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ABSTRACT 

                       Motes are the smart dust sensors or tiny wireless microelectromechanical sensors (MEMS) that can detect everything from light to vibrations. With recent breakthroughs in silicon and fabrication techniques, these "motes" could eventually be the size of a grain of sand, though each would contain sensors, computing circuits, bidirectional wireless communications technology and a power supply. With Wireless sensor networks receiveing considerable interest, the energy constraint inherent in the small battery powered sensors presents a considerable problem, and much effort being put into reducing the power consumption and the effective solution  MOTES.

                     This paper enlights the emerging the building blocks of wireless sensor networks -“Motes”. It is easy to imagine all sorts of sensors, including sensors for temperature, light, sound, position, acceleration, vibration, stress, weight, pressure, humidity, etc Motes would gather scads of data, run computations and communicate that information using two-way band radio between motes at distances approaching 100 feet. 

                     In the future, people imagine shrinking motes to fit into something just a few millimeters on a side. It is more common for motes today, including batteries and antenna, to be  the size of a pack of cigarettes or even smaller. The flexibility and reliability offered by motes will place it as fore most sensor technology in the near future. 
INTRODUCTION

                                Motes are tiny, self-contained, battery-powered computers with radio links, which enable them to communicate and exchange data with one another, and to self-organize into adhoc networks. The core of a mote is a small, low-cost; low-power computer.The computer monitors one or more sensors. Motes  package together into a circuit board with networking and application software; interfaces to sensors that can detect changes in temperature, pressure, moisture, light, sound, or magnetism; and a wireless radio that can report on their findings--all powered by a pair of AA batteries. Enabled by the fusion of small, low-cost chips, low-powered radios, and the spread of wireless networking, motes are a giant leap ahead of traditional sensors that for decades have measured everything from temperature in buildings to factory machines' vibrations.

                                Wireless sensor networks enable the monitoring of a variety of possibly inhospitable environments that include home security, machine-failure diagnostic, chemical/biological detection, medical and wide habitat monitoring. These applications require reliable, accurate, fault tolerant and possibly real-time monitoring. Meanwhile, the low energy and processing capabilities of the nodes require efficient and energy –aware operations.

                               A Smart Dust mote is an electronic package composed  of:  an integrated-circuit radio transmitter and receiver (the combination is called a “transceiver”); a microcontroller that controls the operation of the mote; a random-access memory (RAM) like the one(s) in your computer; a “flash” memory like the one that stores pictures in a digital camera; some standard sensors – a resistive temperature sensor and a semiconductor illumination (light) sensor that produces a current when it is illuminated; an analog-to-digital converter (ADC) that converts the analog temperature and illumination sensor outputs to digital form for transmission elsewhere; a power source for the mote (typically a battery); and an antenna used both for transmitting and receiving signals.
WORKING AND ARCHITECHTURE  
                The mote relays the collected data to its neighboring motes and then to a specified destination where it is processed. This sensory input, when gathered from all the motes and analyzed by more traditional computers, paints a comprehensive, highresolution.
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               The motes we’ll use – called “Mica2dot” motes (don’t ask) – also have three light-emitting diodes (LEDs) on them.  The red LED indicates when the mote is turned on; the yellow and green LEDs flash when mote-to-mote communication is occurring.  The Experiment Guide describes this more fully.

                 A computer software operating system –TinyOS –was developed in Berkeley’s Computer Science Division to control mote operation.  “”When wireless motes are first dispersed in an area – a room, a hallway, a building, or in a meadow – they autonomously attempt to set up a network along which they can send information from one mote to another.  Somewhere, one mote is plugged into a special printed circuit board (PCB) that is connected to the serial port of a computer, such as a laptop.  This board is known as a “base station”; its function is to collect the data provided to it by the assembly of motes. Figure shows a magnified view of one of the Smart Dust wireless sensor motes.  Several of its components are identified; beneath the printed circuit board that you see is an integrated circuit like those used in portable telephones to drive an antenna connected to the mote for transmitting the mote identification and measured sensor data to the base station.

Figure shows magnified view of the Smart Dust mote.  The wireless telephone chip is beneath this printed circuit board.  The mote connects to a short antenna for transmitting and receiving radio waves printed circuit board.
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                                       Each mote in the network has a unique identifier that it uses to preface each of its transmissions.  Every mote transmits any sensor data that it has taken, along with information from other motes sent to it for passing along to the base station.  If the proper software has been installed in the base station’s computer, the network topology can be displayed on the base station’s monitor.  One should thus be able to observe when motes are added to the network, or when they leave it.  The sensor data taken by each mote could also be displayed, processed and stored by that computer
ADVANTAGES
· Bi-directional communications
· Compatibility with technologies like RFID

· Effective decrease in cost                                                                                                                                the cost of motes has been dropping steadily. Prices range from $50 to $100 each today, and there is an anticipation that they will fall to $1 within five years. 

· Self contained battery and there by decrease in power consumption.

· Provide security by protecting the private information.
APPLICATIONS                                                                          
· Home automation: The network used off-the-shelf motion sensors to detect movements, pressure sensors in chairs to tell whether a person was sitting in them, contact and magnetic switches to sense the opening of drawers and cabinets in the kitchen, radio frequency identification tags in her shoes, and antennas to sense the tags when she entered the kitchen.                                                                                                

· Biomedical/ Medical  Health Monitors: Glucose, Heart rate, Cancer detection, Chronic Diseases, Artificial retina, Cochlear implant, Hospital Sensors, Monitor vital signs, Record anomalies and also in “Networked Heart”.   
· Defense:  In Defense it is mainly used check the battlefield conditions and to trace out the enemy and their movements.    
·  Agriculture: A farmer, vineyard owner, or ecologist could equip motes with sensors that detect temperature, humidity, etc., making each mote a mini weather station.  
· Measurement of power: A building manager could attach motes to every electrical wire throughout an office building. These motes would have induction sensors to detect power consumption on that individual wire and let the building manager see power consumption down to the individual outlet.   
· Traffic management and monitoring:   Motes placed every 100 feet on a highway and equipped with sensors to detect traffic flow could help police recognize where an accident has stopped traffic.Future cars could use wireless sensors to1.Handle Accidents 2. Handle Thefts. Sensors embedded in the roads to monitor traffic flows and provide real-time route updates. It is also finds it’s application in construction of buildings and maintaining machineries. 
THE FUTURE                                                                                       

The figure shows a sensor size compared compared to that of a nib of a ball pen .The chip contains all of the components found in a mote: a CPU, memory, an A/D converter for reading sensor data and a radio transmitter. To complete the package you attach the sensor(s), a battery and an antenna. The cost of the chip will be less than a dollar when it is mass production is done. So the future for motes in senors is facilitated by by its vast advantages.
CONCLUSION         
                               Wireless sensor networks using motes have been gaining momentum with many applications have being proposed. They have the potential to revolutionize human-computer interactions. Availability of sensors will lead to new and exciting applications. It is estimated that by 2018, there could be 100 million wireless sensors in use, up from about 200,000 today. The worldwide market for wireless sensors, it says, will grow from $100 million this year to more than $1 billion by 2019. Thus we can conclude that the motes can create a  proactive computing world in which a multitude of unseen, connected computing nodes automatically acquire and act on real-time data about a physical environment, helping to improve lives, promoting a better understanding of the world and enabling people to become more productive.
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