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Abstract - This work is about study of different manet routing protocols and designing of a new protocol so that their 
performances can be compared based on certain parameters. Routing is a critical matter in MANET and hence the focus of 
this project is study of Manet and its features, characteristics , along with the performance analysis and comparison of 
routing protocols. A mobile ad hoc network (MANET) is mostly explained as a network that has many free or autonomous 
nodes, often collected of mobile devices or other mobile pieces that can arrange themselves in various ways and operate 
without network administration. In the era of wireless devices, Mobile Ad-hoc Network (MANET) has become an 
indivisible part for communication for mobile devices. In this paper we have discussed some basic routing protocols in 
MANET like Destination Sequenced Distance Vector, Dynamic Sourced Routing, and Ad-hoc On Demand Distance Vector 

etc. Furthermore we have designed a new protocol for comparative studying of different parameters. 
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I. INTRODUCTION 

 

A wireless sensor network is a group of 

specialized transducers with a communications 

infrastructure for monitoring and recording 

conditions at diverse locations. Commonly monitored 

parameters are temperature, humidity, pressure, wind 

direction and speed, illumination intensity, vibration 

intensity, sound intensity, power-line voltage, 

chemical concentrations, pollutant levels and vital 
body functions[1]. 

 

 A sensor network consists of multiple detection 

stations called sensor nodes, each of which is small, 

lightweight and portable. Every sensor node is 

equipped with a transducer, microcomputer, 

transceiver and power source. The transducer 

generates electrical signals based on sensed physical 

effects and phenomena. The microcomputer 

processes and stores the sensor output. The 

transceiver receives commands from a central 

computer and transmits data to that computer. The 
power for each sensor node is derived from a battery. 

 
Fig.1  Wireless Sensor Network 

Size and cost constraints on sensor nodes result in 

corresponding constraints on resources such as 

energy, memory, computational speed and 

communications bandwidth[2]. The topology of the 

WSNs can vary from a simple star network to an 

advanced multi-hop wireless mesh network. The 

propagation technique between the hops of the 

network can be routing or flooding[3]. Due to recent 

technological advances, the manufacturing of small 

and low cost sensors became technically and 
economically feasible. The sensing electronics 

measure ambient conditions related to the 

environment surrounding the sensor and transform 

them into an electric signal. Processing such a signal 

reveals some properties about objects located and/or 

events happening in the vicinity of the sensor. A large 

number of these disposable sensors can be networked 

in many applications that require unattended 

operations[4]. 

 

II. MANET ROUTING PROTOCOLS 

 

A. Destination Sequenced Distance Vector 

Routing Algorithm (DSDV): 

The Destination Sequenced Distance Vector (DSDV) 

Routing Algorithm is based on the idea of the 

Distributed Bellman Ford (DBF) Routing Algorithm 

with certain improvements. The primary concern with 

using a Distributed Bellman Ford algorithm in Ad 

Hoc environment is its susceptibility towards forming 

routing loops and counting to infinity problem. 

DSDV guarantees loop free paths at all instants[5]. 

Each node maintains a routing table, which contains 
entries for all the nodes in the network. Each entry 

consists of[6]: 

 the destination's address 

 the number of hops required reaching the 

destination (hop count) 

http://searchcio-midmarket.techtarget.com/definition/transducer
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 the sequence number as stamped by the 

destination. 
 

Whenever a node B comes up, it broadcasts a beacon 

message ("I am alive message") stamping it with a 

locally maintained sequence number. The nodes in its 

neighborhood listen to this message and update the 

information for this node. If the nodes do not have 

any previous entry for this node B, they simply enter 

B's address in their routing table, together with hop 

count and the sequence number as broadcasted by 

B[7]. If the nodes had previous entry for B, then 

sequence number of broadcasted information is 

compared to the sequence number stored in the node 
for destination B. If the message received has a 

higher sequence number, then this means that the 

node B has propagated a new information about its 

location so the entry must be updated in accordance 

with the new information received. The information 

with a newer sequence number is definitely new as 

the node B itself stamps sequence number[8]. 

 

The new information that a node receives is 

scheduled for broadcasting to its neighbors so that 

they can know about the changes in topology. The 
neighboring nodes also follow the same rule i.e. 

updating the information when information about a 

node with a newer sequence number is received. The 

metrics for routes chosen from the newly received 

broadcast information are each incremented by one 

hop. So, the new information is updated gradually at 

all nodes and they now know the next hop node in 

order to correctly route the packet to destination B. B 

also generates the new information with a newer 

sequence number when it sees that it is moving. By 

moving, it is meant that B observes that there is a 

change in topology because it's neighbors are 
changing, may be due to it's motion or other nodes 

(neighbors) motion. And it comes to know that the 

neighbors are changing since it receives new beacon 

messages or does not receive beacon messages from 

its current neighbors[9]. 

 

The information is broadcasted periodically to 

neighbors. It could be advertised when specifically 

asked for or when there is a significant change in 

topology. Thus, it is both 'event driven' and 'time 

driven'. 
 

The routing table updates can be sent in two ways. 

The first is known as a full dump. This type of packet 

carries all available routing information and can 

require multiple network protocol data units 

(NPDUs). During periods of occasional movement, 

these packets are transmitted infrequently. Smaller 

incrementalpackets are used to relay only that 

information which has changed since the last full 

dump. Each of these broadcasts should fit into a 

standard-size NPDU, thereby decreasing the amount 
of traffic generated. The mobile nodes maintain an 

additional table where they store the data sent in the 

incremental routing information packets[10]. 
Routes that show an improved metric are scheduled 

for an advertisement at a time which depends on the 

average settling time for routes to the particular 

destination under consideration. 

 
Fig. 2 DSDV Protocol 

 

B. Dynamic Source Routing Protocol (DSR): 

The Dynamic Source Routing (DSR) protocol 

presented in is an on-demand routing protocol that is 

based on the concept of source routing. Mobile nodes 

are required to maintain route caches that contain the 

source routes of which the mobile is aware. Entries in 

the route cache are continually updated as new routes 
are learned[11]. 

 

The protocol consists of two major phases: route 

discovery and route maintenance. When a mobile 

node has a packet to send to some destination, it first 

consults its route cache to determine whether it 

already has a route to the destination. If it has an 

unexpired route to the destination, it will use this 

route to send the packet. On the other hand, if the 

node does not have such a route, it initiates route 

discovery by broadcasting a route request packet. 
This route request contains the address of the 

destination, along with the source node’s address and 

a unique identification number. Each node receiving 

the packet checks whether it knows of a route to the 

destination. If it does not, it adds its own address to 

the route record of the packet and then forwards the 

packet along its outgoing links. To limit the number 

of route requests propagated on the outgoing links of 

a node, a mobile only forwards the route request if 

the mobile has not yet seen the request and if the 

mobile’s address does not already appear in the route 

record[12]. 
A route reply is generated when the route request 

reaches either the destination itself, or an intermediate 

node, which contains in its route cache an unexpired 

route to the destination. By the time the packet 

reaches either the destination or such an intermediate 

node, it contains a route record yielding the sequence 

of hops taken. Figure 5 (a) illustrates the formation of 

the route record as the route request propagates 
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through the network. If the node generating the route 

reply is the destination, it places the route record 
contained in the route request into the route reply. If 

the responding node is an intermediate node, it will 

append its cached route to the route record and then 

generate the route reply. To return the route reply, the 

responding node must have a route to the initiator. If 

it has a route to the initiator in its route cache, it may 

use that route. Otherwise, if symmetric links are 

supported, the node may reverse the route in the route 

record. If symmetric links are not supported, the node 

may initiate its own route discovery and piggyback 

the route reply on the new route request. Figure 5 (b) 

shows the transmission of the route reply with its 
associated route record back to the source node[13]. 

Route maintenance is accomplished through the use 

of route error packets and acknowledgments. Route 

error packets are generated at a node when the data 

link layer encounters a fatal transmission problem. 

When a route error packet is received, the hop in 

error is removed from the node’s route cache and all 

routes containing the hop are truncated at that point. 

In addition to route error messages, acknowledgments 

are used to verify the correct operation of the route 

links. Such acknowledgments include passive 
acknowledgments, where a mobile is able to hear the 

next hop forwarding the packet along the route[14]. 

 

 
Fig. 3 Building of route record during route discovery 

 

 
 

Figure. 4 Propagation of the route reply with the route record 

 

C. Ad Hoc on Demand Distance Vector (AODV):  

Ad hoc On-Demand Distance Vector Routing 

(AODV) is a source initiated on demand routing 

protocol which   the path is created from source to 

destination when it is needed. Whenever nodes want 

to communicate with the neighbor nodes the source 

nodes starts transmitting data along the created path.  

In this prospect there will be less overhead and 
network usage is less and performance will be good 

in mobility situation[15]. 

 

 
Fig. 5  Route Discovery (RREQ &RREP) 

 

The classification is done into two methods, firstly by 

initiating route discovery by sending RREQ to the 

intermediate nodes as shown in fig 2. It initiates route 

discovery process to locate the destination node. The 

RREQ broadcast by all intermediate nodes until it 
reaches destination node. This routing protocol uses 

destination sequence number for avoiding loops when 

transmitting data. The broadcast id incremented for 

every RREQ sent by node. The intermediate nodes 

that get RREQ will verify the request if intermediate 

node is destination and will replay with RREP and 

route table is maintained. The RREP will follow the 

route discovery path and it reaches source node. The 

intermediate nodes will keep the information of 

neighbor nodes from where the data is received and 

data where to be transmitted[16].  

 

D. Ad-Hoc on Demand Multipath Distance Vector  

(AOMDV) 

 

AOMDV is an enhanced version of a prominent and 

well-studied on-demand single path routing protocol 

known as AODV. AOMDV eliminates the 

occurrence of frequent link failures and route breaks 

due to node mobility, node failures, congestion in 

traffic, packet collisions, and so on in highly dynamic 

ad hoc networks by adding some extra fields in 

routing tables and control packets in order to compute 
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loop-free and linkdisjoint multiple routes between the 

source and destination. Routing Process of AOMDV 
has three phases such as (i) route discovery, (ii) route 

selection, and (iii) route maintenance. In AOMDV, 

the RREQ (Route REQuest), RREP (Route REPly) or 

HELLO packets are transmitted over links of nodes in 

order to establish, select and maintain routes between 

any source and destination. These packets are called 

Received Signal Strength Indicators (RSSI). In 

AOMDV, the propagation of RREQs from a source 

to a destination via intermediate nodes are used to 

establish multiple reverse routes, the propagation of 

RREPs from a destination to a source via 

intermediate nodes are used to establish multiple 
forward routes and the flooding of HELLO packets 

between nodes are used mainly to obtain local link 

connectivity after route establishment . Every node 

locally updates its routing table upon receiving 

HELLO packets, called Local Path Update 

(LPU)[17]. 

 

The AOMDV uses the traditional routing metric hop 

count for finding multiple routes and selects a route 

with few hop count among them for data 

transmission. During data transmission if any link 
between the nodes of that route fails, data loss occurs 

in AOMDV. To rectify this problem, we propose a 

novel routing protocol by modifying AOMDV 

routing protocol which uses CETX as path selection 

metric instead of hop count[18]. 

 
Fig.6 Potential routing loop scenarios with multiple path 

computation 

 

III. DESIGNING OF A NEW PROTOCOL 

 

A. Neighbour Monitoring Re-Routing Protocol 

(NMRRP) 

At a given time 0 t , we take a close look at node A 

and node B. Here we assume at certain time 0 t their 

velocity vectors are V1 and V2 respectively. 

A as a stationary node and node B as a moving node, 

then we can calculate the relative velocity vector of 

node B to node A 

V =  V2 −  V1 
We take A as the reference node, from the view of 

node A, node B moves at a relative velocity V 

A period time t , node B will travel out of the 

transmission range of node A, the relative movement 

track is   B → B 

The distance during this period time t is  , then we 
can get the expression according to the law of cosine. 

 

The derivation of the model is given 

below: 

tbo  ------- backoff time 

tdata ------ delay for transmitting the data packet 

tsiffs ----   short interframe space 

tack  ------- delay of acknowledge 

te  -----      slot time in IEEE 802.11 

L -----         number of retries 

B ------      queue size 

1) The delay of attempting to transmit a single 
packet over a broken link is 

tpacket =  Tc + tbo  

2) The delay associated with the transmission 

attempt, Tc , is equal to the delay associated with a 

successful transmission, Ts : 

Tc =  Ts =  t + tdata + tsiffs + tack  
3) The mean total delay for one single packet 

with L retries is then approximately 

tpacket −L =  L + 1 . Tc + ∑tbo  

4) The packet rate Rout out of queue when 

each packet has to be retransmitted L times 

Rout = min  
1

tpacket −L

 , Rin 

=  min  
1

 L + 1 . Tc + ∑tbo

 , Rin   

5) The total rerouting time is: 

trerouting =  td +  te 

 Neighbor discovery 

This mechanism is responsible for establishing and 
maintaining neighbor relationships. Neighbors can 

meet each other simply by transmitting a special 

packet(a HELLO packet) over the broadcast medium.  

In the wireless network,  HELLO packets are 

periodically broadcasted and nodes within the 

transmission range of the sending node will hear 

these special packets and record them as neighbors. 

Each node associates a TIMEOUT value in the 

node’s database for each neighbor[20].  When it does 

not hear a HELLO packet from a particular neighbor 

within the TIMEOUT period, it will remove that 

neighbor from the neighbor list.  TIMEOUT values 
are reset when a HELLO message is heard.HELLO 

Packets also contain the list of routers whose HELLO 

Packets have been seen recently.  Nodes can use this 

information to detect the presence of uni-directional 

or bi-directional links by checking if it sees itself 

listed in the neighbor’s HELLO Packets[19].   

 

 Stable Routing Algorithm  

 

node X ; 

If (any link failure detected) 
{ 

Checks the path table; // X is the affected 

node 

if ( any other available path) 

{ 

Select the best path; 

//here the number of nodes along the path 
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as the criteria 

Send the alternate path details to source 
through the reverse path 

along with the details of link failure; 

Waits for the permission from the source; 

If ( source send “OK” packet) 

Node X starts sending data to the 

destination through the 

alternate path it selected; 

} 

else 

{ 

Failure is reported; 

Route discovery is initiated by the source 
node 

} 

} 

 

IV. SIMULATION RESULTS 

 

 
TABLE.I   SIMULATION PARAMETERS 

 

A. Network Simulator 

NS Version 2, widely known as NS2, is simply an 

event driven simulation tool that has proved useful in 

studying the dynamic nature of communication 
networks. Simulation of wired as well as wireless 

network functions and protocols (e.g., routing 

algorithms, TCP, UDP) can be done using NS2. In 

general, NS2 provides users with a way of specifying 

such network protocols and simulating their 

corresponding behaviors.  

 

Figure.7 shows the basic architecture of NS2. NS2 

provides users with an executable command “ns” 
which takes one input argument, the name of a Tcl 

simulation scripting file. In most cases, a simulation 

trace file is created and is used to plot graph and/or to 

create animation.  

 
Figure.7 The basic architecture of NS2 

 

B. Performance Metrics 

We are discussing about comparison of various 

routing protocols performance. Based on the 

simulation results, we analyze each routing protocol 

performance with these parameters: delay, 

throughput, PDR, energy consumption and overhead. 

We considered two different scenarios, in first 

scenario we consider number of nodes and second 
scenario we consider simulation time. 

 

 
Fig.8  Packet Delivery ratio vs Number of Nodes 

 

 
Fig.9 Overhead vs Number of Nodes 
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Fig.10  Energyvs Number of Nodes 

 

 
Fig.11  Delayvs Number of Nodes 

 

 
Fig.12  Throughputvs Number of Nodes 

 

 
Fig.13  Packet Delivery ratio vs Time 

 

 
Fig.14  Overheadvs Time 

 

 
Fig.15  Energyvs Time 

 

 
Fig.16  Delayvs Time 

 

 
Fig.17  Throughputvs Time 
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V. CONCLUSION 

 
The ad hoc wireless network presents many 

challenges in routing protocol design.  The goal of 

this thesis is to study traditional routing schemes and 

design and implement a new routing approach for ad 

hoc wireless MANET networks.A new routing 

scheme using a link-state foundation and employing a 

novel neighbor monitoring and re-routing updating 

mechanism was designed and implemented.  Called 

MNRRP routing, this mechanism reduces the control 

overhead by disseminating topology information 

using the neighbor monitoring technique, where 

routing information is updated at different rates 
depending on the distance from the source. 

 

Through simulation, NMRRP routing has exhibited 

good performance in reducing overhead control 

traffic.  It also performs well in terms of successful 

packet delivery in the presence of low mobility.  

Proper selection of the update interval time is 

necessary for good successful packet delivery in the 

presence of high mobility.   
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