes grater. The reason of this 

overhead is, if destination certainly moves from one location 

to another, the same route request packet is broadcast to all 

direction and if any node in that radio range receives the 

packet will accept this packet [10]. 

 

 
Figure 2: AODV Routing  Route Request 

The Dynamic Source Routing protocol (DSR) is a simple and 

efficient routing protocol designed specifically for use in 

multi-hop wireless ad hoc networks of mobile nodes. DSR 

allows the network to be completely self-organizing and self-

configuring, without the need for any existing network 

infrastructure or administration. The protocol is composed of 

the two main mechanisms of "Route Discovery" and "Route 

Maintenance", which work together to allow nodes to 

discover and maintain routes to arbitrary destinations in the ad 

hoc network [8] [7] [9] as shown in figure 2 and 3. 

 
Figure 2: DSR Route Request 

 
Figure 3: DSR Route Reply 

DSR [11] and AODV [12] use broadcasting for route 

discovery process. These protocols may depend on a simple 

flooding as a form of broadcasting, where each node may 

receive multiple copies of a unique route request packet and 

retransmit it exactly once. Source node first searches its 

routing table where active routes are stored for future use; if 

not found, a route discovery process is started using any form 

of broadcasting. In the simple flooding, route requests keep 

propagating until the time to live (TTL) field reaches zero or 

the whole connected network is covered. Unfortunately, the 

flooding leads to redundancy that highly congest the network 

and increase the chances of collision: This is known as the 

broadcast storm problem [13]. Moreover, simple flooding 

consumes a lot of network resources such as bandwidth and 

power that can be reduced by stopping the route request as 

soon as possible upon the discovery of the needed route to 

control the flooding. 

The route discovery process often floods the network with 

route request packets looking for routes throughout the 

network. Unfortunately, the route request will keep spreading 

even after a route has been found and that will congest the 

network and waste its resources. The route discovery process 

can be improved by minimizing such overhead by reducing or 

stopping the unnecessary propagation of route request packets 

after discovering the needed route. In this paper overhead 

analysis for transmission range is focused.  

II. RELATED WORK 

Nabil Nissar et al. [14] has introduced a novel routing 

algorithm SAODV signal strength based AODV) which has 

improved the conventional AODV protocol efficiency 

especially in terms of routing overhead by reducing the 

number of route discovery message. In higher mobility 

SAODV will have a lower probability of route failure due to 

link breakages. In this algorithm if the network is dense then 

nodes forward RREQ packet to another nodes with a signal 

strength value that is greater than a predefined threshold. 

Tipu A.Ramrekha et al. [15] analyses the scalability of the 

routing protocols with respect to routing overhead required by 

approaches while also considering the packet delivery latency, 

which is an important Quality of Service (QoS) metric. 

Scalability is one of the major hurdles towards deploying 

MANETs. In this work it tends to indicate that a non-zonal 
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adaptive approach should be further investigated for packet 

delivery latency.  

Preetha K G et al. [16] has compared AODV and DSR 

routing algorithm with a new technique DBR (Domination set 

Based Routing) which has studied about the overhead 

reduction, delay reduction and reduce packet loss. In their 

study the route is established through the members in the 

domination set only. Domination nodes connect to all nodes 

quickly thus it is easy to get the destination within no time. 

This proposed algorithm works well in large networks also. 

The new proposed technique DBR has better performance 

than AODV and DSR. 

Sachidananda S. Joshi et al. [17] has introduced a 

framework of novel routing technique in order to jointly 

address the problem pertaining to routing overhead and 

energy drainage among the mobile nodes. This routing 

technique is different from the conventional routing 

technique. In this technique problem of overhead is reduced 

by using improved signal strength. A new topology 

constructed from communication district inspite of using 

conventional rectangular-based simulation approach. The 

entire mechanism of interaction between the mobile nodes and 

auxiliary nodes ensures lowest routing overhead that 

indirectly controls the energy dissipation in mobile adhoc 

network. 

Ehssan Sakhaee et al. [18] author has proposed a new 

scheme to prevent broadcast storms during path discovery 

operation. A new algorithm was also proposed which reduced 

the frequency of flood request which has increased the link 

duration of selected path. The basic concept behind the 

proposed scheme is to broadcast only specific and well-

defined packets, referred to as ―best packets‖ by reducing 

rebroadcasts. Rebroadcast packets contains lifetime field will 

determine the expiration parameters for the RREQ packet so 

that the packet is not indefinitely rebroadcasted over the entire 

network. When the lifetime of a packet is up, it is dropped. 

Suparna Das Gupta et al. [19] has proposed a new routing 

algorithm Least Overhead Routing  Protocol (LORP) which 

has overcome the disadvantage of on demand routing. Due to 

mobility of the nodes the link can break whenever a node is 

moved. So, maintaining information about a large number of 

nodes is wastage of resource. In this new routing protocol 

each node maintains only its neighbor’s information, instead 

of maintaining information about each mobile node. Thus a 

large number of overhead is reduced by maintain the table of 

neighbor nodes. 

Raphael Ernst et al. [20] had reduced the OLSR HELLO 

format. HELLO message is used to indicate the presence of a 

node with HELLO message a REFRESH message is also 

used. A REFRESH message does not include any addresses. 

Instead of regular HELLOs, a node broadcasts REFRESHs 

when there was no change to the node’s link set this allows 

nodes to verify that their neighbor is still available and that the 

topology has not changed. Nodes could receive a REFRESH 

without knowing the referenced HELLO in two cases: (1) they 

are a new neighbor for the sender, or (2) the referred message 

was lost. We propose to send a new message called 

REQUEST in both cases to indicate that incomplete 

information was received. 

Ben-Jye Chang et al. [21] author proposes a unicast-type 

multihop local repair protocol for multicast MANETs to 

recover lost links efficiently while achieving several 

advantages: increasing network reliability, increasing packet 

delivery rate, minimizing the number of control messages and 

reducing repair delay. Moreover, the optimal number of hops 

used in the multihop neighbor table is analyzed 

mathematically. Numerical results indicate that the proposed 

approach outperforms other repair approaches in terms of 

successful repair rate, control message overhead and packet 

delivery rate 

Nelson Hernandez-Cons et al. [22], instead of sending 

periodic messages at a fixed rate, we use a link change rate 

estimation to dynamically adjust the rate at which each node 

sends the control messages. The link change rate estimation is 

based on the constant measurement of the local connectivity 

that reflects the network conditions. We evaluate the 

performance of our scheme using ns-2 and we compare it to 

other approaches to show its advantages. With the usage of 

our scheme, we notice a considerable reduction of the 

overhead without sacrificing the overall performance of the 

tested protocols. 

Neung-Um Park et al. [23] author investigated the impact of 

node speed and transmission range on hello intervals in terms 

of network throughput. Through simulations for a mobile ad-

hoc network using AODV routing protocol, and showed that 

the hello interval to maximize the network throughput can be 

determined as a function of node speed and transmission 

range. 

D.K. Mishra et al. [24] author designed combined approach 

of AOMDV-Dream protocol, the multipath routing strategy 

balance the load of the network, and Dream protocol for 

destination location estimation and periodically send location 

information to the sender for route flood minimization from 

the network, so that our networks performance can been 

increases and routing overhead minimize. An analysis based 

on the comparatively study about AOMDV as well as 

AOMDV-Dream protocol is also presented in this work. 
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Ahlam Hashim Mohsin et al. [25] two protocols are 

proposed in order to optimally utilize the constrained network 

resources and reliably detect high-quality links. They are 

Hybrid Geo-cast Routing (HGR) protocol and Signal Strength 

and Congestion Avoidance protocol (SSCA). The optimal and 

adaptive HGR protocol utilizes geographical location 

information to limit search area during route discovery 

process by including only promising search paths to minimize 

control overhead. Meanwhile, adaptive SSCA uses SSCA 

mechanism in order to enhance link and node quality 

detection and reduce packet drop. The experimental results 

show that the proposed HGR protocol is able to reduce up to 

46.67% control overhead. Meanwhile, the proposed adaptive 

SSCA protocol reduces packet drop to 71.20%. 

III. REDUCTION OF CONTROL OVERHEAD 

The overall goal of this work was to measure and compare the 

QoS metrics and overhead analysis for transmission power of 

the two analyzed routing protocols i.e AODV and DSR. These 

research work basic methodologies consists of first selecting 

the most representative parameters for a MANET, then 

defining and simulating a basic scenario and finally, by 

varying the selected parameters, simulate and evaluate more 

cases of varying time duration. The selected parameters were: 

(1) the routing protocols, (2) varying nodes, terrain area and 

number of packets. All the traffic sources used in our 

simulations generated CBR data traffic. The traffic structure 

was defined as the basic scenario with 25 to 125 mobile nodes 

spread randomly over an area of 500m
2
 to 2500 m

2
 and using 

number of data packets upto 2500. We evaluated the 

following performance indexes: (a) Throughput, (b) Average 

End to End Delay, (c) Jitter, (d) Routing Overhead. The 

overhead of AODV and DSR can be reduced by varying node 

density, mobility, transmission power and hello message 

interval. This paper is working on transmission power and 

scalability through which the overhead can be reduced. 

IV. SIMULATION SETUP & RESULT ANALYSIS 

Aim of this study is to analyze the routing overhead with 

respect to performance parameters as discussed below: 

Throughput: A throughput of the network is the average rate 

at which message is successfully delivered between a receiver 

and sender. It is also referred to as the ratio of the sum of data 

packet received from its sender to the time the last packet 

reaches its destination. 

 

End to end delay: The average end to end delay defined as the 

time taken in delivery of data packets from the source node to 

the destination node. To calculate the average end-to-end 

delay, add delay of each successful data packet delivery and 

divide that sum by the number of successfully received data 

packets 

 

Average jitter: Jitter is the variation in the time between 

packets arriving, caused by network congestion, timing drifts, 

or route changes. It should be less for a routing protocol to 

perform better.  

 

Routing Overhead: Routing overhead is defined as the number 

of routing control packets, including Route Request and Route 

Reply. The overhead will increase when high mobility, less 

battery power in the network.  

 

End-to-End Delay, Average Jitter, Average Throughput and 

routing overhead for the AODV and DSR routing protocols are 

discussed by using different scenarios. The simulations have 

been performed by using QualNet 5.0.2 simulator.  

Different Scenarios parameters are described in Table I and 

Table II. 

              Table I: Constant parameter for simulation 

S. No. Parameters Values 

1 Simulator Qualnet 5.0.2 

2 Antenna Model Omni Directional 

3 Radio Type 802.11b 

4 Data Size 512 bytes 

5 Mobility Model Random Way Point 

6 Traffic Source CBR 

7 Pause Time 10 s 

8 Routing Protocols AODV, DSR 

9 Node Power Min=5, Max=50 

10 Simulation Time 900s 

11 Performance Matrix in 

Application Layer 

Throughput, Average Jitter, 

End to End Delay, Routing 

Overhead 
 

Table II: Variable parameter for simulation 

Scenario No. of 

nodes 

Terrain area CBR 

Links 

No. of 

packet send 

1 25 500m*500m 5 500 

2 50 1000m*1000m 10 1000 

3 75 1500m*1500m 15 1500 

4 100 2000m*2000m 20 2000 

5 125 2500m*2500m 25 2500 

Scenario I: 
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The simulation has been carried out. Simulation scenario is 

shown in figure 4. 

 
Figure 4: Simulation Scenario I 

Figure 5-8 shows the effect of varying transmission range on 

Jitter, End-to-End Delay, Throughput and Routing Overhead 

for Scenario-I i.e. for terrain size 500m*500 m with 25 nodes 

with 500 data packets over 5 transmission links nodes for 

AODV, and DSR routing protocol. 

 

Figure 5: Average Jitter  

From the figure 5, it is evident that the Scenario I give 

optimized results with respect to Average Jitter from 20dBm 

and it is also evident that AODV have less jitter as compared 

to DSR. 

 

Figure 6: Average End-to-End Delay 

From the figure 6, it is evident that the Scenario I give 

optimized results with respect to Average End-to-End Delay 

from 15dBm and it is also evident that AODV have less delay 

as compared to DSR. 

 

Figure 7: Throughput  

From the figure 7, it is evident that the Scenario I give 

optimized results with respect to Throughput from 20dBm and 

it is also evident that DSR have high throughput as compared 

to AODV. 

 

Figure 8: Routing Overhead 

From the figure 8, it is evident that the Scenario I give 

optimized results with respect to Routing Overhead after 

20dBm and it is also evident that DSR have low routing 

overhead as compared to AODV. 

Scenario II: 

The simulation has been carried out. Simulation scenario is 

shown in figure 9. 
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Figure 9: Simulation Scenario-II 

 

Figure 10-13 shows the effect of varying transmission range on 

Jitter, End-to-End Delay, Throughput and Routing Overhead 

for Scenario-II i.e. for terrain size 1000m*1000 m with 50 

nodes having 1000 data packets over 10 transmission links 

nodes for AODV, and DSR routing protocol. 

 

Figure 10: Average Jitter 

From the figure 10, it is evident that the Scenario II gives 

optimized results with respect to Average Jitter from 25dBm 

and it is also evident that AODV have less jitter as compared 

to DSR. 

 

Figure 11: Average End-to-End Delay 

From the figure 11, it is evident that the Scenario II gives 

optimized results with respect to Average End-to-End Delay 

from 25dBm and it is also evident that AODV have less delay 

as compared to DSR. 

 

Figure 12: Throughput  

From the figure 12, it is evident that the Scenario II gives result 

that Throughput started increasing from 30dBm and it is also 

evident that DSR have high throughput as compared to 

AODV. 

 

Figure 13: Routing Overhead 

From the figure 13, it is evident that the Scenario II gives 

Routing Overhead had started reducing after 30dBm and it is 

also evident that DSR have low routing overhead as compared 

to AODV. 

Scenario III: 

The simulation has been carried out. Simulation scenario is 

shown in figure 14. 

 

Figure 14: Simulation Scenario III 
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Figure 15-18 shows the effect of varying transmission range on 

Jitter, End-to-End Delay, Throughput and Routing Overhead 

for Scenario-II i.e. for terrain size 1500m*1500m with 75 

nodes having 1500 data packets over 15 transmission links 

nodes for AODV, and DSR routing protocol. 

 

Figure 15: Average Jitter 

From the figure 15, it is evident that the Scenario III gives 

optimized results with respect to Average Jitter from 25dBm 

and it is also evident that AODV have less jitter as compared 

to DSR. 

 

Figure 16: Average End-to-End Delay 

From the figure 16, it is evident that the Scenario III gives 

Average End-to-End Delay started reducing after 25dBm and it 

is also evident that AODV have less delay as compared to 

DSR. 

 

Figure 17: Throughput  

From the figure 17, it is evident that the Scenario III gives 

optimized results with respect to Throughput from 30dBm and 

it is also evident that DSR have high throughput as compared 

to AODV after 25dBm transmission range. 

 

Figure 18: Routing Overhead 

From the figure 18, it is evident that the Scenario III gives 

Routing Overhead had started reducing after 25dBm and it is 

also evident that DSR have low routing overhead as compared 

to AODV. 

Scenario IV: 

The simulation has been carried out. Simulation scenario is 

shown in figure 19. 

 
Figure 19: Simulation Scenario IV 

Figure 20-23 shows the effect of varying transmission range on 

Jitter, End-to-End Delay, Throughput and Routing Overhead 

for Scenario-IV i.e. for terrain size 2000m*2000 m with 100 

nodes having 2000 data packets over 20 transmission links 

nodes for AODV, and DSR routing protocol. 
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Figure 20: Average Jitter 

From the figure 20, it is evident that the Scenario IV gives 

Average Jitter has started reducing its value from 30dBm and it 

is also evident that AODV have less jitter as compared to DSR. 

 

Figure 21: Average End-to-End Delay 

From the figure 21, it is evident that the Scenario IV gives 

Average End-to-End Delay had started reducing from 20dBm 

and it is also evident that AODV have less delay as compared 

to DSR. 

 

Figure 22: Throughput  

From the figure 22, it is evident that the Scenario IV gives 

optimized results with respect to Throughput from 50dBm and 

it is also evident that DSR have high throughput as compared 

to AODV as the transmission range increases. 

 

Figure 23: Routing Overhead 

From the figure 23, it is evident that the Scenario IV gives 

Routing Overhead optimized value at 50dBm and it is also 

evident that DSR have low routing overhead as compared to 

AODV. 

Scenario V: 

The simulation has been carried out. Simulation scenario is 

shown in figure 24. 

 
Figure 24: Simulation Scenario V 

Figure 25-28 shows the effect of varying transmission range on 

Jitter, End-to-End Delay, Throughput and Routing Overhead 

for Scenario-II i.e. for terrain size 2500m*2500m with 125 

nodes having 2500 data packets over 25 transmission links 

nodes for AODV, and DSR routing protocol. 

 
Figure 25: Average Jitter 
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From the figure 25, it is evident that the Scenario V may gives 

has started reducing its value after 50dBm and it is also evident 

that AODV with no hello packets have less jitter as compared 

to DSR. 

 

Figure 26: Average End-to-End Delay 

From the figure 26, it is evident that the Scenario V may gives 

Average End-to-End Delay optimized result at 40dBm and it is 

also evident that AODV have less delay as compared to DSR. 

 

Figure 27: Throughput  

From the figure 27, it is evident that the Scenario V may gives 

optimized results with respect to Throughput after 50dBm and 

it is also evident that DSR have high throughput as compared 

to AODV. 

 

Figure 28: Routing Overhead 

From the figure 28, it is evident that the Scenario V may give 

optimized results with respect to Routing Overhead after 

50dBm and it is also evident that DSR have low routing 

overhead as compared to AODV. 

Scenario Transmission  Routing Overhead 

 Power AODV    AODV(Without     DSR 

                    HELLO) 

1 15 893.44    11.16                     10.84 

2 30 919.96     17.12                    15.64 

3 25 1486.13  1149.496               174.723 

4 50 916.78     5.28                       26.9 

5 50 1274        44.584                   27.488 

 

V. CONCLUSION 

This paper presents a detailed comparative analysis of two 

routing protocols i.e. AODV (Ad Hoc on Demand Distance 

Vector) and DSR (Dynamic Source Routing) for significant 

performance metrics in MANET scenario under variable 

number of links, nodes as well as data packets. From the 

observations and results obtained it has been analyzed that 

even though at higher transmission range, DSR has reduced lot 

of overheads as compared to AODV and gave excellent 

performance with variable transmission range as overhead 

depends upon transmission power, number of nodes and packet 

size. But with respect to throughput, end to end delay and 

average jitter it has been concluded that AODV outperforms 

better as compared to DSR. Five different scenarios were 

created and it is analyzed that as the transmission power 

increases in optimized result range also increases. It is seen 

from experimental setup that in scenario II, scenario III 

optimized value of transmission power is 30dBm and 25dBm 

respectively. Thus the optimized transmission power range is 

obtained from 25dBm-30dBm. But as the scenario parameters 

increases value of optimized result also increases as a result in 

scenario IV and scenario V optimized value of AODV and 

DSR is 50dBm. So, it is also concluded that as the network 

density increases routing overhead increases and in such 

scenario to minimize the routing overhead DSR routing 

algorithm outperforms better as compared to AODV. 

So, it is also concluded that as the network density increases 

routing overhead increases and in such scenario to minimize 

the routing overhead DSR routing algorithm outperforms 

better as compared to AODV. 
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