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I. INTRODUCTION 

 

MANET stands for Mobile ad-hoc Network that 

usually has a routable networking environment on 

top of a Link Layer ad hoc network. This comprise of 

set of mobile nodes connected remotely in a self 

designed, self recovering system without having a 

fixed infrastructure as shown in Fig 1.1. MANET 

system topology changes since nodes are allowed to 

move randomly. Every node behaves as a router as 

they forward traffic to other determined node in the 

network. The main challenge for the MANET is to 

equip each device to maintain the information 

required to route the traffic properly. MANET 

conveys information at radio frequencies of 30MHz-

5GHz. MANETs can employed in many areas, such as 

data collection, medical applications, military 

applications, seismic activities, rescue operations, 

wearable devices, and at those places (like mountain 

area) where pre-installed infrastructure are not 

possible [1]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

These networks have many challenges like node 

mobility, energy efficiency, Link breaks, congestion, 

scalability, security etc. [2]. 

 

1. Routing protocol  

Route for a source node can be discovered through 

control packets. Control packets are propagated 

through the network using certain routing protocol. 

This helps all the nodes in a network gain knowledge 

regarding the topology of a network. Three types of 

MANETs routing protocols are shown in Fig.1. (b) 

MANETs can have proactive, reactive and hybrid type 

of routing protocol.  The proactive kind is table 

driven protocol. Here the data of the neighbor is 

intermittently traded to refresh routing table. 

Reactive routing protocol is on request based. The 

route discovery process starts when the transport 

layer hands the packets to a particular node. Half and 

half is a blend of both these sorts. 
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Figure 1: (a)  Mobile 

Adhoc Network[1] 

 
Figure 1: (b) Routing 

Protocol Classification. 

 

In MANETs, Advanced Link State Routing (OLSR) and 

Destination Sequenced Distance Vector (DSDV) are 

the most extensively used proactive protocol. OLSR 

was prescribed by P. Jacquet et al in 2001 and DSDV 

was prescribed by Charles E. Perkins and Pravin 

Bhagwat in 1994. Ad Hoc On-demand Distance 

Vector Routing (AODV) and Dynamic Source Routing 

(DSR) are the comprehensively utilized reactive 

protocol.   

 

DSR was proposed by David B. Johnson and David A. 

Maltz in 1996. AODV was suggested by Elizabeth M. 

Royer and Charles E. Perkins in1999. Geographic 

Routing Protocol (GRP) and Zone Routing Protocol 

(ZRP) are the most widely recognized mixture 

protocols. These conventions are mix of table driven 

and on request based conventions as proposed by D. 

Haccoun and G. Start in 1989. These protocols if 

astutely utilized may stay away from congestion to a 

bigger degree. In this paper, AODV and ZRP are 

chosen for investigation. 

 

The proactive type is table driven form. Here the 

information of the neighbor is periodically 

exchanged to update routing table. Reactive type is 

on demand based. The route discovery process starts 

when the transport layer hands the packets to a 

particular node. Hybrid is a combination of both 

these types. In MANETs, Ad Hoc On-demand 

Distance Vector Routing (AODV) and Dynamic 

Source Routing (DSR) are the broadly used reactive 

protocol. AODV was recommended by Charles E. 

Perkins and Elizabeth M. Royer, 1999 and DSR was 

suggested by (David B. Johnson and David A. Maltz, 

1996). Optimized Link State Routing (OLSR) and 

Destination Sequenced Distance Vector (DSDV) are 

the most broadly utilized proactive protocol. OLSR 

was recommended by (P. Jacquet et al, 2001) and 

DSDV was recommended by (Charles E. Perkins and 

Pravin Bhagwat, 1994). Geographic Routing Protocol 

(GRP) and Zone Routing Protocol (ZRP) are the most 

common hybrid protocols. These protocols are 

combination of table driven and on demand based 

protocols as suggested by (D. Haccoun and G. Begin, 

1989). These routing protocols if intelligently used 

may avoid congestion to a larger extent. AODV and 

ZRP are selected for analysis. 

 

2. AODV - Ad hoc On-demand distance vector 

routing (AODV) is a type of reactive routing protocol. 

It is otherwise called On Demand routing protocol. 

This protocol does not keep the routing information, 

when there is no communication on a route between 

source node and destination node. If a node in a 

network wants to communicate with another node 

then AODV routing protocol examine for the route 

and establish the connection for efficient 

communication between the source node and 

destination node in an on-demand manner.  

 

AODV routing protocol is generally a hop by hop 

routing protocol, which introduces more dynamic 

approach to discover and restoration the route when 

compared to other MANET routing protocols [3] and 

[4]. It supports multicast, broadcast and unicast 

communications. It can decide multiple routes 

between source node and destination node but 

implements only a single route because hard to 

manage all the nodes in between source and 

destination pairs and therefore decreases the control 

overhead. AODV uses three different types of 

messages during routing process viz. {RREP, RERR 

and RREQ}. 

 

3. ZRP - Zone Routing Protocol (ZRP) [5] is a type of 

hybrid routing protocol which combines the features 

of both table Driven and On Demand routing 

protocols. For route discovery ,Table Driven 

protocols uses large bandwidth to maintain the 

routing table while On Demand protocols has long 

route request(RREQ) delays and inefficient flooding 

mechanism. ZRP [5] eliminate these problems. It 

takes features of Table Driven discovery method 

within a local neighborhood node and outside the 

local loop an On Demand routing protocol features 

are used. ZRP reduces the Table Driven scope to a 

limited zone so that the routing information can be 

maintained or updated easily. Zone Routing Protocol 
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[6]consist of inter-zone routing protocols(IERP), 

intra-zone routing protocols(IARP), and Border 

routing protocols (BRP), which provide the full 

routing benefits to hybrid routing protocols. 

 

II. LITERATURE REVIEW 
 

In [9] Chen L., Heinzelman W.B  2005 said that the 

traditional transport protocols assume that a packet 

loss is encountered due to congestion. This 

assumption may results in performance degradation 

in MANETs, where the packet losses are more 

probable in error-prone links. Thus, the transport 

method must take care between the packet losses 

experienced due to network congestion and losses 

due to link errors. Available network condition 

estimation and congestion control are required in 

the transport layer for reducing bandwidth and delay 

in MANETs. Network parameters (e.g., packet error 

rate, delay, jitter) are important for high-quality 

media delivery. Various congestion and rate control 

schemes must be implied for video to adapt the 

estimated network information in a smooth way.  

 

In [10] Ramratan Ahirwal et.al. 2009 said that MANET 

suffers from transmission error rate due to the 

network contention and congestion. The 

intermediate nodes are accountable for forwarding 

the data packets. If a node does not able to deliver 

all the packets with the same arrival rate make a 

queue for storing packets for a period of time. So 

that packets can send after some time interval.  

When multiple users want to access the same 

resources (buffers, bandwidth and queues) and 

demand of these resources become greater than the 

capacity of network. This situation is called 

congestion. The traffic entering in the network is 

called offered load. Initially when the offered load 

increases, the network throughput also increases 

linearly but after some time load reaches the network 

capacity, and if load continuously increases then 

throughput does not increase. In place of this 

packets start to take more time to reach to 

destination because coming packets are dropped 

most of the time. 

 

In [11] Shakeel Ahmad  et.al. 2009 said that there is a 

relation among network traffic, network congestion 

and buffering in network routers. In real time 

network, link capacity is finite and total demand of 

the resources may exceed in comparison of the 

available capacity. In such situation, link becomes 

overloaded and gets congested. This congestion may 

be permanent or temporary.  In case of temporary 

congestion, packet arrived abruptly in burst. The 

solution to congestion is to provide a considerable 

buffer space in router to permit packets to spend 

short period before  forwarding to next link. 

 

In [12] Pravin Ranj et al.  2015 proposed an algorithm 

named IOAS-AODV for congestion control and route 

repair mechanism which on the basis of battery 

status, queue length, quadrant position, and 

forwarding region selects a limited set of nodes in 

order to find a new route. 

 

In [13] Jeetendra Kumar Patel et al.  2012 proposed 

an algorithm that combine RED with ECN and named 

statistical RED which reduces packet loss. In this 

algorithm sender is notified to slow down the 

sending rate when congestion condition arises. The 

proposed algorithm will reduce packet delay about 

to 20% and throughput will increase up to 10%. From 

literature review, it is clear that the packets are 

dropped due to congestion and also impact 

throughput, delay, queue length, drop packets, route 

failure etc. Thus routing protocols AODV and ZRP are 

analysed for congestion expenses in following 

sections. 

 

III. PROPOSED METHODOLOGY 
 

3. Performance Matrices   

The following are the performance metrics used for 

the analysis:- 

 Throughput. 

 Average End to End Delay 

 Avg. Queue Length 

 

1. Throughput: For any network throughput is the 

average rate at which message is delivered from 

sender to receiver. 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. 

 

Throughput=    

"𝑡𝑜𝑡𝑎𝑙 𝑛𝑜 𝑜𝑓 𝑠𝑢𝑐𝑐𝑒𝑠𝑠𝑓𝑢𝑙  𝑝𝑎𝑐𝑘𝑒𝑡𝑠  𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑 𝑖𝑛 𝑏𝑖𝑡𝑠 " /
"𝑡𝑜𝑡𝑎𝑙 𝑠𝑖𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑡𝑖𝑚𝑒 𝑖𝑛 𝑠𝑒𝑐"  
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Figure 2: block diagram of proposed model. 

 

2. End to End Delay:  the time taken for the delivery of 

node from source node to     destination node. 

Average end-to-end delay is calculated by, adding 

delay of each successful delivered data packet  and 

divide that sum by the number of successfully 

received data packets. 

 

                End to End delay=     
∑(Received  Time  − Sent  Time ) 

Total  Data  Packet  Received
 

 

3. Avg. Queue Length: It is the total waiting time is 

performed at the time of packet or queue            

length transform. Average queue length is average 

number of node and delay in between   delivering 

the packets in between source to destination [9].  

Average queue length= 
∑(p state probability of packet) 

(1 −  p)
 

 

IV. EXPERIMENTAL SETUP & RESULT 

ANALYSIS 
 

Performance analysis of Throughput, End to End 

delay, Average queue length, Drops packets is 

analyzed for mobility. Mobility is taken to investigate 

the congestion consequences in the network. 

       Table 1 Parameters for simulation is 

Parameters Values 

No. of Nodes 50 and 60 

Total Simulation Time 600s 

Terrain 1000m X 1000m and 

1500X1500 

Movement Model Random way point 

Routing Protocol AODV, ZRP 

Send Packets 6000 

Transmission Range(dbm) 10 

Max Speed 2,4,6,8,10,12 

Traffic Connection 15 and 20 

Queue RED 

 

Case1.   Network specification for case 1 are given 

below. 

Node density: 50 , Traffic Connection :15 and terrain 

size: 1000mX1000m.  

The throughput, End to End delay, queue length, 

drop packets for AODV and ZRP are shown below in 

figure from 4.1 to 4.4  

1. Throughput 

 
Figure  3: Throughput Vs  Speed. 

 

Above fig. 3 shows that proposed model using AODV 

model has increase the throughput value as 

compared to ZRP algorithm. Dynamic adoption of 
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various situation in AODV has increase the 

throughput value of network. 

 

2. End to End Delay  

 

 
Figure 4:  End to End delay Vs Speed. 

 

Above fig. 4 shows that proposed model using AODV 

algorithm has reduce the delay time as compared to 

ZRP algorithm. Dynamic adoption of various 

situation in AODV has increase the throughput value 

of network. 

3. Queue length 

 

 
Figure 5: Queue length Vs Speed. 

 

Above fig. 5 shows that proposed model using AODV 

model has reduce the queue length as compared to 

ZRP algorithm. Here with increase in speed queue 

length of ZRP also decreases but AODV queue was 

quit low. 

3. Drop Packets 

 
Figure 6: Drop packets Vs Speed. 

Above fig. 6 shows that proposed model using AODV 

model has increase the packet drop count as 

compared to ZRP algorithm. Here with increase in 

speed packet drop of ZRP was almost zero but AODV 

queue was nearer to 1. 

Case2.  Network specification for case 1 are given 

below. 

Node density: 60 , Traffic Connection :20 and terrain 

size: 1500mX1500m. 

The throughput, End to End delay , queue length, 

drop packets for AODV and ZRP are shown below in 

figure from 6 to 9 

  

1. Throughput  

 

 
Figure 7: Throughput Vs  Speed. 

 

Above fig. 7 shows that proposed model using AODV 

model has increase the throughput value as 

compared to ZRP algorithm. Dynamic adoption of 

various situation in AODV has increase the 

throughput value of network. 

 

2. End to End delay 

 
 

Figure 8: End to End delay Vs Speed. 

 

Above fig. 8 shows that proposed model using AODV 

algorithm has reduce the delay time as compared to 

ZRP algorithm. Dynamic adoption of various 

situation in AODV has increase the throughput value 

of network. 

Queue length 
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Figure 9: Queue length Vs Speed 

 

Above fig. 9 shows that proposed model using AODV 

model has reduce the queue length as compared to 

ZRP algorithm. Here with increase in speed queue 

length of ZRP also decreases but AODV queue was 

quit low. 

 

3. Drop packets  

 
Figure 10:  Drop packets Vs Speed 

 

Above fig. 10 shows that proposed model using 

AODV model has increase the packet drop count as 

compared to ZRP algorithm. Here with increase in 

speed packet drop of ZRP was almost zero but  

AODV queue was nearer to 1. 

 

V. CONCLUSION 
 

A Mobile Adhoc Network (MANET) does not require 

any infrastructure for communication. It comprises of 

mobile nodes which communicate with each other. 

Nodes in a MANET act as a router and free to roam 

while communicating each others. Control packet 

traffic, data packets traffic due to route failure, route 

discovery and route rediscovery over the system may 

bring congestion.  In this paper, AODV (Reactive) and 

ZRP (hybrid) routing protocols are examined for 

congestion expenses through the performance 

parameters like throughput, End to End delay, queue 

length and drop packets. Mobility is carried out for 

above study and analysis. Speed is taken from 0 to 

12 mps. It is evaluated that the queue length in 

AODV is very less as compared to ZRP. Also with the 

increase in speed, the queue length is decreased in 

ZRP but total queue length is very high in ZRP as 

compared to AODV. Drop packets are also decreased 

in AODV with increase in speed. Throughput is 

decreased with the increase in speed may be due to 

congestion, still AODV shows better throughput as 

compared to ZRP. So AODV is better routing 

protocol to handle congestion consequences. 
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