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Abstract: While its advancement inside MANETs, the AODV routing protocol convention has been and stays a 

powerful and gainful examination protocol, with association with its course Active Route Timeout (ART), 

AODV utilizes a predictable worth that demonstrates the time and the course which may stay dynamic in the 

directing table. A long period of the course might be chosen powerfully, dependably through the estimation, as 

opposed to reliable worth. For this reason, a Fuzzy rationale framework is utilized to procure the versatile 

qualities for ART dependent on the transmitter conditions and interceding hubs.As indicated by the pre-essentials 

of the International Engineering Task Force (IETF), we shouldn't be taking stil qualities in the powerful atmosphere. 

Subsequently, ART's tweaking of turncoat esteems is accomplished by applies fluffy principles on the info 

factors hop-count, Sent Control Packet, and Nodes Number. AODV convention yield is assessed after the 

utilization of Fuzzy based methodology. The proficiency of AODV and FBARTAODV Routing Protocols for 

Mobile Ad Hoc Networks will be examined with results. In this paper we give outcome show so as to the 

FBARTAODV perform enhanced compared to the in progress AODV. 
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1. Introduction 

Wireless Ad-hoc Networks, are network with no offices together with base platforms or passageways. A few 

steering conventions contain be planned towards allow the On-the-Fly formation of networks, and it is a gathering 

information of PCs that utilization a bunch of basic correspondence conventions interconnected carefully to share 

assets situated on or given by the network hubs [1].  

 

Several computers are connected through cables in a wired network. Wireless networks are an evolution in the 

networking technology where the systems are not connected through cables [2]. The ever-growing wireless 

networking technology uses radio waves to communicate between the network nodes.   

 

Ad-hoc Networks:  

Ad-hoc networks are an additional boundary near the wireless networking communication, which doesn't 

depend on any switches for communication because of its dynamic system. All things considered, the 

communication is over and done with by sending the information between the hubs with the assistance of a 

directing channel with a routing algorithm.  

 

The life span estimation of the route is perhaps the majority extensive boundary to plan of particularly an Ad-

hoc routing protocol on demand, along with boundary determines the distance end to end of the routes /a 

functioning way inside the route / a functioning way inside the routing table in support of successful broadcast of 

the packets, this is to guarantee that no endeavor is made by the directing table to decide another course or 

potentially erase an all-around dynamic/existing course inside its life expectancy despite the fact that a few 

routes are not working, too long life-time of the route will reason to end in refreshing the steering table [14].  
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This resolve exists influenced by significant routing delay and overhead control on or after endeavors near 

communicate through non-existent routes. Then again: the too short a life expectancy of the routes resolve 

prohibit those dynamic routing protocol from the routing table, and it determination make the steering 

convention run the disclosure interaction once more for those routes, bringing about a critical deferral in 

directing and overhead rush hour gridlock because of the new routes filter [3]. Basically, this implies that the 

protocol designer to plan actual their needs to thoroughly pick and choose the estimation of route duration to 

reflect the genuine accessibility of source to destination routes.  

  

In this present research work, we analyses and examine structures based on input values to desired outcomes 

by the functionaries as "AODV" immediate routing protocol is laid out along with, the method is clarified in 

related work, alongside Simulation methods is accessible in outcomes, and discoveries are planned to execute 

simulation module by the real-time environment with valid and verifiable executable results.  

 

AODV 

The Ad-hoc On-Demand Distance Vector (AODV) routing protocol [13] was created for use in impromptu 

versatile organizations. It qualifies the clients for discovering and keeps up routes in the network in favor of new 

or different clients, at whatever point required. AODV was invented by E. Belding Royer, C. Perkins on July 

2003 at Nokia research Center and UCB. In earlier 1997, permanent life-time route value is connected nodes [3], 

it’s called Active Route Timeout (ART), and these indicate the point in time in which the pathway stays dynamic 

into the direction-finding access.  

 

As a result of the intricacy of this constancy, not extremely many network developers attempts to utilize 

duration esteem for the flexible route. Progressed statistical tools are utilized to forecast the lifetime of the 

adaptable route, which is exceptionally mixed-up to understand [4]. These numerical models bring about non-

linearity, a few levels of core Mobility predictable error.  

 

In this paper, adaptable assurance of the existence of the route is planned utilizing Fuzzy Logic, and these is 

considering suitable to the uncertainty connected through assessing node/hub mobility and mathematical model 

disadvantages. The portrayal of the part capacities (Fuzzy Sets) and rule-based to build up the new framework, 

call Fuzzy ART, be planned. This new strategy is evaluated with the AODV routing protocol convention, and 

accepted to be noticed in favor of extra direction-finding conventions of Ad-hoc Networks as  well [5].  

 

2. Related work 

a)  Fuzzy Logic 

Fuzzy Logic Toolbox offer MATLAB functionalities, applications, along with a Simulink structure on behalf 

of the investigation, plan, as well as Simulation of Fuzzy Logic-based frameworks, and we need existing 

software simulations works and guide to you during the executable planned procedures of Fuzzy inferencing 

frameworks.  

 

To robust a few system of information yield on input-output, we be able to bring together a Fuzzy methods. 

In this framework, we know how to utilize an adaptive approach like Adaptive Neuro-Fuzzy Inference Systems 

(ANFIS) to simplify this technique, which is available in Fuzzy Logic Toolbox Software [6].  

 

 
 

b) FBARTAODV 

This strategy "Fuzzy Based Active Route Timeout AODV (FBARTAODV)" is built up next to it’s huge 

quantity of Fuzzy rationale rules and conduct of participation capacities. This model registers dynamic course 

breaks related to the organization size of upto 50 hubs or nodes [14], along with language factors related to the 



Bonu Satish Kumar , Saritha Bisai ,   Palo Sangeetha ,Sagiraju SrinadhRaju , Bosubabu Sambana , TataRao Vana 

,Krishnardula Pavankumar 

3062 

info variable 'Hop-Count' are Low (L), Medium (M), and High (H). The etymological variable related to the info 

variable the 'SentCntrlPkt' is Low (L), Medium (M), and High (H). The semantic variable related to the info 

variable 'Number of Nodes' is Low (L), Medium (M), and High (H).  

 

The semantic up-and-down related to the output variable ART is Low (L), Medium (M) and High (H). The 

member functions for the input variables HopCount, SentCntrlPkt and number of nodes are appeared into fig1 & 

2, and 3 correspondingly. The part work for the input variable dynamic routes TimedOut has appeared in fig 4. 

The exterior perspective observation on the representation has appeared in fig 5. Table.1 presents the standard 

support utilized in the model [8]. 

 

 
Fig.1: Fuzzy ART AODV Mamdani sugeno 

 

 
 

Fig.2: Element Node occupation for the Input Variable ‘Hop Count’ 

 

 
 

Fig.3: Member purpose for the Nnput changeable ‘SentCntrlPkt’ 
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Fig.4: Node / Member functional operation  for the input up-and-down Number of Nodes’ 

 
Fig.5: Member occupation for the output variable ‘ART’ 

 

Hop 

Count 

Sent 

CntrlPkt 

Number 

OfNodes 

ART 

1 1 1 3 

1 1 2 3 

1 1 3 2 

1 2 1 3 

1 2 2 2 

1 2 3 2 

1 3 1 2 

1 3 2 2 

1 3 3 1 

2 1 1 3 

2 1 2 2 

2 1 3 2 

2 2 1 2 

2 2 2 2 

2 2 3 1 

2 3 1 2 

2 3 2 1 

2 3 3 1 

3 1 1 2 

3 1 2 2 

3 1 3 1 

3 2 1 2 

3 2 2 1 

3 2 3 1 

3 3 1 1 

3 3 2 1 

3 3 3 1 

*1-Low, 2-Medium, 3-high 

 

Table.2: Fuzzy rule base 
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SIMULATION ENVIRONMENT 

 

Network Simulation software specifically called as OPNET, NS2, GloMoSim, and Qualnet, etc., act as a 

crucial tasks toward estimation the network performance. OPNET is utilized during this simulation process [9] 

[14].   

 

On the way to calculate the performance of FBARTAODV, different Simulations are conduct in network 

Size (10 Nodes, and 25 Nodes), and the execution of experiment output using Simulation parameters finally 

comes results shown in Table 2. 

 
Table.2: Simulation Environment parameter 

 

 
 

Figure 6: Surface viewer of the FBARTAODV 

 

 The performance of AODV and FBARTAODV be analyze in the metrics to be exact average end-end 

delay and standard Throughput. 

 

 
 

Fig.7: difference of average End-to-End Delay (Seconds in time) by 10 Nodes 
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Fig.8: difference of average End-to-End Delay (Seconds in Time) among 25 Nodes 

 
 

Fig.9: Deviation of Throughput (BPS) through 10 Nodes 

 

 
 

Fig.10: Deviation of Throughput (BPS) by 25 Nodes 

 

3. Results 

 

The performance of AODV and FBARTAODV is evaluated among the evaluating throughput. Throughputs 

elaborate the whole quantity of information acknowledged by the fastidious recipient in the simulation time, the 

performance is analyze via altering nodes of simulation, and the outcome is depicting in Tables.3 & 4. In Table-3, 

for 10 Nodes of simulation, it’s be exhibit to FBARTAODV through superior series, such as 25,866.666 than 

ARTAODV. For ART output parameter FBARTAODV protocol gives better result than the ARTAODV protocol 

[12].   

 

The Outcome of the evidence is clearly on fig.11. Even if ART changes in both ARTAODV and 

FBARTAODV the delay remains constant. Fuzzy based ARTAODV and ARTAODV the delay remains same. 

For the 10 nodes simulation, even if Fuzzy based ARTAODV and ARTAODV, the ART value changes it does not 

effect on the delay [11]. The Fuzzy based ARTAODV is showing better throughput, when compare to the 

ARTAODV.  The Throughput values are co-related to the ART values.  If the values of ART change 
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correspondingly the Throughput values also changes. Fuzzy based ARTAODV gives better quality of service 

when compare to the ARTAODV. 

 

In table 4, If Fuzzy based approach is applied on aodv the result is better than AODV for 25 nodes of 

simulation. It is exhibited that ARTAODV is increased the throughput value. When FBARTAODV ROUTING 

PROTOCOL gives the throughput values is 39499, where as ARTAODV routing protocols throughput value is 

35520.The throughput value is increased, i.e. 3979.There is a relation between the output parameters ART and 

throughput in increasing the result. It is also evident clearly from figure 12. The delay is same for both 

ARTAODV and FBARTAODV routing protocols even though throughput value changes [10].  

 

The output values of ART and throughput impact on ARTAODV AND FBARTAODV.  Even if ART changes 

in both ARTAODV and FBARTAODV the delay remains constant. For the 25 nodes simulation even if Fuzzy 

based ARTAODV and ARTAODV the ART value changes it does not effect on the delay. Fuzzy based 

ARTAODV is showing better throughput when compare to the ARTAODV.  The Throughput values are co-

related to the ART values. There is no relation in differences of the values between ART, THROUGHPUT AND 

DELAY.If the values of ART changes correspondingly the Throughput values also changes. Fuzzy based 

ARTAODV gives better quality of service when compare to the ARTAODV [14]. 

 

The Increased trougput percentage after incorporating fuzzy based ART on AODV routing protocol is 

caliculated from the below calculation for 10 nodes  

Simulation Pecentage of Increment =  

((Throuput of FBARTAODV)-(throughput of ARTAODV)/FBARTAODV)*100 

= ((25,866.66-25,018.66)/25,8666.666)*100 

 =3.28% 

 
Fig.11: Evaluation throughput values between AODV and FBARTAODV for 10 nodes 

 

Table 3: OPNET QOS Metrics for 10 nodes simulation 

Parameter

s 

ART Delay Through

put 

ARTAOD

V 

3 0.00188

9 

25,018.6

66 

FBARTAO

DV 

4.87 0.00188

9 

25,866.6

66 

The Increased trougput percentage after incorporating fuzzy based ART on AODV routing protocol is 

caliculated from the below calculation for 25 nodes simulation [13]. 

 

Pecentage of Increment =  

((Throuput of FBARTAODV)-(throughput of ARTAODV)/FBARTAODV)*100 

=  ((39,498.666-35,520)/ 39,498.666)*100 

           = 10.07% 

 

 

Table-4: OPNET QOS Metrics for 25 nodes simulation 

 

Parameters ART Delay Through

put 

24500

25000

25500

26000

THROUGHPUT

THROUGHPUT
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ARTAODV 3 0.00136

4 

35,520 

FBARTAO

DV 

4.87 0.00136

4 

39,498.66

6 

 
 

Fig.12: Comparison Throughput values between AODV and FBARTAODV for 25 nodes 

 

 

4. Conclusion and Future Scope 

 

The FBARTAODV planned have been contrast by the innovative AODV in performance. It is healthy notice 

to the projected FBARTAODV approach. 

 

In this experimental research paper gives better way to understand and enhance the end-to - end connectivity 

with delay identification and construction based on the innovative method. AODV's fuzzy logic have seeing as 

exposed improvement contrast along with that of the earliest AODV and performs better in MANETs. Fuzzy 

based ARTAODV is showing better throughput when compare to the ARTAODV.   

 

The Throughput values are co-related to the ART values. There is no relation in differences of the values 

between ART, THROUGHPUT AND DELAY. If the values of ART changes correspondingly the Throughput 

values also changes. Fuzzy based ARTAODV gives better quality of service when compare to the ARTAODV. 
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