BLUETOOTH : A REVOLUTION IN COMMUNICATION TECHNOLOGY
Abstract
Bluetooth is one of the most recent development in wireless technology. Bluetooth technology allows wireless connection between various communication devices with ease. The paper begins with a brief introduction of Bluetooth technology and the need for it. It then explains other two types of wireless communication  viz. Infrared communication and Cable Synchronization and the advantages of Bluetooth over these. It also explains the techniques by which Bluetooth avoids interference from other electronic 

devices. Further an example is illustrated to explain how Bluetooth technology actually works. Paper also shows some present uses of Bluetooth and the conclusion attempts to give the present and future use of Bluetooth and how this new technology can change the world of communication. 
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 Introduction :- 
The Bluetooth wireless technology allows users to make effortless, wireless and instant connections between various communication devices, such as mobile phones and desktop and notebook computers. Since it uses radio transmission, transfer of both voice and data is in real-time. The sophisticated mode of transmission adopted in the Bluetooth specification ensures protection from interference and security of data. 

The Bluetooth radio is built into a small microchip and operates in a globally available frequency band ensuring communication compatibility worldwide. The Bluetooth specification has two power levels defined; a lower power level that covers the shorter personal area within a room, and a higher power level that can cover a medium range, such as within a home. Software controls and identity coding built into each microchip ensure that only those units preset by their owners can communicate. 
          [image: image1.emf]
The Bluetooth wireless technology supports both point-to-point and point-to-multipoint connections. With the current specification, up to seven 'slave' devices can be set to communicate with a 'master' radio in one device. Several of these 'piconets' can be established and linked together in ad hoc 'scatternets' to allow communication among continually flexible configurations. All devices in the same piconet have priority synchronization, but other devices can be set to enter at any time. The topology can best be described as a flexible, multiple piconet structure.

Need for Bluetooth :- 
If you have the normal complement of electronic equipment in your home, then you know all of the different ways that devices connect to one another. For example: 

· Many desktop computer systems have a CPU unit connected to a mouse, a keyboard, a printer and so on. 

· A personal digital assistant (PDA) will normally connect to the computer with a cable and a docking cradle. 

· Any TV is normally connected to a VCR and a cable box, with a remote control for all three components. 

· A cordless phone connects to its base unit with radio waves, and it may have a headset that connects to the phone with a wire. 

· In a stereo system, the CD player, tape player and record player connect to the receiver, which connects to the speaker. 

When you use computers, entertainment systems or telephones, the various pieces and parts of the systems make up a community of electronic devices. These devices communicate with each other using a variety of wires, cables, radio signals and infrared light beams, and an even greater variety of connectors, plugs and protocols. 
Companies that manufacture computers, entertainment systems and other electronic devices have realized that the incredible array of cables and connectors involved in their products makes it difficult for even expert technicians to correctly set up a complete system on the first try. Setting up computers and home entertainment systems becomes terrifically complicated when the person buying the equipment has to learn and remember all the details to connect all the parts. In order to make home electronics more user friendly, we need some better way for all the electronic parts of our modern life to talk to each other. 
That's where Bluetooth comes in.
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Basics of Bluetooth :-
 Bluetooth is a new standard developed by a group of electronics manufacturers that will allow any sort of electronic equipment -- from computers and cell phones to keyboards and headphones -- to make its own connections, without wires, cables or any direct action from a user. Bluetooth is intended to be a standard that works at two levels: 

· It provides agreement at the physical level -- Bluetooth is a radio-frequency standard. 

· It also provides agreement at the next level up, where products have to agree on when bits are sent, how many will be sent at a time and how the parties in a conversation can be sure that the message received is the same as the message sent. 
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There are already a couple of ways to communicate without using wires :-

1. Infrared Communication :- 
Infrared refers to light waves of a lower frequency than human eyes can receive and interpret. Infrared is used in most television remote control systems, and with a standard called IrDA (Infrared Data Association) it's used to connect some computers with peripheral devices. For most of these computer and entertainment purposes, infrared is used in a digital mode -- the signal is pulsed on and off very quickly to send data from one point to another. Infrared communications are fairly reliable and don't cost very much to build into a device, but there are a couple of drawbacks. First, 
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infrared is a "line of sight" technology. For example, you have to point the remote control at the television or DVD player to make things happen. The second drawback is that infrared is almost always a "one to one" technology. You can send data between your desktop computer and your laptop computer but not to your laptop computer and your PDA at the same time. 

2. Cable Synchronization :-
 The second alternative to wires, cable synchronizing, is a little more troublesome than infrared. A Palm Pilot, a Windows CE device or a Pocket PC (a class of computer called Personal Digital Assistant, or PDA for short), works on the same concept.In synchronizing, you attach the PDA to your computer (usually with a cable), press a button and make sure that the data on the PDA and the data on the computer match. It's a technique that makes the PDA a valuable tool for many people, but synchronizing the PDA with the computer and making sure you have the correct cable or cradle to connect the two can be a real hassle. 

Advantages Of  Bluetooth :- 

Bluetooth is intended to get around the problems that come with both infrared and cable synchronizing systems. The hardware vendors, which include Siemens, Intel, Toshiba, Motorola and Ericsson, have developed a specification for a very small radio module to be built into computer, telephone and entertainment equipment. From the user's point of view, there are three important features to Bluetooth: 
· It's wireless. When you travel, you won't have to worry about keeping track of a briefcase full of cables to attach all your components, and you can design your office without wondering where all the wires will go. 
· It's inexpensive. Manufacturers think that it will add about $15 to the price of a product at first, and by mid-2001 it should only add $5. 
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· You don't have to think about it. Bluetooth doesn't require you to do anything special to make it work. The devices find one another and strike up a conversation without any user input at all.

. 

 An Example :- 
Let’s take a look at how the Bluetooth frequency hopping and personal-area network keep systems from becoming confused. Let’s say you’ve got a typical modern living room with the typical modern stuff inside. There’s an entertainment system with a stereo, a DVD player, a satellite TV receiver and a television; a cordless telephone; and a personal computer. Each of these systems uses Bluetooth, and each forms its own piconet to talk between main unit and peripheral. 
The cordless telephone has one Bluetooth transmitter in the base and another in the handset. The manufacturer has programmed each unit with an address that falls into a range of addresses it has established for a particular type of device. When the base is first turned on, it sends radio signals asking for a response from any units with an address in a particular range. Since the handset has an address in the range, it responds and a tiny network is formed. Now, even if one of these devices should receive a signal from another system, it will ignore it since it’s not from within its network. The computer and entertainment system go through similar routines, establishing networks among addresses in ranges established by manufacturers. Once the networks are established, the systems begin talking among themselves. Each piconet hops randomly through the available frequencies, so all of the piconets are completely separated from one another.
Now the living room has three separate networks established, each one made up of devices that know the address of transmitters it should listen to, and the address of receivers it should talk to. Since each network is changing the frequency of its operation thousands of times a second, it’s unlikely that any two networks will be on the same frequency at the same time. If it turns out that they are, then the resulting confusion will only cover a tiny fraction of a second, and software designed to correct for such errors will weed out the confusing information and get on with the network’s business. 
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 Some Uses Of Bluetooth :- 

1. The Three-In-One Phone :- 
At home, your phone functions as a portable phone (fixed line charge). When you're on the move,it functions as a mobile phone(cellular charge). And when your phone comes within range of another mobile phone with built-in Bluetooth wireless technology it functions as a walkie-talkie (no telephony charge). 
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2. The Internet Bridge :- 
Use your mobile computer to surf the Internet wherever your are, and regardless if you're cordlessly connected through a mobile phone (cellular) or through a wire-bound connection (e.g. PSTN, ISDN, LAN, xDSL). 
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3. The Interactive Conference:- 
In meetings and conferences you can transfer selected documents instantly with selected participants, and exchange electronic business cards automatically, without any wired connections.
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4. The Automatic Synchronizer :- 
Automatic synchronization of your desktop, mobile computer, notebook (PC-PDA and PC-HPC) and your mobile phone. For instance, as soon as you enter your office the address list and calendar in your notebook will automatically be updated to agree with the one in your desktop, or vice versa. 
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5. The Ultimate Headset :- 
Connect your wireless headset to your mobile phone, mobile computer or any wired connection to keep your hands free for more important tasks when you're at the office or in your car.
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Conclusion
Since bluetooth design is a collaborative effort between communication and computer companies it promises to be a new revolution in communication technology and the new era will witness advent of this technology as one which takes communication to new heights.

Bluetooth technology has already gained attention of some of the big names in communication and computer industry.

Initially Ericsson and Nokia were independently working on bluetooth.They understood the need for a partner on computer side and independently approached Intel with the idea.Intel quickly grasps the importance of the concept and has been instrumental in driving the concept to reality.The initial group working on bluetooth also includes IBM ,Toshiba,Motorola and Palm(3 Com).Because of close collaboration and input from both industries in final design bluetooth provides flexibility that reaches beyond simply being replacement of wires. 

