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Abstract—Many solutions approaches using 

routing protocols and their modifications were 

worked out by the researchers such as;  Ad-Hoc 

On-Demand Distance Vector, Weighted 

Clustering Algorithm, Delay-Oriented Shortest 

Path Routing, Dynamic Source Routing, 

Congestion Adaptive AODV, Secure Message 

Transmission, Secure Single-Path, Dynamic Load 

Aware Routing protocol, Adaptive Congestion 

Routing Algorithm, Destination Sequenced 

Distance-Vector, Ad-Hoc On-demand Distance 

Vector with Load and Mobility, Adhoc On-

demand Multipath Distance Vector, Route 

Request. In reviewed papers there were many 

protocols which were compared with AODV for 

the performance analysis. It also includes 

comparison for congestion avoidance in MANET. 

Most of the researchers used referred as a future 

technique for the improvement in the AODV 

protocol as Ad-Hoc on demand Multipath 

Distance Vector (AOMDV). So AOMDV was 

selected as the protocol to compare it’s 

performance with the AODV.  The report includes 

comparison carried out by taking two 

experimental scenarios one with varying 

simulation time and the other varying number of 

nodes for 512 and 1024 packet sizes. 
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I. INTRODUCTION 

A wireless ad hoc network is a collection of 

mobile hosts, which forms a temporary network 

without the aid of any pre established 

infrastructure or centralized administration. When 

the network population is large, the set of nodes is 

often partitioned into clusters so that the resource 

can be handled in an efficient way. “Generally, a 

cluster is defined as a number of mobile hosts, 

which can directly transmit and receive the 

packets to/from each other and content the same 

network bandwidth. Mobile members in a cluster 

are often located within a limited coverage area, 

which is decided by the transmission power. 

Moreover, a mobile host is allowed to belong to 

many clusters at any time. Rapid progression in 

technology for mobile devices including laptops 

and handheld computers and the availability of 

inexpensive wireless networking hardware has 

resulted in a large interest in wireless connectivity 

among mobile users. One approach to providing 

wireless connectivity is through the formation of 

Mobile Ad Hoc Networks (MANET) [21]. This 

approach does not assume the support of any pre-

existing infrastructure but, instead, uses other 

nodes in the ad hoc network as routers to facilitate 

message delivery. 

Zone Routing Protocol, or ZRP is a hybrid 

Wireless Networking routing protocol that uses 
both proactive and reactive routing protocols 

when sending information over the network. ZRP 

was designed to speed up delivery and reduce 

processing overhead by selecting the most 

efficient type of protocol to use throughout the 
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route. If a packet's destination is in the same zone 

as the origin, the proactive protocol using an 

already stored routing table is used to deliver the 

packet immediately. If the route extends outside 

the packet's originating zone, a reactive protocol 

takes over to check each successive zone in the 

route to see whether the destination is inside that 

zone. This reduces the processing overhead for 

those routes. Once a zone is confirmed as 

containing the destination node, the proactive 

protocol, or stored route-listing table, is used to 

deliver the packet. In this way packets with 

destinations within the same zone as the 

originating zone are delivered immediately using 

a stored routing table”. Packets delivered to nodes 

outside the sending zone avoid the overhead of 

checking routing tables along the way by using 

the reactive protocol to check whether each zone 

encountered contains the destination node. 

The proposed algorithm for creating cluster heads 

and clustering is Weighted Clustering Algorithm 

(WCA) that effectively combines each of the 

system parameters via The battery power, 

mobility and the degree (i.e. the number of nodes 

attached to a single node)with certain weighing 

factors chosen according to the system needs.  

The authors conducted simulation experiments to 

measure the performance of our clustering 

algorithm and demonstrate that it performs 

significantly better than both of the Highest-

Degree and the Lowest-ID heuristics. In 

particular, the number of re-affiliations for WCA 

is about 50% of that obtained from the Lowest-ID 

heuristic. Though the approach performs 

marginally better than the Node-Weight heuristic 

(which does not give any basis of assigning the 

weights to the nodes), it considers more realistic 

system parameters and has the flexibility of 

adjusting the weighing fact. 

The related works for balanced network are load 

balancing protocols which can be divided in two 

types first traffic size based which comprises of 

three protocols Dynamic Load-Aware Routing 

Protocol (DLAR), Load-Balanced Ad Hoc 

Routing Protocol (LBAR) and Load-Sensitive 

Routing Protocol (LSR), second is delay based 

which comprises of two protocols Delay-Oriented 

Shortest Path Routing Protocol (DOSPR), Load-

Aware On-Demand Routing Protocol (LAOR). 

The Virtual Paths Routing protocol (VPR) which 

utilizes two well known routing techniques, 

namely source and table routing. The proposed 

solution approach by author was Traffic-Size 

Aware (TSA) Routing which is compared with 

Implicit Source Routing (ISR) protocol. The ISR 

used is close to the previously used VPR protocol. 

Authors used three performance metrics to 

compare our schema to ISR. The comparison done 

in the simulation between TSA and ISR is done 

using three metrics first metric is the Packet 

Delivery Ratio, second metric is the Routing 

overhead of both protocols third metric used is the 

Average End-to-End Delay of the data packets. In 

contrast to all proposed protocols authors 

proposed scheme measures the network traffic in 

bytes, not in number of packets. Measuring the 

traffic in bytes gives an accurate traffic load 

metric as opposed to measuring the traffic in 

number of packets because packet sizes may vary. 

The key contribution of the paper is that the 

author uses Route Request (RREQ) messages to 

solve the problem. The related work for the load 

balancing was use of routing load of the 

intermediate nodes is used as the primary route 

selection metric. A RREQ message keeps 

recording queue occupancy information of each 

node it visits, and the destination selects a path 

that it considers as the best based on the queue 

occupancy information recorded in the RREQs. 

This scheme, however, lacked in path diversity 

since it was a single-path mechanism. To improve 

in path diversity the next protocol used multiple 

paths per destination, and they are maintained at 

source nodes and used in turn for routing. The 

basic idea of these schemes was to distribute 

traffic among multiple paths. These multi-path 

protocols also incur additional routing overhead 

due to maintaining more than one route per 

destination when compared to single-path 

protocols. The paper solves the problem by using 

the new scheme which is motivated by the 

observation that ad hoc on demand routing 

protocols flood Route Request (RREQ) messages 

to acquire routes, and only nodes that respond to 

those messages have a potential to serve as 

intermediate forwarding nodes. If node ignores 

RREQ messages within a specific period, it can 

completely be excluded from the additional 

communications that might have occurred for that 

period otherwise. Thus, a node can decide not to 

serve a traffic flow by dropping the RREQ for that 

flow. The paper uses simulation to compare the 

base AODV protocol and AODV-WAL protocol 

which uses the proposed scheme in which AODV-

WAL demonstrated up to 32% less routing 

overhead than the base protocol. The advantage 

was that the network throughput is not adversely 

affected but rather improved by applying the new 

scheme to the base protocols. The new scheme 

successfully balances the network load among 

nodes, and it can easily be incorporated with 

existing on-demand routing protocols to work on 

top of them 
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METHODOLOGY 

The “AODV (Ad-Hoc On-Demand Distance 

Vector) routing protocol is a reactive routing 

protocol that uses some characteristics of 

proactive routing protocols. Routes are established 

on-demand, as they are needed. However, once 

established a route is maintained as long as it is 

needed or till the time the route does not fails. An 

advantage of this approach is that the routing 

overhead is greatly reduced. In AODV, the 

network is silent until a connection is needed. At 

that point the network node that needs a 

connection broadcasts a request for connection. 

Other AODV nodes forward this message, and 

record the node that they heard it from, creating 

an explosion of temporary routes back to the 

needy node. When a node receives such a 

message and already has a route to the desired 

node, it sends a message backwards through a 

temporary route to the requesting node. The needy 

node then begins using the route that has the least 

number of hops through other nodes. Unused 

entries in the routing tables are recycled after a 

time. When a link fails, a routing error is passed 

back to a transmitting node, and the process 

repeats. 

Congestion Adaptive AODV Routing Protocol 

(CA-AODV):- CA-AODV was designed to ensure 

the availability of primary route as well as 

alternative routes and reduce the route overhead, 

DLAR discussed that the destination sends the 

load information attached in the RREP packet to 

source, Work Load-Based Adaptive Load-

Balancing proposed that the nodes forward or 

broadcast the RREQ packet on the condition that 

they do not have a route to the destination. The 

protocol preserves the multiple paths carrying a 

higher hop count value and used them as alternate 

routes in case of link failure and modification will 

reduce congestion by choosing non congested 

routes to send RREQ and data packets and to 

transfer the load to higher hop count alternate 

paths if the nodes or route turn out to be 

congested. 

Ad-hoc On-Demand Multipath Distance 

Vector (AOMDV):- The node that needs a 

connection in the network broadcasts a request for 

connection. Other AOMDV nodes forward this 

message, and record the node that they heard it 

from, creating an explosion of temporary routes 

back to the needy node. When a node receives 

such a message and already has a route to the 

desired node, it sends a message backwards 

through a temporary route to the requesting node. 

The needy node then begins using the route that 

has the least number of hops through other nodes. 

When a link fails, a routing error is passed back to 

a transmitting node and then the source node 

chooses the other saved path in the memory of the 

nodes and starts forwarding the packets. 

II. EXPERIMENTATION 

The algorithm which is followed by the AODV 

protocol the steps are: 

Step 1:- Read source and destination ids 

Step 2:- The source node sends RREQ messages 

to its neighbors which forwards the messages to 

other nodes till the destination is reached. 

Step 3:- If anode receives a RREQ message more 

than once it replies with RREP message to 

indicate that it has received RREQ message which 

means that node is already added to some route to 

the destination. 

Step 4:- The destination then reply via RREP 

messages which defines the path from source to 

destination. If RREP message is not received by 

the source node until a given predefined time it 

resends RREQ messages. 

Step 5:- The routes is selected by the source node 

and then packets are forwarded to next node 

which forwards the packet to the next node in the 

queue this follows till the packet is not delivered 

to the destination node.  

 

Details of Network Parameters used 

The network parameters used for simulation 

scenarios were varied to analyze the performance 

of network routing protocol. The parameters those 

have been varied and their values are discussed 

below. The inputs are: 

 Nodes Density: Node Density is the 
number of nodes in the network. It is given 

as the input to the system whose value has 

been varied linearly. 

 Simulation Time: Simulation time is the 
time for which the simulation will run. It is 

given as an input to the system whose 

value has been varied linearly. 

 Mobility: The mobility is applied to the 

nodes so that the simulation is represented 

as real time situation. The mobility of the 

nodes is kept random way point. 
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 Packet Size: This is an important input as it 
defines the size of the data packet that will be 

forwarded in the network from the source to 

the intermediate nodes which will transfer it 

to the destination node. The default packet 

size is 1024 bytes. But for the system two 

values are used which are 512 bytes and 1024 

bytes. 

 Type of Communication Protocol: The 

communication protocol used in the system is 

Transmission Control Protocol (TCP), which 

gives the acknowledgement message when 

the packet is received at the destination node. 

 Speed of nodes: The speed of mobile nodes is 
the speed by which the node travels in the 

simulation. The speed of the mobile node is 

kept random. 

 

 

III. EXPERIMENTAL RESULTS & ANALYSIS 

Experimental Scenario I: -  

Fixed Parameters: 

 Number of Nodes:- 200 nodes  

 Mobility: Random Way Point 

Varying Parameters: 

 Protocol Type: Varied with two values 

AODV and AOMDV 

 Packet Size:Varied with two values 512 
and 1024 

 Simulation Time: 100 - 1000 in step of 50 

Experimental Scenario II: -  

 Fixed Parameters: 

 Mobility: Random Way Point. 

 Simulation Time: 600 ms 

 Varying Parameters: 

 Protocol Type: Varied with two values 

AODV and AOMDV 

 Packet Size: Varied with two values 512 
and 1024 

 Number of Nodes:- 50-500 nodes in step 
of 50  
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Performance analysis of AODV with reference to 

Scenario I:- 

In this scenario we have fixed number of nodes to 

200 and mobility to random way point and the 

Simulation Time the variable against which the 

graphs are plotted. 

As the Simulation Time is increased it could be 

found that PDR randomly vary in values but is 

increasing by nature. It is also found that the 

performance of AODV is approximately same for 

both packet sizes. The PDR is worst for 100ms 

simulation time and it is best for 600ms 

simulation time for packet size 1024 bytes and for 

the 512 bytes packet size PDR is worst for 100ms 

and best for 950ms simulation time. 

Average throughput also varies randomly in 

values but is increasing by nature with simulation 

time. The average throughput is worst for 100ms 

simulation time and it is best for 500ms 

simulation time for packet size 1024 bytes and for 

the 512 byte packet size average throughput is 

worst for 100ms and best for 550ms simulation 

time.  

E-E Delay also varies randomly with time in 

values within the range of 98 to 233 for AODV of 

512 packet size and for AODV of 1024 packet 

size E-E Delay varies within the range of 103 to 

312. The E-E delay is worst for 100ms simulation 

time and it is best for 750ms simulation time for 

packet size 1024 bytes. It is also found that the 

performance of AODV is approximately same for 

both packet sizes. 

 

Conclusion 

Comparative performance analysis of two 

protocols AODV and AOMDV with reference to 

different network parameters was carried out. For 

the  selected network parameters and their 

variations simulation was carried out using NS-2 

(See Appendix 1) and the performance parameters 

PDR, Average Throughput, End to End Delay 

were analyzed. The performance analysis was 

done by comparing the various results obtained by 

the simulation. The results were analyzed for 

AODV for the experimental scenarios and then 

for AOMDV for the same scenarios. In the last 

step AODV and AOMDV are compared with each 

other for the performance analysis. It could be 

found that AOMDV performs better than AODV. 

 

 

 

 

 

 

REFERENCES 

[1] Ahmad, I.; ur Rehman, M., "Efficient 

AODV routing based on traffic load and 

mobility of node in MANET," Emerging 

Technologies (ICET), 2010 6th International 

Conference, pp.370,375, 18-19 Oct. 2010 

doi: 10.1109/ICET.2010.5638459. 

[2] Altalhi, A.H.; Richard, G.G., III, "Load-

balanced routing through virtual paths: 

highly adaptive and efficient routing scheme 

for ad hoc wireless networks," Performance, 

Computing, and Communications, 2004 

IEEE International Conference, pp.407, 413, 

2004 doi: 10.1109/PCCC.2004.1395045. 

[3] B. Ramesh, and D. Manjula (2007),” An 

Adaptive Congestion Control Mechanism 

for Streaming Multimedia in Mobile Ad-hoc 

Networks” IJCSNS International Journal of 

Computer Science and Network Security, 

VOL.7 No.6, June 2007. 

[4] BhavyeshDivecha, Ajith 

Abraham,CrinaGrosan and Sugata Sanyal, 

“Impact of Node Mobility on MANET 

Routing Protocols Models”,2007Journal of 

Digital Information Management ‰ 

Volume 5 Number 1 pp. 19-24. 

[5] Boraiah RAMESH1 and 

Dhanabalachandran MANJULA2 (2008),” 

CA-AODV: Congestion Adaptive AODV 

Routing Protocol for Streaming Video in 

Mobile Ad Hoc Networks”, I. J. 

Communications, Network and System 

Sciences, 2008, 4, Pages 285-385 Published 

Online November 2008 in SciRes. 

[6] C. Perkins, E. Royer and S. Das, “Ad hoc 

On-demand Distance Vector (AODV) 

Routing”, IETF RFC3561, July 2003.  

[7] C. Nishanthini; Rajkumar, G., "Congestion 

Avoidance through Cooperative Routing in 

Manets," Information Communication and 

Embedded Systems (ICICES), 2013 

International Conference on , vol., no., 

pp.1169,1172, 21-22 Feb. 2013, doi: 

10.1109/ICICES.2013.6508224 

[8] Fubao Yang; Baolin Sun, "Ad hoc on-

demand distance vector multipath routing 

protocol with path selection entropy," 

Consumer Electronics, Communications and 

Networks (CECNet), 2011 International 

Conference, pp.4715,4718, 16-18 April 

2011 doi: 10.1109/CECNET.2011.5768227. 

[9] Jiwan Pokharel, PrathipatiSrihyma 

andT.VijayaSaradhi (2011), “Constraintless 

Approach of Power and Cost Aware 

Routing in Mobile Adhoc Networks”, 

International Journal of Computer 

http://www.ijcrt.org/


www.ijcrt.org                                         ©  2021 IJCRT | Volume 9, Issue 12 December 2021 | ISSN: 2320-2882 

IJCRT2112075 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a707 
 

Applications (0975 – 8887) Volume 31– 

No.10, October 2011.  

[10] Lee, Y.J.; Riley, G.F., "A workload-based 

adaptive load-balancing technique for 

mobile ad hoc networks," Wireless 

Communications and Networking 

Conference, 2005 IEEE , vol.4, 

pp.2002,2007 Vol. 4, 13-17 March 2005 

doi: 10.1109/WCNC.2005.1424826. 

[11] Lianfang Zhang; Zenghua Zhao; Yantai 

Shu; Lei Wang; Yang, O.W.W., "Load 

balancing of multipath source routing in ad 

hoc networks," Communications, 2002. ICC 

2002. IEEE International Conference, vol.5, 

pp.3197,3201 vol.5, 2002doi: 

10.1109/ICC.2002.997425. 

[12] MAINAK CHATTERJEE, SAJAL K. 

DAS and DAMLA TURGUT (2002), 

“WCA: AWeighted Clustering Algorithm 

for Mobile Ad Hoc Networks”, Cluster 

Computing 5, 193–204, 2002 Kluwer 

Academic Publishers, Manufactured in The 

Netherlands. 

[13] Mazinan, E.; Arabshahi, Z.; Adim, J., 

"Comparing AMRIS and ODMRP in Ad-

Hoc Networks by QualNet,"Networking, 

2008. ICN 2008. Seventh International 

Conference, pp.8,13, 13-18 April 2008 

doi:10.1109/ICN.2008.128. 

[14] P. Sivakumar and K. Durai Swamy “A 

Distributed Load Balanced Routing Protocol 

for Real-Time Traffic in Mobile Adhoc 

Networks” European Journal of Scientific 

Research ISSN 1450-216X Vol.53 No.4 

(2011), pp.626-636. 

[15] Papadimitratos, P.; Haas, Z.J., "Secure 

data communication in mobile ad hoc 

networks," Selected Areas in 

Communications, IEEE Journal, vol.24, 

no.2, pp.343,356, Feb. 2006 doi: 

10.1109/JSAC.2005.861392. 

[16] Pham, P.; Perreau, S., "Multi-path routing 

protocol with load balancing policy in 

mobile ad hoc network," Mobile and 

Wireless Communications Network, 2002. 

4th International Workshop, pp.48,52, 2002 

doi: 10.1109/MWCN.2002.1045694. 

[17] Puri, S.; Devene, S.R., "Congestion 

Avoidance and Load Balancing in AODV-

Multipath Using Queue Length," Emerging 

Trends in Engineering and Technology 

(ICETET), 2009 2nd International 

Conference, pp.1138,1142, 16-18 Dec. 2009 

doi: 10.1109/ICETET.2009.62. 

[18] S. Corson and J. Macker, “Mobile Ad hoc 

Networking (MANET): Routing Protocol 

Performance issues and Evaluation 

Considerations”, Network Working Group, 

RFC2501, January 1999. 

[19] Shiann-TsongSheu; Chen, T., "A novel 

delay-oriented shortest path routing protocol 

for mobile ad hoc networks," 

Communications, 2001. ICC 2001. IEEE 

International Conference, vol.6, 

pp.1930,1934, 2001doi: 

10.1109/ICC.2001.937126. 

[20] Song Jianhua; Ma ChuanXiang, "A 

reputation-based scheme against malicious 

packet dropping for mobile ad hoc 

networks," Intelligent Computing and 

Intelligent Systems, 2009. ICIS 2009. IEEE 

International Conference, vol.3, pp.113,117, 

20-22 Nov. 2009 doi: 

10.1109/ICICISYS.2009.5358211. 

[21] SreeRangaRaju, M.; Mungara, J., "ZRP 

versus AODV and DSR: A Comprehensive 

Study on ZRP Performance Using QualNet 

Simulator," Wireless Communications 

Networking and Mobile Computing 

(WiCOM), 2010 6th International 

Conference  pp.1,10, 23-25 Sept. 2010 doi: 

10.1109/WICOM.2010.5600909. 

[22] Sung-Ju Lee; Gerla, M., "Dynamic load-

aware routing in ad hoc networks," 

Communications, 2001. ICC 2001. IEEE 

International Conference, vol.10,  

pp.3206,3210 vol.10, 2001 doi: 

10.1109/ICC.2001.937263 

[23] Suresh Singh and C. S. Raghavendra 

(1998), “Power-Aware Routing in Mobile 

Ad Hoc Networks”, MobiCom '98 

Proceedings of the 4th annual ACM/IEEE 

international conference on Mobile 

computing and networking, pp. 181-190, 

doi: 10.1145/288235.288286 

[24] Swati Bhasin, Ankur Gupta 2013, 

“Influence of Variation in Node Density on 

Routing Protocols in MANETs”, 

International Journal of Advanced Research 

in Computer Science and Software 

Engineering Volume 3, Issue  6, pp. 1066-

1071 ISSN: 2277 128X 

[25] Tanvi Sharma and Sukhvir Singh 2013, 

“COMPARATIVE STUDY OF 

MULTIPATH EXTENSIONS OF AODV”, 

IJRET: International Journal of Research in 

Engineering and Technology, Volume: 02 

Issue: 09, pp. 494-500,eISSN: 2319-1163 | 

pISSN: 2321-7308. 

[26] Vinh Dien Hoang; Shao, Z.; Fujise, M., 

"Efficient Load Balancing in MANETS to 

Improve Network Performance," ITS 

Telecommunications Proceedings, 2006 6th 

International Conference, pp.753,756, June 

2006 doi: 10.1109/ITST.2006.289010. 

http://www.ijcrt.org/


www.ijcrt.org                                         ©  2021 IJCRT | Volume 9, Issue 12 December 2021 | ISSN: 2320-2882 

IJCRT2112075 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a708 
 

[27] Vinod N Biradar, Suresh Chimkode and 

Gouri Patil 2013, “Simulation and 

Performance Analysis of CORMAN, 

AODV and DSR Routing Protocol in 

MANET”, International Journal of 

Advancements in Research & Technology, 

Volume 2, Issue 8, pp. 148- 152, ISSN 

2278-7763. 

[28] Yuhua Yuan; Huimin Chen; Min Jia, "An 

adaptive load-balancing approach for ad hoc 

networks," Wireless Communications, 

Networking and Mobile Computing, 2005. 

Proceedings. 2005 International Conference, 

vol.2, pp.743,746, 23-26 Sept. 2005 doi: 

10.1109/WCNM.2005.1544161 

[29] Zhong, S.; Chen, J.; Yang, Y.R., "Sprite: a 

simple, cheat-proof, credit-based system for 

mobile ad-hoc networks," INFOCOM 2003. 

Twenty-Second Annual Joint Conference of 

the IEEE Computer and Communications. 

IEEE Societies , vol.3, pp.1987,1997 vol.3, 

30 March-3 April 2003 doi: 

10.1109/INFCOM.2003.1209220. 

 

http://www.ijcrt.org/

