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Abstract - A MANET is self-organizing and of a dynamic topology, which enables wireless communication among mobile 
devices without relying on a fixed infrastructure. Due to limited resources such as power, bandwidth, processing capability, 
and storage space at the nodes as well as mobility, it is important to reduce routing overheads in MANET, while ensuring a 
high rate of packet delivery. Since the battery of nodes is limited, the energy of nodes and the life time of network is a 
critical problem in MANET. 
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I. INTRODUCTION 

 
A network contains two or more computers that are 
linked in order to share resources, exchange files, 
allow electronic communications. The computers on 
a network may be linked through telephone lines, 
cables, radio waves, satellites or infrared light beams. 
Networking is a practice of linking two or more 
computing devices together for the purpose of sharing 
data. Networks are built with a mix of computer 
software and computer hardware. There are different 
types of computer networks, they can be esteemed 
based on many specifications and one such 
specification is the way in which the nodes in 
network communicate with each other. Two main 
types of networks exist and they are wired and 
wireless networks. Wireless networks is an appearing 
new technology that will allow users to acquire 
information and services electronically, despite of 
their geographic position.  

 
Figure.1 Categories of Wireless Network 

 
Wireless networks can be classified into two types: 
Infrastructure and Infrastructure-less (ad-hoc) 
networks. Infrastructure network contains a network 
with fixed and wired gateways. 
Comparison with infrastructure based networks, in 
ad-hoc networks all nodes are mobile and can 
connected dynamically in an arbitrary manner. The 
nodes in these networks behave as routers and take 
part in maintenance and discovery of routes to other 
nodes in the network. A Mobile Ad-hoc Network 
(MANET) is a self-configuring infrastructure-less 
network of mobile devices connected by wireless. 

Each device in MANETs free to move in any 
direction independently, and frequently change its 
links with other devices. Each device must forward 
traffic unrelated to its own use, and also be a router. 
The primary challenge in building a MANETs is 
implementing each device to continuously maintain 
the required information to properly route traffic. 
Such networks may operate by themselves or may be 
connected to the huge internet. MANETs are a kind 
of Wireless ad-hoc network that usually has a 
routable networking environment on top of a Link 
Layer ad-hoc network. The major applications 
include sensor networks, military services, rescue 
operations, students on campus and many more. 

 
Figure.2 Mobile ad hoc Networks 

 
MANETS Applications: 
1) Military Battlefield: Ad-Hoc networking could 
allow the military to take advantage of  not unusual 
network technology to hold an information network 
between the squad dies, automobiles, and navy 
statistics head zone.  

 
2) Collaborative work: For a few business 
environments, the want for collaborative computing 
might be more vital out of doors workplace 
environments than inner and in which human beings 
do want to have outdoor conferences to cooperate and 
trade facts on a given assignment three.  
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3) Local level: Ad-Hoc networks can autonomously 
link an immediate and brief multimedia network. The 
usage of notebook computer systems to spread and 
share statistics among participants. 
 
4) Personal area network and Bluetooth: A personal 
vicinity network is a brief range, localized network in 
which nodes are typically associated with a given 
man or woman. brief-variety MANET along with 
Bluetooth can simplify the intercommunication 
among numerous cell devices which include a 
computer, and a cellular network. 
 
5) Commercial sector: Ad-hoc may be utilized in 
emergency/rescue operations for disaster comfort 
efforts, e.g. in hearth, flood, or earthquake. 
Emergency rescue operations should take vicinity 
wherein non-present or damaged communications 
infrastructure and rapid deployment of a conversation 
network is wanted. 
 
6) Wireless Mesh Networks: Wireless mesh networks 
or ad- hoc wireless networks which are formed to 
provide an exchange communication infrastructure 
for mobile or fixed nodes/users, without the spectrum 
reuse constraints and the necessities of network 
making plans of cellular networks. The mesh 
topology of wireless mesh networks offers many 
alternate paths for a statistics transfer session between 
a supply and destination, resulting in quick 
reconfiguration of the direction when the prevailing 
course fails because of node screw ups wireless mesh 
networks provide the maximum low cost records 
transfer functionality coupled with the freedom of 
mobility.  
 
7) Wireless Sensor Networks: Sensor networks are a 
unique class of ad hoc wireless networks that are used 
to offer a wireless conversation infrastructure some of 
the sensors deployed in a selected application area. 
Sensor nodes are tiny devices that have the 
functionality of sensing bodily parameters, processing 
the statistics amassed. 
 
II. LITERATURE REVIEW 
 
Parvathavarthini, et al.,[11]Concentrates on routing 
techniques which is the most challenging issue due to 
the dynamic topology of ad hoc networks. There are 
different approaches proposed for efficient routing 
which declare to provide improved performance. 
There are different routing protocols considered for 
MANETs which makes it is difficult to determine 
which protocol is suitable for different network 
conditions. 
 
A. Ad-Hoc Network 
A wireless ad hoc network is a decentralized type of 
wireless network. The network is ad hoc because it 
does not rely on a pre-defined infrastructure, such as 

routers in wired networks Ad Hoc networks do not 
have a certain topology or a central coordination 
point. Therefore, sending and receiving packets are 
more complicated than infrastructure networks. 
 
B. Classification of Routing Protocols 
Routing protocols define a set of rules which controls 
the transfer of message packets from source to 
destination in a network. In MANET, there are 
several different types of routing protocols each of 
them isapplied according to the network 
circumstances. Figure 3 shows the basic classification 
of the routing protocols in MANETs. 

 
Figure. 3 Classification of Routing Protocols 

 
1) Reactive routing protocols 
Every node in this routing protocol maintains 
information of only active paths to the destination 
nodes. For every new destination a route search is 
needed, therefore the communication  overhead  is  
reduced  at  the  expense  of delay  to  search  the  
route.  Routes in reactive   algorithms   are   discover   
when   they are needed, in order to   minimize  the 
communication overhead. They are adaptive to “sleep 
periods” operation, since inactive nodes simply do 
not participate at the time the route is established. 
Some of the existing reactive/On-demand routing 
protocols are: 
 Ad-hocOn-demand  DistanceVector  routing 

(AODV) 
 DynamicSourceRouting(DSR) 
 Light-weightMobile Routing (LMR) 
 Associativity Based Routing (ABR) 
 The Enhanced  On  Demand  Multicast  Routing 

Protocol (EODMRP) 
 
2) Proactive routing protocols 
These  protocols  require  each  node  to  maintain  
one  or more  tables  to  store,  update routing  
information  and  to propagate updates throughout the 
network.  Periodic route updates are swapped in order 
to synchronize the tables. These protocols maintain 
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consistent and up to date routing information about 
each node in the network. When there is a change in 
network topology each node requires to store their 
routing information. Some of the existing 
proactive/table driven routing protocols are 
 Destination  Sequenced  Distance Vector  routing 

(DSDV)  
 Wireless Routing Protocol (WRP) 
 Cluster Gateway Switch Routing protocol 

(CGSR) 
 Fisheye State Routing (FSR) 
 The logical  Hypercube-based  Virtual  Dynamic 

Backbone protocol (HVDB) 
 
3) Hybrid routing protocols 
Hybrid  routing  protocols  are  a  new  generation  of 
protocols,  where  both  proactive and  reactive  in  
nature. These  protocols  are  designed  to  increase  
scalability  by allowing nodes  with  close  proximity  
to  work  together  to form some sort of a backbone to 
reduce the route discovery overheads.This  is  mostly  
achieved  by  proactively maintaining  routes  to 
nearby  nodes  and  determining  the route to faraway 
nodes using a route discovery strategy. Some of the 
existing hybrid routing protocols are: 
 Temporally Ordered Routing Algorithm (TORA) 
 Zone Routing Protocol (ZRP) 
 Zone-based Hierarchical Link State (ZHLS) 
 Sharp  Hybrid  Adaptive  Routing  Protocol 

(SHARP) 
 Optimized Polymorphic Hybrid Multicast 

Routing Protocol (OPHMR). 
 
C. Vulnerability in MANET: 
Vulnerability is a shortcoming in security system. A 
particular system may be vulnerable to unauthorized 
data manipulation because the system does not verify 
a user’s identity before allowing data access.  
MANET is more powerless than wired system. A 
portion of the vulnerabilities are as per the following 

 
1) Lack of centralized management: MANET 

doesn’t have a centralized monitor server. Less 
centralized management will interfere trust 
management for nodes. The absence of management 
makes the identification of attacks difficult because it 
is not easy to monitor the traffic in a highly powerful 
and large scale ad-hoc network.  
 

2) Resource availability: Resource availability 
is a primary issue in MANET. Providing secure 
communication in such dynamic environment as well 
as protection against specific attacks and threats, 
leads to development of various security architectures 
and scheme. Collaborative ad- hoc environments also 
allow implementation of self-organized security 
mechanism. 
 

3) Scalability: Due to mobility of nodes, scale of 

ad-hoc network dynamic all the time. So scalability is 
a major issue concerning security. Security 
mechanism should be capable of handling a large 
network as well as small ones. 
 

4) Cooperativeness: Routing algorithm for 
MANETs usually assumes that nodes are cooperative 
and non-malicious. As a result a malicious attacker 
can easily become an important routing agent and 
disrupt network operation by disobeying the protocol 
specifications. 
 

5)  Dynamic topology: Dynamic topology and 
changeable nodes membership may disturb the trust 
relationship among nodes. The trust may also be 
disturbed if some nodes are detected as compromised. 
This changing behavior could be better protected with 
distributed and flexible security mechanisms. 
 
Jitendra Kumar Khemani, et al, [13] presented an 
analysis on mobility models used in ad-hoc networks. 
Mobility models in ad-hoc networks uses protocols to 
discover and setup routes between nodes.Each device 
in a network free to move independently and can 
change links to other devices frequently. Mobility 
model represents the movement of mobile users and 
how their acceleration, velocity and location changes 
overtime. Various mobility models are proposed for 
ad-hoc networks and to facilitate communication 
within such networks routing protocols are used 
mainly AODV, DSR, FSR,TORA, DSDV etc. Some 
of the popular mobility models are Random Way 
Point Model, Random Walk Model and Mobility 
Vector Model etc. Each model has its own 
characteristics, working capacity and limitations. 
 
D. Mobility Models in Mobile Ad hoc Networks 
The movement of mobile users is represented by 
mobility models. In mobility modeling activity of 
user’s movement can be described using analytic and 
simulation models. Analytic models may provide 
performance parameters and Simulation models can 
derive valuable solutions for more complex cases 

 
Figure. 4 Classification of Mobility Models 

 
1) The Random Waypoint Model 
The Random Waypoint Model was first proposed by 
Johnson and Maltz. Soon, it became a 'benchmark' 
mobility model to evaluate the MANET routing 
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protocols, because of its simplicity and wide 
availability. To generate the node trace of the Random 
Waypoint model the setdest tool from the CMU 
Monarch group may be used. This tool is included in 
the widely used network simulator ns-2. 

 
A) Limitations of the Random Waypoint Model 
The Random Waypoint model and its variants are 
designed to mimic the movement of mobile nodes in 
a simplified way. Because of its simplicity of 
implementation and analysis, they are widely 
accepted. However, they may not adequately capture 
certain mobility characteristics of some realistic 
scenarios, including temporal dependency, spatial 
dependency and geographic restriction. 

 
a) Temporal Dependency of Velocity: In Random 

Waypoint and other random models, the velocity of 
mobile node is a memory less random process, i.e., 
the velocity at current approach is independent of the 
previous approach. Thus, some extreme mobility 
behavior, such as sudden stop, sudden acceleration 
and sharp turn, may frequently occur in the trace 
generated by the Random Waypoint model. However, 
in many real life scenarios, the speed of vehicles and 
pedestrians will accelerate incrementally. In addition, 
the direction change is also smooth. 
 

b) Geographic Restrictions of Movement:In 
Random Waypoint and other random models, the 
mobile nodes canmove freely within simulation field 
without any restrictions. However, in many realistic 
cases, especially for the applications used in urban 
areas, the movement of a mobile node may be 
bounded by obstacles, buildings, streets or freeways. 
 

c) Spatial Dependency of Velocity:In Random 
Waypoint and other random models, the mobile node 
is considered as an entity that moves independently of 
other nodes. This kind of mobility model is classified 
as entity   mobility   model in   Ref. [2].   However,   
in   some   scenarios   including   battlefield 
communication and museum touring, the movement 
pattern of a mobile node may be influenced by certain 
specific 'leader' node in its neighborhood. Hence, the 
mobility of various nodes is indeed correlated. 
 
2) Random Walk Model 
The Random Walk model was originally proposed to 
emulate the unpredictable movement of particles in 
physics. It is also referred to as the Brownian motion. 
Because some mobile nodes are believed to move in 
an unexpected way, Random Walk mobility model is 
proposed to mimic their movement behavior. The 
Random Walk model has similarities with the 
Random Waypoint model because the node 
movement has strong randomness in both models. We 
can think the Random Walk model as the specific 
Random Waypoint model with zero pause time. 
 

3) Reference point group mobility (RPGM) 
This mobility model represents the random motion of 
a group of nodes as well as the random motion of 
each individual node within the group. Group 
movements are based upon the path traveled by the 
logical center for the group. 
 
III. MOTIVATION 

 
The mobility model is designed to describe the 
movement pattern of mobile users, and how their 
location, velocity and acceleration change over time. 
Since mobility patterns may play a significant role in 
determining the protocol performance, it is desirable 
for mobility models to emulate the movement pattern 
of targeted real life applications in a reasonable way. 
Otherwise, the  observations  made  and  the  
conclusions  drawn  from  the  simulation  studies  
may  be misleading. Thus, when evaluating MANET 
protocols, it is necessary to choose the proper 
underlying mobility model. 
 Mobility may be in some cases a challenge for 

the designer, and may become part of the 
solution in other cases. 

 The mobility models are designed to describe the 
movement pattern of mobile users, and how 
location, velocity and acceleration change over 
time. 

 The mobility models play a very important role 
in determining the routing protocol performance 
in MANET. 

 The mobility models can have major impact on 
the selection of a routing scheme and can thus 
influence performance. 

 
IV. OPEN PROBLEMS 
 
A. Issues in Designing MANET: 
Mobile Ad-hoc Network is highly dynamic in nature 
and no fixed infrastructure in these type of network. 
Due to this, issues in designing Mobile Ad-hoc 
Networks using a routing protocol are explain as 

 
1) Bandwidth Constraints: Wireless link 

continue to have significantly lower capacity than 
infrastructure networks. In addition, the realized 
throughput of wireless communication after 
accounting for the effect of multiple access, fading, 
noise, and interference conditions, etc., is often much 
less than a radio’s maximum transmission rate.The 
node with higher number of next hop neighbors 
require higher bandwidth, because of this it decreases 
packet delivery ratio between source and destination. 
 

2) Mobility: The network topology in an ad hoc 
wireless network is highly dynamic due to the 
movement of nodes; hence an on-going session 
suffers frequent path breaks. This situation often 
leads to frequent route changes.The nodes movement 
is probably the most important attribute of MANETs. 
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It causes end- to-end delay of data packets because of 
changing topology. 

3) Security: The wireless mobile ad hoc nature 
of MANETs brings new security challenges to the 
network design. As the wireless medium is vulnerable 
to eavesdropping and ad hoc network functionality is 
established through node cooperation, mobile ad hoc 
networks are intrinsically exposed to numerous 
security attacks. Lack of secure boundaries makes the 
mobile ad hoc network susceptible to the attacks. Due 
to this MANETs suffers from all-weather attacks. 

4) Energy Constraints: Devices used in these 
networks have restrictions on the power source in 
order to maintain portability, size and weight of the 
device. The Energy of nodes is limited in MANETs. 
While transmitting data between nodes, if the energy 
of the node is low, it leads to link breakage between 
source and destination. 

5) Transmission Error: Ad hoc wireless 
networks experiences a much higher packet loss due 
to factors such as increased collisions due to the 
presence of hidden terminals, presence of 
interference, uni-directional links, and frequent path 
breaks due to mobility of nodes.The amount of 
energy transmitted between the nodes is effect of 
wireless links thatincrease error rate. 

6) Routing Overhead: In wireless ad hoc 
networks, nodes often change their location within 
network. So, some stale routes are generated in the 
routing table which leads to unnecessary routing 
overhead. 
 
CONCLUSION 

 
In MANET too many routing protocols have been 
designed to improve the performance of a wireless 
network. Among those protocols a few protocols 
affects the performance of the network in one 
parameter while increasing another. It is also 
important to maintain the performance of the network 
in one parameter while maintaining another. There 
are various shortcomings in different routing 
protocols and it is difficult to choose routing protocol 
for different situations as there is tradeoff between 
various protocols. 
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