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ABSTRACT

A mobile ad-hoc network is a collection of mobile devices equipped with a transmitter and receiver, connected in the absence of fixed infrastructure.
This  paper  briefly  explores  some  of  the  issues  that  we  believe  will  be  raised  by  the  development  and  future  common  place  adoption  of  mobile,  wearable,  augmented  reality  systems.  These  include:  social  influences  on  tracking  accuracy,  the  importance  of  appearance  and  comfort,  an  increase  in  collaborative  applications,  integration  with  other  devices,  and  implications  for  personal  privacy.
Minimal configuration and quick deployment make ad hoc networks suitable for emergency situations like natural disasters or military conflicts. The earliest wireless ad hoc networks were called "packet radio" networks, and were sponsored by DARPA
1. INTRODUCTION
A  mobile  ad-hoc  network  (MANet)  is  a  kind  of  wireless  ad-hoc  network, and is a self-configuring network of mobile routers (and  associated  hosts) connected by wireless links – the union of which form an arbitrary topology.  The routers are  free to move randomly and organize themselves arbitrarily; thus, the network's wireless topology may change rapidly and unpredictably. Such a network may operate in a standalone fashion, or may be connected to the larger Internet.
2. TYPES OF AD-HOC NETWORKS
2.1 WIRELESS AD-HOC NETWORKS
A wireless ad-hoc network, also known as IBSS - Independent Basic Service Set, is a computer network in which the communication links are wireless. The network is ad hoc because each node is willing to forward data for other nodes, and so the determination of which nodes forward data is made dynamically based on the network connectivity. This is in contrast to older network technologies in which some designated nodes, usually with custom hardware and variously known as routers, switches, hubs, and firewalls, perform the task of forwarding the data. 
2.2 VEHICULAR AD-HOC NETWORK
A Vehicular Ad-Hoc Network, or VANET, is a form of Mobile ad-hoc network, to provide communications among nearby vehicles and between vehicles and nearby fixed equipment, usually described as roadside equipment.Vehicular Ad-hoc Networks is expected to implement variety of wireless technologies such as Dedicated Short-Range Communications (DSRC).These  can be viewed as component of the Intelligent Transportation Systems (ITS) 

2.3 DELAY TOLERANT NETWORKING:
Delay-Tolerant Networking (DTN) is an approach to computer network architecture that seeks to address the technical issues in mobile or extreme environments that lack continuous network connectivity. In a DTN, asynchronous variable-length messages (called bundles) are routed in a store and forward manner between participating nodes over varied network transport technologies. This architecture therefore operates as an overlay network, providing a new naming architecture based on URIs (uniform resource identifier) and coarse-grained class of service offerings.

2.4 In VANET 

Communication capabilities in vehicles are the basis of an envisioned Intelligent Vehicular AdHoc Network (InVANET) or Intelligent Transportation Systems (ITS). Vehicles are enabled to communicate among themselves (vehicle-to-vehicle, V2V) and via roadside access points (vehicle-to-roadside, V2R). Vehicular communication is expected to contribute to safer and more efficient roads by providing timely information to drivers, and also to make travel more convenient. 
Intelligent Vehicular AdHoc Network (InVANET) is a kind of Intelligence in Vehicle(s) which provide multiple autonomic intelligent solutions to make automotive vehicles to behave in intelligent manner during vehicle-to-vehicle collisions, accidents, drunken driving etc 
2.5 WIRELESS COMMUNITY NETWORKS
Wireless community networks are the largely hobbyist-led development of interlinked computer networks using wireless LAN technologies, to build growing clusters of linked, citywide networks, or in rural areas where conventional DSL(Digital subscriber line)services are unavailable. Some of them are being used to link to the wider Internet, Where such access is unavailable or expensive, they can act as a low-cost partial alternative, as the only cost is the fixed cost of the equipment. 
2.6 MESH NETWORKING                                                                                                            




           
 Mesh networking is a way to route data, voice and instructions between nodes. It allows for continuous connections and reconfiguration around broken or blocked paths by “hopping” from node to node until the destination is reached. These can be seen as one type of ad hoc network.
Mesh networks are self-healing: the network can still operate even when a node breaks down or a connection goes bad. As a result, a very reliable network is formed. This concept is applicable to wireless networks, wired networks, and software interaction.
2.6.1 MESH NETWORKING APPLICATIONS
· BioWeb 

· Mobile ad-hoc network 

· Vehicular ad-hoc network 
·  Intelligent Vehicular AdHoc Network 

· Wireless ad-hoc network 

· Wireless community network 

· Wireless mesh network 

2.6.1.1 BIO-WEB
The Bio-Web is the connotation for a network of web enabled biological devices which extends an internet of things to the Internet of Living Things of natural sensory devices. The BioWeb devices give insights to real time ecological data and feedback to changes in the environment. 
2.6.1.2 WIRELESS MESH NETWORK
                                                            

       
A Wireless mesh network is a mesh network implemented over a wireless network system such as LAN. Mesh is a wireless co-operative communication infrastructure between a massive amount of individual wireless transceivers (i.e. a wireless mesh) that have Ethernet type capabilities.
2.6.1.3 MESH NETWORK DEVICES
· Mesh Box : Mesh Box is an item of computer hardware which is used to provide large scale wireless broadband networks. These devices are designed to co-operate with other MeshBoxes within range, passing the internet service from one box to the next, over the air, until it reaches the final destination. The coverage area of a mesh is typically measured in square miles.
2.7 MOBILE PHONE
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                  Several mobile phones of the "candy bar" variety (non-folding)

A mobile telephone or cellular telephone is a long-range, portable electronic device used for mobile communication. In addition to the standard voice function of a telephone, current mobile phones can support many additional services such as SMS for text messaging, email, packet switching for access to the Internet, and MMS for sending and receiving photos and video. Most current mobile phones connect to a cellular network of base stations (cell sites), which is in turn interconnected to the public switched telephone network (PSTN) (the exception is satellite phones).

3. SOME CHARACTERISTICS OF MOBILE AD-HOC NETWORKS
Wireless, or single-hop networks, were based on a fixed structure, basically network nodes communicating to fixed infrastructure. Mobile ad-hoc networking offers multi-hop communication, in effect network nodes communicating via other nodes. 
It is defined with characteristics such as purpose-specific, autonomous and dynamic. Nodes rely on each other to established communication, thus each node acts as a router. Therefore, in this network, a packet can travel from a source to a destination either directly, or through some set of intermediate packet forwarding nodes. 

The control and management of mobile ad-hoc network is distributed among the participating nodes. Each node is responsible to forward packet to other nodes in the networks. The nodes are also collaborate themselves to implement network routine functions such as security. Nodes in this network are highly mobile which causes network topology to change rapidly and unpredictably, as you can see in the graphic provided in Figure A. 

FIGURE A



The mobile ad-hoc network on the left constructs itself as needed. Click picture for a larger image. \
4 MOBILE AGENTS                                                                                       Agent is a program, a part of wider application, and the purpose of it is to assist users to do some specific tasks.  
 4.1 WIRELESS LANS   
Wireless LAN is a radio connected local network. The technology has the advantage to make cheap and easy computer connections. 
4.2 COMPONENTS OF A WIRE LESS NODE AND THE INSTALLATION OF THESE NODES IN THE WAND TESTBED.
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	Figure 1: Components of a wireless node and the installation of these nodes in the WAND testbed.


5. SOME APPLICATIONS OF MOBILE AD-HOC NETWORKS

The field of wireless networking emerges from the integration of personal computing, cellular technology, and the Internet. This is due to the increasing interactions between communication and computing, which is changing information access from "anytime anywhere" into "all the time, everywhere." 

5.1 BLUETOOTH A COMMERCIAL APPLICATION OF MOBILE  ADHOC NETWORKS

Wireless cellular networks have been in use since the early eighties. We have seen first, second, and third generation wireless systems. In future wireless systems, there will be a need for the rapid deployment of mobile users. It's relatively hard to have such instant single hop or fixed wireless system.
5.2 IEEE 802.11 OR Wi-Fi PROTOCOL
The famous IEEE 802.11 or Wi-Fi protocol also supports an ad-hoc network system in the absence of a wireless access point
IEEE 802.11, is the wireless local area network (WLAN) standard developed by the IEEE LAN/MAN Standards Committee (IEEE 802) in the 5 GHz and 2.4 GHz public spectrum bands.
Wi-Fi is an industry driven interoperability certification that is based on a subset of 802.11. 



                                   


A linksys residential gateway with a                  A Compaq 802.11b PCI card

802.11bratio and a 4-port ether net switch      
5.3 GROUP APPLICATIONS IN MOBILE ADHOC NETWORK

Efficient support of group communications is critical for most ad hoc network applications. However, manet group communications issues differ from those in wired environments because the wireless communications medium has variable and unpredictable characteristics, and the signal strength and propagation fluctuate with respect to time and environment. 
5.4 MOBILE ADHOC NETWORK (MANETs) 


In the next generation of wireless communication systems, there will be a need for the rapid deployment of independent mobile users. A MANET is an autonomous collection of mobile users that communicate over relatively bandwidth constrained wireless links. Since the nodes are mobile, the network topology may change rapidly and unpredictably over time. The network is decentralized, where all network activity including discovering the topology and delivering messages must be executed by the nodes themselves, i.e., routing functionality will be incorporated into mobile nodes.
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6. THE FUTURE OF MOBILE AD-HOC NETWORK

Future mobile ad-hoc networks will use mobile routers to provide Internet connectivity to mobile ad-hoc users. A mobile router will also allow mobility of an ad-hoc network, where mobile users may use an Internet access within an ad-hoc network domain. There is current and future need for dynamic ad-hoc networking technology. The emerging field of mobile computing, with its current focus on mobile IP operation, will expand gradually. In the future, mobile computing will require highly-adaptive networking technology to manage multi-hop clusters that can operate autonomously and possibly be able to attach at some point to the bigger network.
7. CONCLUSION

In conclusion, mobile ad-hoc networks allow the construction of flexible and adaptive networks with no fixed infrastructure. These networks are expected to play an important role in the future wireless generation. Future wireless technology will require highly-adaptive mobile networking technology to effectively manage multi-hop ad-hoc network clusters, which will not only operate autonomously but also will be able to attach at some point to the fixed networks.
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