
  196 

WWW.SSIJMAR.IN 

 

SHIV SHAKTI 

International Journal of in Multidisciplinary and 

Academic Research (SSIJMAR) 

Vol. 3, No. 3, May-June (ISSN 2278 – 5973) 

 

 

 

 

Mobile Ad Hoc Networking: An Essential Technology for Pervasive computing  

      
Anita Sharma

1
 

1
M.Tech Student, Somany Institute of Technology and Management,Rewari, 

alkagoria@gmail.com 

                                                            Mudit Bansal
2 

2
M.Tech Student, Somany Institute of Technology and Management,Rewari, 

bansalmudit.2008@gmail.com 

Ms. Neha Gupta
3 

3
Professor, Somany Institute of Technology and Management,Rewari 

   

Impact Factor = 3.133 (Scientific Journal Impact Factor Value for 2012 by Inno Space 

Scientific Journal Impact Factor) 

 

Indexing:        

                        

mailto:bansalmudit.2008@gmail.com


  197 

WWW.SSIJMAR.IN 

 

ABSTRACT 
In the near future, a pervasive computing environment can be expected based on the recent 

progresses and advances in computing and communication technologies. Next generation of 

mobile communications will include both prestigious infrastructured wireless networks and 

novel infrastructure less mobile ad hoc networks (MANETs). A MANET is a collection of 

wireless nodes that can dynamically form a network to exchange information without using any 

pre-existing fixed network infrastructure. The special features of MANET bring this technology 

great opportunity together with severe challenges. This paper describes the fundamental 

problems of ad hoc networking by giving its related research background including the concept, 

features, status, and applications of MANET. Some of the technical challenges MANET poses 

are also presented, based on which the paper points out some of the key research issues for ad 

hoc networking technology that are expected to promote the development and accelerate the 

commercial applications of the MANET technology. Special attention is paid on network layer 

routing strategy of MANET and key research issues include new X-cast routing algorithms, 

security & reliability schemes, QoS model, and mechanisms for interworking with outside IP 

networks. 

  

Keywords: Mobile Communications, Wireless Networks, Ad hoc Networking, Pervasive 

Computing, Routing Algorithm.  

 

1. INTRODUCTION  
The people’s future living environments are emerging based upon information resource provided 

by the connections of various communication networks for users. New small devices like 

Personal Digital Assistants (PDAs), mobile phones, handhelds, and wearable computers enhance 

information processing and accessing capabilities with mobility. Moreover, traditional home 

appliances, e.g. digital cameras, cooking ovens, washing machines, refrigerators, vacuum 

cleaners, and thermostats, with computing and communicating powers attached, extend the field 

to a fully pervasive computing environment. With this in view, modern technologies should be 

formed within the new paradigm of pervasive computing, including new architectures, standards, 
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devices, services, tools, and protocols.  

Mobile networking is one of the most important technologies supporting pervasive computing. 

During the last decade, advances in both hardware and software techniques have resulted in 

mobile hosts and wireless networking common and miscellaneous. Generally there are two 

distinct approaches for enabling wireless mobile units to communicate with each other:  

1) Infrastructured. Wireless mobile networks have traditionally been based on the cellular 

concept and relied on good infrastructure support, in which mobile devices communicate with 

access points like base stations connected to the fixed network infrastructure. Typical examples 

of this kind of wireless networks are GSM, UMTS, WLL, WLAN, etc. 

2) Infrastructure less. As to infrastructure less approach, the mobile wireless network is 

commonly known as a mobile ad hoc network (MANET) [1, 2]. A MANET is a collection of 

wireless nodes that can dynamically form a network to exchange information without using any 

pre-existing fixed network infrastructure. This is a very important part of communication 

technology that supports truly pervasive computing, because in many contexts information 

exchange between mobile units cannot rely on any fixed network infrastructure, but on rapid 

configuration of a wireless connections on-the-fly. Wireless ad hoc networks themselves are an 

independent, wide area of research and applications, instead of being only just a complement of 

the cellular system. 

In this paper, we describes the fundamental problems of ad hoc networking by giving its related 

research background including the concept, features, status, and applications of MANET. Some 

of the technical challenges MANET poses are also presented, based on which the paper points 

out the related kernel barrier. Some of the key research issues for ad hoc networking technology 

are discussed in detail that are expected to promote the development and accelerate the 

commercial applications of the MANET technology. 

The paper is structured as follows. In Section II, the background information related to ad hoc 

wireless networks is introduced, including the MANET concept, features, current research status, 

and some of its applications. The technical challenges of MANET, together with relevant kernel 

barrier, are presented in Section III.. Finally, we summarize the paper by conclusions in Section 

V. 
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2. RELATED BACKGROUND  

2.1MANET Concept 

A mobile ad hoc network is a collection of wireless nodes that can dynamically be set up anywhere and 

anytime without using any pre-existing network infrastructure. It is an autonomous system in which 

mobile hosts connected by wireless links are free to move randomly and often act as routers at the 

same time. The traffic types in ad hoc networks are quite different from those in an infrastructured 

wireless network [3], including: 

1) Peer-to-Peer. Communication between two nodes which are within one hop. Network traffic 

(Bps) is usually consistent. 

2) Remote-to-Remote. Communication between two nodes beyond a single hop but which 

maintain a stable route between them. This may be the result of several nodes staying within 

communication range of each other in a single area or possibly moving as a group. The traffic is 

similar to standard network traffic.  

 

3) Dynamic Traffic. This occurs when nodes are dynamic and moving around. Routes must be 

reconstructed. This results in a poor connectivity and network activity in short bursts.  

 

2.2 MANET Features  

 
 Dynamic  topologies:  nodes  can  move  freely  in  arbitrary  directions  and  with 

changeable  speed.  Therefore, the network must adapt itself to unpredictable changes in 

its topology. 

 Bandwidth  constrained:  the  restrictions imposed  by  the  wireless  channel, such  as 

multiple  access,  multi-path  interference,  noise,  fading  and  limited  availability  of 

spectrum,  together  with  the  inherent  problems  that  the  medium  access  control 

protocol  has to  deal  with,  make  the  throughput  for  each node  much  less  than  the 

radio’s maximum data transmission rate. 

 Energy-constrained  operation:  the  devices  that  form  part  of  the  Ad-hoc  network 

may  be  power  limited  due  to  the  circumstances  of  their  functioning.  Therefore, this 
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issue should be taken into consideration by the routing protocols. 

 Limited physical security:  mobile wireless networks are susceptible to having security 

vulnerabilities.  Existing  security  techniques  are  applied  in  the  link  layer in  order  to  

reduce  the  risk,  but  some  mechanisms  can  also  be  introduced  in  the network  layer.  

On  the  other  hand,  the  fact  o f  being  a  decentralized  network provides additional 

robustness against single point of failures. 

 

2.3 MANET Status 
Ad hoc networking is not a new concept. As a technology for dynamic wireless networks, it 

has been deployed in military since 1970s. Commercial interest in such networks has recently 

grown due to the advances in wireless communications. A new working group for MANET 

has been formed within the Internet Engineering Task Force (IETF) [2], aiming to investigate 

and develop candidate standard Internet routing support for mobile, wireless IP autonomous 

segments and develop a framework for running IP based protocols in ad hoc networks. The 

recent IEEE standard 802.11 [4] has increased the research interest in the field. 

Many international conferences and workshops have been held by e.g. IEEE and ACM. For 

instance, MobiHoc (The ACM Symposium on Mobile Ad Hoc Networking & Computing) 

has been one of the most important conferences of ACM SIGMOBILE (Special Interest 

Group on Mobility of Systems, Users, Data and Computing). Research in the area of ad hoc 

networking is receiving more attention from academia, industry, and government. Since these 

networks pose many complex issues, there are many open problems for research and 

significant contributions. 

2.4 MANET Applications  
With the increase of portable devices as well as progress in wireless communication, ad hoc 

networking is gaining importance with the increasing number of widespread applications. Ad 

hoc networking can be applied anywhere where there is little or no communication 

infrastructure or the existing infrastructure is expensive or inconvenient to use. Ad hoc 

networking allows the devices to maintain connections to the network as well as easily 

adding and removing devices to and from the network. The set of applications for MANETs 

is diverse, ranging from large-scale, mobile, highly dynamic networks, to small, static 
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networks that are constrained by power sources. Besides the legacy applications that move 

from traditional infrastructured environment into the ad hoc context, a great deal of new 

services can and will be generated for the new environment. Typical applications include: 

 

 Military arena: An ad hoc networking will allow the military battleground to maintain an 

information network among the soldiers, vehicles and headquarters. 

The modern digital battlefield demands robust and reliable communication in many 

forms. Most communication devices are installed in mobile vehicles, tanks, trucks etc. 

Also soldiers could carry telecomm devices that could talk to a wireless base station or 

directly to other telecom devices if they are within the radio range. However these forms 

of communication are considered to be primitive. At times when wireless base station is 

destroyed by enemy, a soldier will be prohibited from communicating with other soldiers 

if the called party is not within the radio range. This is the scenario where mobile ad hoc 

networks come into play. Ad-hoc networks are well known as in most cases, the MANET 

nodes are mobile devices with less CPU processing capability, small memory size, and 

low power storage. Such devices need optimized algorithms and mechanisms that 

implement the computing and communicating functions.  

 Provincial level: Ad hoc networks can build instant link between multimedia network 

using notebook computers or palmtop computers to spread and share information among 

participants. 

 Personal area network: A personal area network is a short range, localized network where 

nodes are usually associated with a given range. 

 Industry sector: Ad hoc network is widely used for commercial applications. Ad hoc 

network can also be used in emergency situation such as disaster relief. The rapid 

development of non-existing infrastructure makes the ad hoc network easily to be used in 

emergency situation. 

 Bluetooth: Bluetooth can provide short range communication between the nodes such as 

a laptop and mobile phone. 

 Emergency Services: During natural calamities, loss of  local power o r  in  other  similar 
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situations,  emergency search  and  rescue  operations  require  quick  and  dynamic  

communications.  By  using wireless  Ad-hoc  technology,  a  network  could  be  set  up  

in  hours  instead  of  the  weeks required  in  the  case  of   wired  communications.  

Power supply in disaster areas is usually extremely limited and therefore a  good energy-

efficient design is  required.  Thus, wireless Ad-hoc networks can help in overcoming 

network  unavailability  and keeping the network alive  even  when  fixed  infrastructure  

elements  have  been  destroyed.  In  this  case,  rapid deployment  is  a  fundamental  

parameter,  as  well  as  the  there  being  no  necessity  for  any fixed infrastructure. 

 

 Home Networking: An  Ad-hoc  network  is  a  perfect  choice  for  home  networking,  

since  much  of  the communication in  home networks  happens  between peer devices.  

The  interconnection of PCs,  laptops, cordless phones, security and  monitoring systems,  

and smart appliances  can lead  to  many  useful  and  interesting  applications.  In  home  

networking,  energy-efficient design is an important role since many devices will be low-

power or battery-driven 

 Conferences and Meetings: Ad-hoc  technology  can  provide  an  extremely  flexible  

method  for  establishing conferences and meetings  where laptop  computers are  used. In 

these situations  users may wish  to  exchange  files  and  data  without  the  mediation  of  

any  additional  infrastructure between  them.  When  project  team  members  want  to  

exchange  and  share  data  outside their normal  office environment, or  when conference 

attendees gather  at  a  hotel, network infrastructure  is  often  unavailable.  However, there 

could be a clear need f or setting up a network quickly. 

 Sensor Networks: Another application of MANETs is sensor networks. This technology 

is a network composed of a very large number of small sensors. These can be used to 

detect any number of properties of an area. Examples include temperature, pressure, 

toxins, pollutions, etc. Applications are the measurement of ground humidity for 

agriculture forecast of earthquakes. The capabilities of each sensor are very limited, and 

each must rely on others in order to forward data to a central computer. Individual 

sensors   are limited in their computing capability and are prone to failure and loss. 

Mobile ad-hoc sensor networks could be the key to future homeland security.  
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3. CHALLENGES AND KERNEL BARRIER 

3.1 MANET Challenges  

 Regardless of the attractive applications, the features of MANET introduce several challenges 

that must be studied carefully before a wide commercial deployment can be expected. These 

include: 

3.1.1Quality of Service (QoS): The ad-hoc network is dynamically creating the organization 

whenever the node wants to communicate with their neighbor node. Due the dynamic changing 

topology in ad-hoc network, providing QoS is a tedious task. QoS are essential because of rapid 

development in mobile technology and real time application like multimedia, voice. Providing 

QoS in the ad-hoc network is necessary to maintain best effort of service. The QoS metric are 

bandwidth, latency, jitter and delivery guarantee. The bandwidth is used to denote the data rate 

carried in the network. Latency ensures the delay occur from origin to target. Jitter denotes the 

variation of delay. Reliability demonstrate the percentage of deny to access the network service. 

Wireless channels are varying rapidly and it severely affects the multi-hop flows. In ad-hoc 

networks, the peer-to-peer channel quality may alter rapidly. So, the link quality may affect the 

peer to peer QoS metrics in the multi-hop-path. The Factors of QoS are described below: 

(i)Packets are tangle for the shared media on adjacent links of a flow: Tangle between the 

packets in the same stream at various nodes. Such tangleness occurs in the wireless channel 

which is shared by nodes in the neighbor. 

(ii)Inference between the nodes affects the transmission quality: In ad-hoc network, QoS is 

affected by radio interference. Interference strongly arises in ad-hoc because nodes are beyond 

the transmission; the remaining power is enough to interfere with transmission interference in n 

on neighboring nodes may drop the packets. 

(iii)Limited resources: Due to dynamic changing of link flow, ad-hoc network provide varying 

resources. 

(iv)Highly Dynamic: Ad-hoc network characteristic are dynamic changing topology and this 

dynamic changing occurs due to radio transmission and mobility. 

3.1.2 Scalability: The scalability problem occurs in ad hoc networks due to the nature of the 



  204 

WWW.SSIJMAR.IN 

multi-hop. The scalability in ad hoc network depends on the network size and forwarded packet 

capacity in the network. Recently, lot of problems address in large-scaled ad hoc networks. The 

scalability depends on the following factors: 

(i)Equal node priority: All the nodes in the network have same priority to share the physical 

resources. So, all nodes have same data rate. 

(ii) Uniform distribution of destination: The packets are distributed equally from source to N-1 

nodes. 

(iii) Spreading the node reliably: The transmission capacity of the node should be large enough 

than their neighbour nodes to avoid interference. 

(iv)Shortest path: The packets transmitted from source destination depend on the shortest path. 

The scalability can preserve by dividing the network area according to their geographical 

location. The whole network area can be divided into small virtual grid cells such that every 

node in each virtual grid cell can communicate with other nodes in the same cell. 

3.2 Kernel Barrier 

It has been widely recognized that routing strategy is the most important research problem 

among others. To determine viable routing paths and deliver messages in a decentralized 

environment where network topology fluctuates is far less than a well-defined problem. New 

models are needed to describe the mobile ad hoc feature of the target wireless networks, while 

new algorithms are required to safely and efficiently route information to mobile destination in 

order to support different types of multimedia applications. Factors such as variable wireless link 

quality, propagation path loss, fading, multiuser interference, power expended, and topological 

changes become relevant issues that add more difficulties and complexities to the routing 

protocol design.  

                                        4. CONCLUSIONS  

This article describes the fundamental issues and analyses key research problems of MANET. 

Firstly, the background information of MANET is introduced, including the MANET concept, 

features, current status, and application areas. Then the main challenges of MANET are 

discussed that lead to the analysis of relevant kernel barrier. Finally, four key network layer 
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research issues of MANET routing strategies are described in detail. The novel and advanced 

solutions to these issues are necessary to fulfill the requirements of wide commercial deployment 

of MANET. 

Mobile ad hoc networking is one of the most important and essential technologies that support 

future pervasive computing scenario. The special characters of MANET bring this technology 

great opportunity together with severe challenges. Currently MANET is becoming more and 

more interesting research topic and there are many research projects employed by academic and 

companies all over the world. Various interesting issues are investigated that cover all aspects of 

ad hoc wireless networks. Meanwhile, many routing protocols designed for ad hoc networks 

have been proposed as Internet Draft and RFC of IETF. MANETs can be exploited in a wide 

area of applications, from military, emergency rescue, law enforcement, commercial, to local and 

personal contexts.  
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