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Abstract:

Through this paper, we have tried to present the use of a rapidly expanding technology, i.e. RFID (Radio Frequency Identification) for location tracking purposes-which is one particular application. We have gone about the task by dealing with the different types of RFID tags available for this purpose, explaining the basic working principle, with adequate figures to present our point. As the title of the paper indicates we intend to use RFID in location tracking so that location tracking may be more accurate and sophisticated. 

Indexing Terms-GPS, Inductive and Capacitive RFID Tags.

Introduction:

A basic RFID system consists of three basic components viz. an antenna or a coil, a transceiver (with decoder) and a transponder (RF Tag) electronically programmed with unique information. The electromagnetic field produced by an antenna can be constantly present when multiple tags are expected continually. Often the antenna is packaged with the transceiver and decoder to become a reader which can be configured either as a handled or a fixed mount device. When an RFID tag passes through the electromagnetic zone it detects the reader’s activation signal. The reader decodes the data encoded in the tag’s integrated circuit (silicon chip) and the data is passed to the host computer for processing. Data within a tag may provide identification for an item in manufacture goods in transit, a location, the identity of a vehicle, an animal or an individual. 

         The reader can emit radio waves in ranges of anywhere from one inch to 100 ft or even more depending upon its power output  and the radio frequency used. RFID tags also come in wide variety of shapes and sizes. Animal tracking   tags inserted beneath the skin, can be as small as a pencil cell in diameter.

            RFID tags are categorized as either active or passive. Active RFID tags are powered by an internal battery. The battery-supplied power of an active tag generally gives it a longer read range. The trade off is greater size, greater cost, and a limited operational life (which may yield a maximum of 10 years, depending upon operating temperature and battery type.)

         Passive RFID tags operate without a separate external power source and obtain operating power generated from the reader. Passive tags are consequently much lighter than active tags, less expensive, and offer a virtually unlimited operational lifetime. Read-only tags are typically passive and are programmed with a unique set of data (usually 32 to 128 bits) that cannot be modified. Controlled access to vehicles, depot facilities being typical, automated toll collection for roads and bridges - since the 1980s, electronic Road-Pricing (ERP) systems have been used in Hong Kong. 
Technologies prevalent for location tracking:
Location tracking cannot be classified as one, single technology. It can be rather defined as the convergence of several other technologies, which can be used to track things as banal as livestock.   
Some of the current technologies being used for location-tracking and location-based systems include:

· Global Positioning System (GPS) – It uses a consortium of 27 Earth-orbiting satellites. A GPS receiver, like the one in our mobile phones, can locate four or more of these satellites, a larger number leading to better accuracy, figure out the distance to each, and deduce your location through basic geometry. For this to work, it must have a clear line of sight to these four or more satellites. GPS was basically designed for the bigger picture, like tracking over the whole world like in military applications.
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                                       An Impression of the GPS Constellation

· Radio Frequency Identification (RFID) - Miniature, battery-less microchips that can be attached to consumer goods, cattle, vehicles and other objects to track their movements. RFID tags are passive and transmit data only when prompted by a reader. The reader transmits radio waves that activate the RFID tag. The tag then transmits information via a pre-determined radio frequency. This information is received and transmitted to a central database. Other possible uses for RFID tags are a replacement for traditional UPC bar codes.

· Wireless Local Area Network (WLAN) - Network of devices that connect via radio frequency, such as 802.11b. These devices pass data over radio waves and provide users with a network with a range of 70 to 300 feet (21.3 to 91.4 meters). 

 Any location tracking or location-based service system will use one or a combination of these technologies. The system requires that a node or tag be placed on the object, animal or person being tracked. For example, the GPS receiver in a cell phone or an RFID tag on a DVD can be used to track those devices with a detection system such as GPS satellites or RFID receivers. Companies and factories are finding location-tracking technologies ideal for better management of their vehicles and goods.
Wide-Area Tracking

On a large scale, companies must track their vehicle fleets across the country or the world. GPS is the ideal tracking technology for tracking over large areas which can be simply implemented by providing each vehicle with a GPS receiver. As the vehicle travels, GPS satellites track the truck's position. However, GPS has limited applications in smaller areas. 

Local-Area and Indoor Tracking

A good example of where GPS would not be suitable for locating items is in hospitals. The accuracy provided by GPS is not sufficient for such a small scale. 
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For smaller areas, companies and hospitals would likely use a network of RFID tags and readers to monitor the location of assets or goods. In such a system, each asset would be tagged with an RFID tag, and readers would be placed in strategic locations. A hospital worker would be able to find the exact room a wheelchair is located.

Long checkout lines at the grocery store would disappear when the commonplace Universal Product Code (UPC) bar code is replaced by smart labels, also called radio frequency identification (RFID) tags. RFID tags are also bar codes that can talk to a networked system to track every product that you put in your shopping cart. 

 Imagine going to the grocery store, filling up your cart and walking right out the door. No longer will you have to wait as someone rings up each item in your cart one at a time. HOW???
These RFID tags will communicate with an electronic reader that will detect every item in the cart. The reader will be connected to a large network that will send information on your products to the retailer. Your bank will then be notified and the amount of the bill will be deducted from your account. No lines, no waiting. Like that, manufacturers would know the location of each product they make from the time it's made until it's used and tossed in the recycle bin or trash can. 

Now we talk about the types of RFID tags in use and development and how these tags are tracked through the entire supply chain. 

There would basically be two types of tags we would be dealing with: 
1.InductivelycoupledRFIDTags
2. Capacitively coupled RFID Tags
Inductively Coupled RFID Tags:

There are three parts to an inductively coupled RFID tag: 
· A Silicon microprocessor

· Metal coil - Made of copper or aluminum wire that is wound into a circular pattern, this coil acts as the tag's antenna. The tag transmits signals to the reader, with read distance determined by the size of the antenna. These coil antennas can operate at 13.56 MHz. 

· Encapsulating material - Glass or polymer material that wraps around the chip and coil for protection.

Inductive RFID tags are powered by the magnetic field generated by the reader. The tag's antenna picks up the magnetic energy, and the tag communicates with the reader. The tag then modulates the magnetic field to transmit data back to the reader. Data is transmitted back to the reader, which directs it to the host computer, and the location is determined. 

The cost of these tags goes high due to the silicon, the coil antenna and the process that is needed to wind the coil around the surface of the tag.

Capacitively Coupled RFID Tags

Capacitively coupled RFID tags have been created with the high cost of radio-tag systems in mind. These tags do away with the metal coil and use a small amount of silicon to perform that same function as in an inductively coupled tag. A capacitively coupled tag also has three parts: 

· A Silicon microprocessor - Motorola's RFID tags use a silicon chip that is only 3 mm2 which can store 96 bits of information, which would allow for trillions of unique numbers to be assigned to products. 

· Conductive carbon ink - This special ink acts as the tag's antenna. It is applied to the paper substrate through conventional printing means.

· Paper - The silicon chip is attached to printed carbon-ink electrodes on the back of a paper label, creating a low-cost, disposable tag that can be integrated on conventional product labels. 

By using conductive ink instead of metal coils, the price of capacitively coupled tags goes down drastically. These tags are also more flexible than the inductively coupled tag. Capacitively coupled tags can be bent, torn or crumpled, and can still relay data to the tag reader. In contrast to the magnetic energy that powers the inductively coupled tag, capacitively coupled tags are powered by electric fields generated by the reader. 

The disadvantage to this kind of tag is that it has a very limited range.

Next we shall see how these tags can be integrated into a global system of tags that can be linked to the internet. 

Talking Tags


This network basically comprises of readers that communicate directly with these smart labels (tags) and you could add the Internet, which will serve as the communications lines for the network. Readers could be built directly into the walls during a building's construction becoming an unseen part of our surroundings. 

Looking at an application:

The items you pick up at your local store are automatically tallied as you walk through the doors that have an embedded tag reader. The information from the purchases you've made is sent to your bank, which deducts the amount of the bill from your account. Product manufacturers know that you've bought their product and the store's computers know exactly how many of each product that need to be reordered. 

Once you get home, you put your milk in the refrigerator, which is also equipped with a tag reader. This smart refrigerator is capable of tracking all of your groceries stored in it. It can track the foods you use, how often you restock your refrigerator and can let you know when that milk and other foods spoil. 

Products are also tracked when they are thrown into a trash can or recycle bin. At this point, your refrigerator could add milk to your grocery list, or you could program it to order these items automatically. In order for this system to work, each product will have to be given a unique product number. Every smart label could contain 96 bits of information, including the product manufacturer and product name. Using this system, a smart label would communicate with practically any network. 

Conclusion:

Thus these RFID tags would make location tracking more accurate and sophisticated, the main obstacle being our own reactions to being tracked every moment of time. RFID is playing a major role in identification and tracking of objects in business chain. Some of the popular areas of application of RFID are Electronic article surveillance, clothing retail outlets being typical, Protection of valuable equipment against theft, unauthorized removal or asset management. Considering all aspects we conclude that RFID tags can make location tracking more accurate. 
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