
 

 

ISSN: 2237-0722  

Vol. 11 No. 4 (2021)        

Received: 25.05.2021 – Accepted: 23.06.2021 

                1792 

 

 

 

 

Execution Evaluation of AODV Protocol Using NS2 Simulator for Emergency 

Automobile 
 

Chetana Hemant Nemade1*; Dr. Uma Pujeri2 
1*PHD Research Scholar, MIT World Peace University, Pune. 

Assistant Professor, School of Computer Engineering and Technology, MITAOE, Alandi (D). 
2Associate Professor, School of Computer Engineering and Technology, MIT World Peace University, Pune. 

 

 

Abstract  

The Ad-hoc On-Demand Distance Vector (AODV) routing protocol have being invent into be used 

current ad-hoc portable structures. Mobile ad hoc network (MANETs)) speak to complex 

disseminated frameworks that contain remote versatile hubs which can powerfully self-sort out into 

subjective and impermanent. This permits individuals and gadgets to flawlessly internetwork in 

regions with no prior correspondence framework. A portable hub is an assortment point in the 

organization which utilizes a specific convention to advance information from source to objective. 

The hubs are allowed to move about and sort out themselves into an organization. Productive course 

foundation between couples of hubs is the essential objective of directing convention. This paper is a 

recreation put together investigation of Ad hoc with respect to request Distance Vector (AODV). The 

versatility models utilized in this work is Random Waypoint utilizing network recreation apparatus 

NS2. The outcomes introduced in this work outline the exhibition of AODV routing protocols in an ad 

hoc climate. 
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1. Introduction 

 

In computer jargon, a network is defined as a collection of intelligently connected PCs for the 

purpose of sharing data or services. Initially, computer networks were created to meet the need for 

exchanging documents and printers. Later, it evolved from the basic job of paper and printer sharing 

to an application. Organizations can be ordered into two classifications wire and remote 

organizations. In specially appointed organizations all hubs are portable and can be associated 

progressively in a discretionary way[1]. All hubs of these organizations act as switches and 
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participate in disclosure and maintainers of courses to different hubs in the organization. MANET is a 

collection of adaptable hubs that form a quick organization without the assistance of a focused 

organization or the traditional support services that are commonly available on regular organizations. 

As a result, the organization's remote geography can change quickly and eccentrically. The most 

fundamental activity in MANET is to effectively send information parcels from one source to one 

objective[2]. Directing has been a difficult undertaking since the time the remote organizations 

appeared. The significant explanation behind this is the consistent change in network geography as a 

result of serious extent of hub versatility. Various directing conventions have been produced for 

achieve this undertaking. 

Directing conventions can be arranged into three significant classes dependent on the steering 

data update component, Proactive, receptive and hybrid conventions. The focal point of an 

investigation is on-request steering conventions. One of the on-request directing conventions is 

AODV[3]. The primary favorable position of this convention is that courses are set up on request i.e., 

just when it is needed by a source hub for sending information bundles. However, because of the 

dynamic difference in network geography, joins between hubs is not perpetual. At the point when a 

connection breaks, a hub can't send bundles to the expected next bounce hub bringing about parcel 

misfortune. In the event that the lost parcel is a course answer bundle it brings considerably more 

issues as the source hub needs to reinitiate course revelation methodology. Accordingly in a large 

portion of the cases execution examination is completed utilizing different well known test systems 

like NS-2 for various execution measurements and by utilizing some particular organization 

boundaries. 

A goal of this paper is to assess the exhibition of AODV convention and study its belongings 

as for execution measurements that may impact network execution. The measurements like Packet 

Delivery Ratio, Average throughput, communication delay, communication overhead [1]. The paper 

is composed as follows: This paper presents the description of AODV using Network Simulators 

(NS2). The simulation parameters are also along with the execution metrics. Simulation results along 

with the graphs. 

 

2. Ad Hoc On-Demand Distance Vector (AODV) 

 

The Ad Hoc On-Demand Distance Vector (AODV) has been used to guide conventions for 

remote and mobile organizations. This convention creates courses in response to objections on 

demand and needs both unicast and multicast directing[4]. In 1991, Nokia Research Center, the 
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University of California, Santa Barbara, and the University of Cincinnati collaborated to establish the 

AODV convention. 

The AODV convention creates connections between hubs only if source hubs mention them. 

As a result, AODV is considered an on-request calculation, and no additional traffic is created for 

correspondence along joins. The experts keep the courses up to date as required[5].  

They also build tree structures to link multicast bunch members. To ensure course freshness, 

AODV employs grouping numbers. Apart from scaling to various portable hubs, they are self-starting 

and circle open. 

Networks in AODV are silent until associations are formed. Organization hubs that use 

associations send out a request for membership. The extra AODV hubs are directed to the 

information and document hub that listed a link. They create a sequence of impermanent courses that 

lead back to the mentioning hub in this way. 

A hub that receives such information and regulates a route to an ideal hub sends retrogressive 

information to the mentioning hub over impermanent paths. The hub that began the solicitation uses 

the course that has the most number of jumps over other hubs[6]. The passages that are not used in 

steering tables are reused after a short period of time. In the event that a link fails, the guiding error is 

transferred back to the sending center, and the loop is repeated. 

 

2.1 Overview of AODV 

 

The knowledge categories represented by AODV are Route Requests (RREQs), Route Replies 

(RREPs), and Route Errors (RERRs). Methods for UDP and general IP header dealing with 

administrators are used to obtain these data categories. As an example, the referencing center point 

would need to use its IP address as the information's Originator IP address. The IP specified 

transmission address (255.255.255.255) is used for transmission information. This implies that 

identical data is not sent at random[7]. In either case, AODV movement necessitates widespread 

dissemination of self-assured knowledge (e.g., RREQ), likely via offhand association. The TTL in the 

IP header shows how far similar RREQs have spread. Irregularity isn't always a requirement. 

Anyway expanded the end point of a correspondence affiliation have authentic courses to 

another, AODV doesn't expect part of work. Exactly when a course to another goal is required, the 

center point imparts a RREQ found a course to the target. A course can be settled when the RREQ 

comes to either the goal itself, or a midway center point with 'sufficiently another' course to the goal 

[8]. A ‘suitably fresh' course is a genuine course section for the aim whose corresponding plan 
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number is in any case as amazing as the one containing RREQ. The course is unique in that it 

includes an RREP reverse to the start of the RREQ. 

Individual centers are sending the requesting stores on a path back to the sales originator, with 

the aim of unicasting the RREP from the goal on a track to that originator, or similarly from a center 

that can get by the sales. 

Centre points screen the association status of next bobs in powerful courses. Exactly when an 

associate break in a working course is recognized, a RERR message is used to illuminate various 

center points that the lots of association has occupied. The RERR information shows those protests 

(maybe subnets) which are not, at this point reachable by strategy for the wrecked interface. Current 

classification enable this noteworthy framework, individual center put up a "trailblazer details", 

consist of the IP address for individual neighbors that are most promising going to utilize it as a later 

ricochet for individual target[9]. The knowledge in the predecessor records is max efficiently secured 

along planning for age of RREP information that explanation must be delivered off a center point in a 

herald details. If the RREP has nonzero prefix duration, the RREQ's originator, which mentioned the 

RREP instruction, is fused with the subnet course's trailblazers. 

A RREQ can also be obtained in the form of a multicast IP address. Full preparation for 

similar information is not shown in this study. For example, the originator of an RREQ for a multicast 

IP address can be expected to maintain exceptional standards. Nonetheless, it is critical to allow 

proper multicast action by moderate centers that aren't used as origin or destination centers for IP 

multicast addresses and aren't prepared for any significant multicast display preparation. Dealing with 

a multicast IP address as a target IP address for similar multicast-ignorant center points MUST also 

be done for any other target IP address. 

 

3. Network Simulators (NS2) 

 

Ns-2 is a different event test framework cantered at frameworks organization research. The 

organization test system (ns) contains all usually utilized IP conventions. Ns-2 completely reproduces 

a covered organization from the actual wireless transposal route to elevated level functions. NS2 

(2.34 & 2.35) test system is utilized for mimicking diverse responsive directing conventions. The test 

system is written in C++ and a content language called OTcl. NS utilizes an OTcl mediator towards 

the client. This implies that the client composes an OTcl content that characterizes the organization 

(number of hubs, connects) the traffic in the organization (sources objections, sort of traffic) and 

which conventions it will utilize. This content is then utilized by ns during the recreations [10]. 
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The reproductions produce a yield follow document that can be used to handle data 

(determine delay, throughput, and so on) and to visualize the re-enactment, a software called Network 

Animator (NAM) was used. NAM is a great visual representation tool that represents parcels as they 

pass around the organization. NAM is a movement system based on Tcl/AWK for reviewing network 

recreation follows and certifiable parcel follow details. The first step in using NAM is to make a 

follow record. Like parcel follows, the follow record contains geography details, such as hubs and 

joins. Using following events in NS, a client may build geography setups, design data, and parcel 

follows during an NS reproduction. When the following paper is done, it is ready to be energized by 

NAM. When NAM first starts up, it will read the following text, create geography, open a window, 

and format if necessary. 

 

4. Simulation Parameters 

 

The objective of this work analyses is to analyze and measure the impacts of different 

components and their cooperation’s on the general execution of specially appointed organizations. 

Each run of the test system acknowledges a situation record as information that portrays the specific 

movement of every hub utilizing Random Waypoint portability model[11]–[14]. The specific 

succession of parcels began at every hub along with specific time during change in bundle or 

movement beginning happens. 

 

Scenario 1: Simulation Parameter for Density variations 

Vehicle Density 45,95,145,195.245,295 

Number of Ambulance Moving 5 

Simulation Time 400 second 

Mobility (Km/hr) 40 km/hr 

MAC 802.11p 

Propagation Model Two-Ray Ground 

Area 7000 x 7000 

Mobility Random Walk 

Antenna Omni Antenna 

Traffic Model CBR 

 

 



 

 

ISSN: 2237-0722  

Vol. 11 No. 4 (2021)        

Received: 25.05.2021 – Accepted: 23.06.2021 

                1797 

 

Scenario 2: Simulation Parameter for Speed Variations 

Density 100 

Number of Ambulance moving 5 

Simulation Time 400 second 

Speed (Km/hr) 45, 50, 55, 60, 65, 70 

Routing Protocols AODV 

MAC 802.11p 

Propagation Model Two-Ray Ground 

Area 7000 x 7000 

Mobility Manhattan grid mobility model 

Antenna Omni Antenna 

Traffic Model CBR 

 

4.1 Performance Metrics 

 

Throughput: This calculation measures the total number of packets sent per second, such as 

the total number of messages sent per second. In Kbps, the throughput is: 

T= (R/T2-T1)*(8/1000) 

Where R denotes the total number of received packets at all destination nodes, T2 denotes the 

simulation end time, and T1 denotes the simulation start time. 

PDR It is the measurement of the proportion of packets sent by various sources of different 

traffic patterns that are received by the destinations.. It is computed as: 

P=(Pr/Pg)*100 

The number of received packets is Pr, and the number of generated packets is Pg. 

 

4.2 Simulation Result 

 

4.2.1 AODV Performance with Respect to Density 

 

The presentation of AODV directing convention is assessed in same reproduction climate 

with 400s with mobility 40km/hr .Reproduction results are gathered from various situations of 

receptive conventions. They are uncovered in the resulting area as X-chart taking density along X- 

hub and the presentation measurements in Y-hub. An investigation of execution measurements of 

AODV receptive convention is finished regarding density 45, 95,145,195,245,295. A table of 

execution metric qualities concerning recreation time was made and appeared underneath Table1. 
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Table 1 - AODV Performance with respect to Density 

Density Throughput PDR Communication Overhead Communication Delay 

45 164.51 86.24 0.215 0.056847 

95 162.86 80.54 0.455 0.1207 

145 161.65 78.37 2.75 0.1755 

195 154.02 76.09 4.12 0.1943 

245 143.67 71.25 6.21 0.2148 

295 138.91 65.95 8.016 0.3204 

The X-Graphs Shown in following figure speaks to execution measurements of AODV Vs 

density. Figure (4.2.1.a) shows the consequences of Throughput with Density, taking density along 

the X-hub and Throughput in the Y-hub. Throughput is in kbps. Figure (4.2.1.b) shows the 

consequences of PDR with density, taking density along the X-hub and PDR in the Y-hub. Figure 

(4.2.1.c) represents the consequences of Communication Overhead with density, taking density along 

the X-hub and Communication Overhead along the Y-hub. Figure (4.2.1.d) represents the impact of 

Communication Delay with density, taking density along the X-hub and Communication Delay in the 

Y-hub. Here the Throughput is decreased as the reproduction time increments. In this the Throughput 

and PDR and Packets Received is diminishes when the density is increment and the Communication 

Overhead and Communication Delay increments as the density increments. 

 

Figure (4.2.1.a) Throughput for different nodes; Figure (4.2.1.b) PDR for different nodes 

Figure (4.2.1.c) Communication Overhead for different 

nodes 

Figure (4.2.1.d) Communication Delay for different 

nodes  
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4.2.2 AODV Performance with respect to Mobility 

 

The presentation of AODV directing convention is assessed in same reproduction climate 

with 100 nodes and 400s simulation time. Reproduction results are gathered from various situations 

of receptive conventions. They are uncovered in the resulting area as X-chart taking mobility along 

X-hub and the presentation measurements in Y-hub. An investigation of execution measurements of 

AODV receptive convention is finished regarding mobility km/hr 45, 50, 55,60,65,70. A table of 

execution metric qualities concerning recreation time was made and appeared underneath Table2. 

 

Table 2 - AODV Performance with respect to Mobility km/hr 

Mobility km/hr Throughput PDR Communication Overhead Communication Delay 

45 188.83 78.38 3.44 0.2414 

50 183.44 76.78 3.78 0.2551 

55 177.56 73.28 5.1 0.3046 

60 165.56 66.1 7.55 0.4388 

65 162.36 63.72 11.63 0.6109 

70 148.79 57.18 16.18 1.11 

Figure (4.2.2.a) Throughput for different mobility  Figure (4.2.2.b) PDR for different mobility 

 

Figure (4.2.2.c) Communication Overhead for different 

mobility 

Figure (4.2.2.d) Communication Delay              

for different mobility 
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The X-Graphs Shown in figure 2 speaks to execution measurements of AODV Vs mobility. 

Figure (4.2.2.a) shows the consequences of Throughput with Mobility, taking mobility along the        

X-hub and Throughput in the Y-hub. Throughput is in kbps. Figure (4.2.2.b) shows the consequences 

of PDR with mobility, taking mobility along the X-hub and PDR in the Y-hub. Figure (4.2.2.c) 

represents the consequences of Communication Overhead with mobility, taking mobility along the   

X-hub and Communication Overhead along the Y-hub. Figure (4.2.2.d) represents the impact of 

Communication Delay with mobility, taking mobility along the X-hub and Communication Delay in 

the Y-hub. Here the Throughput is decreased as the reproduction time increments. In this the 

Throughput and PDR and Packets Received is diminishes when the mobility is increment and the 

Communication Overhead and Communication Delay increments as the mobility increments. 

 

5. Conclusion 

 

This work is an endeavor towards a thorough exhibition assessment of AODV directing 

conventions utilizing the most recent reproduction climate NS 2. Execution of this convention is 

broke down regarding parcel conveyance proportion, Average throughput, PDR and Communication 

Overhead, Communication Delay and packets received Load for the two diverse situations that are 

the thickness variety and mobility in km/hr. The results are extended by fluctuating the recreation 

time and distinctive vehicle thickness and diverse vehicle speed utilizing the follow files. From the 

table it is clear that the throughput is higher in mobility than the vehicle density. PDR is less in 

mobility variation than the density variation. From the outcome it is seen that AODV has its brilliant 

help for various courses and multicasting. Also from the graph it is clear that as the number of nodes 

increases throughput and packet delivery ratio is decrease and communication overhead and 

communication delay is increases in both the scenarios. 
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