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Abstract

Satellite communication has become the backbone of long distance communication irrespective of geographical conditions satellites have passed the age when their use is restricted to outer space experiments and remote sensing. Today many satellites are multi purpose satellites which are used for communication, meteorological data collections search and rescue, global positioning systems, mineral and oil exploitations etc. satellite communication has transformed the world into a” global village”.In this paper we deal with definition of the satellite ,types of satellites, history, system elements, frequency bands, control and life time, some of the applications in technology, radio and TV Broad casting, Mobile satellite Telephony ,VSAT networks, Mobile data Communications and weather, Millitary applications. And we see the importance of satellite communications in Daily life, Tele medicine and Tsunami early detecting warning systems. We should thank to Arthur c. Clarke , a fiction writer who envisaged the importance of satellites in 1945.
Introduction

Definition
A satellite is an object that orbits or revolves around another object. For example, the Moon is a satellite of Earth, and Earth is a satellite of the  Sun. Satellites are highly specialized wireless receiver/transmitters that are launched by a rocket and placed in orbit around the Earth.
 Types of satellites
· Active satellites

These are used for linking as well as processing and transmitting signals. This type of linking is called Bend Pipe technology where frequency translation and power amplification take place .Some active satellites also use “Regenerative technology in which demodulation , processing ,frequency translation switching and power amplification are carried out. The block used for this purpose is called transponder. All communication satellites are active satellites of one or the other kind 

· Passive satellites

Passive satellites do not have any on-board processing and are just link two stations through space. In this process there is loss of power .There are not very useful for regular communication or   sensing applications.

· Satellite communication is one particular example of wireless communication systems. Similar and maybe more familiar examples of wireless systems are radio and television broadcasting and mobile and cordless telephones.
· History
 Satellites come in many shapes and sizes and have many uses. The first artificial satellite, called Sputnik, was launched by the Soviet Union in 1957 and was the size of a basketball. Its purpose was simply to transmit a Morse code signal repeatedly. In contrast, modern satellites can receive and transmit hundreds of signals at the same time, from simple digital data to complex television   programmes. They are used for many purposes such as television broadcasting, amateur radio communications, Internet communications, weather forecasting and Global positioning systems.

·  Communication satellites






Communications satellites act as relay stations in space. They are used to bounce messages from one part of the world to another. The messages can be telephone calls, TV pictures or Internet connections. Certain communications satellites are used for broadcasting: they send radio and TV signals to homes.
· System Elements
    The two most important elements of the communications system are the satellite   itself and the Earth station.
· The Earth station
Earth station is the common name for every installation located on the Earth's surface and intended for communication  with one or more satellites. Earth stations include all devices and installations for satellite communications: handheld devices for mobile satellite telephony, briefcase satellite phones, satellite TV reception. The term Earth station refers to the collection of equipment that is needed to perform communications via satellite: the antenna  and the associated equipment .

	

	       


· The parts in the sky
     The two main parts in the sky common to all satellites are called the payload and the bus.


· Payload 
The payload represents all equipment a satellite needs to do its job. This can include antennas, cameras, radar and electronics. The payload is different for every satellite. For example, the payload for a weather satellite includes cameras to take pictures of cloud formations, while the payload for a communications satellite includes large antennas to transmit TV or telephone signals to earth

· Bus: physical platform, remote control
The bus is the part of the satellite that carries the payload and all its equipment into space. It is the physical platform that holds all the satellite's parts together and that provides electrical power, navigation, control and propulsion to the spacecraft. The bus also contains equipment that allows the satellite to communicate with Earth, a kind of 'remote control'.
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  Low earth orbiting satellite system
· Frequency bands
Satellite communications, like any other means of communication  use frequency bands that are part of the electromagnetic spectrum. The electromagnetic radiation spectrum starts with the longest waves and extends through radio waves and the visible light, which is effectively a very small part of the spectrum, all the way to the extremely short wavelengths such as radioactive radiation.[image: image3.jpg]| [

PR APE.BE





Satellite Communications Spectrum
· Satellite control and lifetime
Satellite control is achieved by activating the so-called ‘thrusters’ that are mounted on the body of the satellite as part of its propulsion system. As long as the satellite has enough fuel left to operate its thrusters, it can be kept in the correct position. As soon as the satellite is out of fuel, it will drift out of control and into space, which brings an end to its operational life. The satellite service operator can decide to save on fuel by allowing the satellite to drift a little bit. The communication functions of a satellite  are powered by electricity provided through a combination of solar energy and batteries. These batteries automatically take over the power supply from the large wing-shaped solarcell panels at moments when the satellite finds itself in the shadow of the Earth.

· Applications of Satellite Communications Technology:
Satellite communications systems differ from terrestrial systems in one obvious and important aspect - the transmitter is no longer located on the ground but rather in the sky. Because it's positioned in space, it is able to serve a very large geographical area. This has several advantages. as few as three geostationary satellites can cover almost the whole of the Earth's surface, with the exclusion of the sparsely populated polar regions.
· Radio and TV Broadcasting:
The most familiar use of satellites is television broadcasting. TV satellites deliver hundreds of television channels every day throughout the world. These satellites are used to supply television signals to terrestrial transmitters or cable-head end stations for further distribution to the home, or to exchange signals between television studios. The bandwidth required to transmit multiple programmes at the same time can easily be provided using satellites. To address the largest possible number of viewers, the cost to the viewers must be small, requiring small receive antennas and cheap receivers.  The importance of satellite TV broadcasting is enormous: at the moment  Eutelsat broadcasts over 900 TV channels and 560 radio stations to more than 84 million satellite and cable homes, the vast majority of them via the five HOT BIRD satellites at 13 degrees East. In order to make their offer more attractive to broadcasters, satellite service operators try to place their satellites aimed at the same regional market as far as possible in one single position. This is why we find the Eutelsat HotBird constellation at 13 degrees East .[image: image4.jpg]


The Eutelsat HotBird position at 13 Degrees East
The latest development in advanced television applications including delivery via satellite is the Personal Video Recorder (PVR). These devices are used both to digitally record and play back programmes: the prom the cable or antenna onto its large internal hard drive. In this way, the viewer can play it back with a few seconds delay. The viewer is then watching off the computer hard drive, instead of straight from the antenna or cable connection. This allows the viewer to rewind, slow down, stop and pause at any point.

· Mobile satellite telephony
Mobile telephony allows the user to make telephone calls and to transmit and receive data from wherever he/she is located. Digital cellular mobile telephony such as GSM has become a worldwide standard for mobile communications, but its services lack coverage over areas that are sparsely populated or uninhabited (mountains, jungle, sea), because it is not economically viable or practical for the network operators to build antennas there. Satellite telephony seems to be able to provide a possible solution to the problem of providing voice and data communications services to these other locations.
Some of the Global mobile satellite communication operators:

· Inmarsat
· Globalstar
· LEO-based telephony
· GEO-based telephony
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Globalstar telephony coverage map 
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Globalstar LEO Satellite Telephone Service
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Thuraya GSM/Satellite Telephone Service
· Satellite based mobile telephony: 
The deployment of these LEO-based services has not been as successful as had been hoped by the providers. While initially it took a long time before the first service became available. Thuraya being cheaper in general and the service had a reputation of not being very reliable. The technology did not seem to be sufficiently mature and calls were frequently interrupted. The transmission speed was very low (maximally 9.8 Kbps which is comparable to GSM-based transmissions).


·  IP over satellite for ISPs:
Telecoms and connectivity providers have started using satellite communications to bypass the increasingly clogged terrestrial and submarine networks to complement their backbone connectivity or to supplement them where they are not yet available. This approach takes advantage of the fact that satellite is not a real point-to-point connection like cable, but a connection that allows the delivery to multiple points at the same time. This allows for simultaneous updating of multiple caching, proxy or mirroring servers.
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IP via satellite for ISPs
In much the same way, it is possible to push Internet content to and even over the edges of existing networks. When it is necessary to provide large amounts of content to places that are poorly connected to the Internet, it is now possible to push content to local PoPs (Point of Presence) edge servers. These can then in turn serve as ISPs to the local users or user communities.

· Corporate or institutional VSAT networks:
A particular application of data via satellite is VSAT (Very Small Aperture Terminal) networks. These networks, comparable to the corporate or institutional networks of large multinational companies or international institutions, today need high speed, reliable and cost-effective communications. In this case, satellite communications are an effective way to provide private or secure data networks. VSAT can provide a complete network capable of connecting all sites and connecting to the Internet, wherever the facilities are located or wherever facilities will be located in the foreseeable future, including the homes of staff, members, students etc.. The great advantage of VSAT is its flexibility. It permits any kind and size of network based around a central hub and remote locations. This makes them particularly useful for corporate networks or, for example, communication between educational, government .
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One-way Satellite Internet Connection

Recent developments have made it possible to send all requests and return data through the satellite, which is ideal for areas with a weak telephone infrastructure.
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Two-way Satellite Internet connection
· Mobile data communications

 Mobile services in contrast are aimed at users that need to receive or transmit while moving.Euteltracs and some Inmarsat applications are examples of mobile satellite data communication services. Euteltracs equips cars, trucks, ships etc, with a small antenna, an on-board terminal with keyboard and LCD.

· In weather
Weather satellites record weather patterns around the world. Almost all countries use the data coming from satellites like TIROS (Television Infrared Observational Satellite) ENVISAT to forecast weather, track storms and carry out scientific research.). There are two TIROS satellites circling Earth over the poles. They work with another set of satellites in geosynchronous orbit called Geostationary Operational Environmental Satellites (GOES), such as the Meteosat satellites. Using this group of satellites, meteorologists study weather and climate patterns around the world.

· In military

The military have developed the Global Positioning System (GPS), but now people are using these satellite services to determine their exact latitude, longitude and altitude wherever they are in the world. GPS satellites can be used for navigation almost everywhere on Earth: in an airplane, boat, or car, on foot, in a remote wilderness, or in a big city. GPS uses radio signals from at least three satellites in sight to calculate the position of the receiver.Military and government institutions make extensive use of satellites for a mixture of communication, remote sensing, imaging, positioning and other services, as well as for more secret applications such as spying or missile guidance. Extremely useful civilian technology spin-offs resulted from developments in this sector, although GPS originated as a military application.  
· Telemedicine and Satellite  Communications  
Telemedicine means enabling effective, improved transfer of medical information through the use of Information and Communications Technologies (ICT).   
Satellite communications, being accessible from virtually any site and quickly adaptable to specific communications needs, has great potential for the development of telemedicine.  Use of satellite based ICT for telemedicine is progressing from an exploratory phase towards a more operational profile, in which integration into existing healthcare systems and quick attainment of self-sustainability is essential. 
   During the two-day event, guidelines for defining future programmatic actions for the further development and promotion of telemedicine via satellite will also be identified.  

· Internet Access
Many Internet Service Providers use satellite services to support one or both channels of their service to connect their subscribers to the Internet backbone. This is particularly true of developing regions where the terrestrial telecommunications infrastructure is poor. The type of infrastructure is normally based on relatively large-size antennas and significant resources for hosting, providing gateways, proxy servers, security etc.
· Daily life benefits
We interact personally with space technology when we watch satellite TV, when we consult the weather forecast, when we pick up the phone to contact someone, be they on the other side of the world or just down the road, when we access the internet or hold a video-conference with work colleagues, when we check our in-car navigation system for routing information …Satellite image data products and services are essential tools in increasingly diversified business applications such as agriculture and fisheries, urban planning, geological exploration, risk management. Rapidly produced and interpreted satellite maps are vital for humanitarian aid response and disaster relief activities.

Satellite-based positioning and precise timing information is widely used in many industrial, public and consumer sectors, as diverse as transport, aviation, banking transactions and emergency services.
· Tsunami Early Warning System

· Tsunami detection and threat evaluation 

· Warning dissemination 

The benefits of our proposed system are:
· The system provides instant infrastructure 
· It is completely scaleable - from one terminal to thousands 
· It can provide additional services and benefits (such as Internet connectivity, education) 

The UNESCO proposed system for a Tsunami Early Warning System uses a network of small satellite terminals, each of which is fully independent, and which contains a small monitoring computer and local alarm system. The alarm consists of a siren and public address system. The public address system can receive voice messages via the satellite communication link in local languages which can enhace the information and re-enforce the warning message.
· Present status
From 1960s the man made satellites have taken long strides in communication, navigation , surveillance,  wheater prediction, explorations etc. the major applications of satellite communication are seen above.To day more than 100 contries are  taking advantage of satellite systems for numerous applications for the welfare of mankind.The concept of  global village has emerged because thousands of satellites are revolving round the earth.Today there are satellites in space segment which are dedicated meteorological satellites like TIROS, WMO, ATS, GMS, ETC.

Conclusion

       Today satellites became human friends. With out satellites we can’t imagine the life. these satellites send more valuable future information regarding weather, natural disastrous like tsunami and changes on earth etc. These are playing a vital role in communication. For a common man working of the satellite looks like an amazing one, by this we can understand how the satellites are working. 
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