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SATELLITE COMMUNICATION

ABSTRACT

 The transfer of information from source to destination i.e transmitter to receiver is called the communication. Basically communication is possible in two ways they are wire communication and the other one is wireless communication.

                                             The satellite communication is a best example for the wire less communication.

                             In this paper we are first giving a brief satellite history and next why we are using satellite for communication and the orbital model. How the satellites stay in orbits and orbit types. After we are concentrating how an artificial satellite is launched. And what components required for satellite designers. And after we are giving few applications and key research challenges.          

Introduction:

In 1945 Arthur C Clarke suggested that artificial satellites could be employed for communications. In 1957 the Soviet Union successfully launched Sputnik. Since then thousands of satellites have been built and are now used for numerous applications including surveillance, mobile communications, navigation, broadcasting, point to point communications, disaster monitoring, space science, exploration of other planets and earth observation. 

Brief Satellite History:

· The world's first manmade artificial satellite (into low earth orbit) was the launch of Sputnik 1, by the USSR (Soviet Union), on October 4, 1957. 

· In 1954, the U.S. Navy transmitted voice messages (on microwave carriers) to the moon then detected their reflection back on earth. 

· The first broadcast from space to earth was on December 19, 1958, by U.S. president Eisenhower - it was a Christmas greeting - using the SCORE technology. 

· A very important and practical development, in the history of satellite communications, was the NASA launch of Tiros I, the world's first weather satellite, launched in April, 1960. It Proved communications via satellite is important for business but using satellites for earth monitoring is important for life - and this is the dual pattern in satellite applications that has been maintained to date.  The earth monitoring satellites assist us to understand our world, its impact on us and our impact on it.

Why Satellites for Communications
By the end of World War II, the world had had a taste of "global communications." Edward R. Murrow's radio broadcasts from London had electrified American listeners. We had, of course, been able to do transatlantic telephones calls and telegraph via underwater cables for almost 50 years. At exactly this time, however, a new phenomenon was born. The first television programs were being broadcast, but the greater amount of information required to transmit television pictures required that they operate at much higher frequencies than radio stations. For example, the very first commercial radio station (KDKA in Pittsburgh) operated (and still does) at 1020 on the dial. This number stood for 1020 Kilohertz - the frequency at which the station transmitted. Frequency is simply the number of times that an electrical signal "wiggles" in 1 second. Frequency is measured in Hertz. One Hertz means that the signal wiggles 1 time/second. A frequency of 1020 kilohertz means that the electrical signal from that station wiggles 1,020,000 times in one second. 

Satellite Transmitter and receiver:

An "uplink" transmitter on earth, using a "dish" antenna pointed toward the satellite, sends a signal to one of the satellite's "transponders." The transponder amplifies that signal and shifts it to another frequency (so as not to interfere with the incoming signal) to be transmitted back to earth. A "downlink" antenna and receiver on earth then captures that signal and sends it on its way.
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The satellites are used for communication, spying, search and rescue, scientific research, meteorology, navigation, and space exploration. 

Basic components of a satellite could include solar panels to generate electricity, antennae to send signals and sensors to measure temperature, wavelength, latitude and longitude, or locate distress signals. 

Why do Satellites Stay in Orbit?
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Discover how a satellite stays in orbit. 

Cut a piece of nylon to put around the rubber ball.

Tie one end of a 3-foot length of string around the nylon.

Hold the other end of the string and begin to whirl the ball over your head. 

The ball is held in its "orbit" around your head by the string, which is similar to the force of gravity that pulls satellites toward the Earth.

The forward motion of the ball is its momentum. If the "gravity" of the string were not acting on the ball, the ball would continue in one direction. The swinging of the ball gives it its forward motion. When these two forces are equal, the ball remains in orbit, without falling into or flying away from the Earth (you). A satellite's forward motion is controlled by rockets. When the rockets are not fired, inertia keeps the satellite going in one direction.

Orbit Model:
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Satellite orbits lie in planes that bisect the orbited body. If the Earth were not rotating, each orbiting satellite would pass over the same point on the Earth with each orbit, crossing the equator repeatedly at the same longitude.Because the Earth is constantly rotating, each orbital pass of the satellite (as indicated by the model described in this activity) appears to be to the west of the previous one. In reality, the Earth is rotating eastward as the orbital plane remains fixed.

Orbit Types:


Launching an Artificial 

Satellite:
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In the first frame of the cartoon, we see it firing fairly weakly. The cannonball describes a parabolic arc as we expect and lands perhaps a few hundred yards away. In the second frame, we bring up a little larger cannon, load a little more powder and shoot a little farther. The ball lands perhaps a few hundred miles away. We can see just a little of the earth's curvature, but it doesn't really affect anything. In the third frame, we use our super-shooter and the cannonball is shot hard enough that it travels several thousand miles. Clearly the curvature of the earth has had an effect. The ball travels much farther than it would have had the earth been flat. Finally, our mega-super-big cannon fires the cannonball at the unbelievable velocity of 5 miles/second or nearly 17,000 miles/hour. (Remember - the fastest race cars can make 250 miles/hour. The fastest jet planes can do a 2 or 3 thousand miles/hour.) The result of this prodigious shot is that the ball misses the earth as it falls. Nevertheless, the earth's gravitational pull causes it to continuously change direction and continuously fall. The result is a "cannonball" which is orbiting the earth. In the absence of gravity, however, the original throw (even the shortest, slow one) would have continued in a straight line, leaving the earth far behind.

For many years, such a velocity was unthinkable and the artificial satellite remained a dream. Eventually, however, the technology (rocket engines, guidance systems, etc.) caught up with the concept, largely as a result of weapons research started by the Germans during the Second World War Finally, in 1957, the first artificial satellite, called Sputnik, was launched by the Soviets. Consisting of little more than a spherical case with a radio transmitter, it caused quite a stir. Americans were fascinated listening to the "beep. beep, beep" of Sputnik appear and then fade out as it came overhead every 90 minutes. It was also quite frightening to think of the Soviets circling overhead inasmuch as they were our mortal enemies. 

Applications:

Television could not exist in its contemporary form without satellites. 

The Telstar satellite, orbiting communications satellites have been routinely used to deliver television news and programming between companies and to broadcasters and cable operators. 

Used to broadcast programming directly to viewers, to distribute advertising, and to provide live news coverage. 

Cellular telphone systems have risen as challenges to all other types of telephony. It is possible to place a cellular system in a developing country at a very reasonable price. Long-distance calls require some other technology, but this can be either satellites or fiber-optic cable. 
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	Australian CRCSS research satellite Fedsat being released from Japanese H-IIA rocket in December 2002


Key Research Challenges:

Some specific areas of research in satellite communication systems are: 

· dealing with transponder non-linearities, especially when high spectral efficiencies are required 

· mitigating the effects of interference to/from adjacent satellites or terrestrial systems 

· moving to IP-based satellite networks, including better integration with terrestrial networks 

· optimizing the performance of mobile satellite systems, given the poor channel conditions 

· devising optimum access and modulation/coding methods for satellite links 

· Designing efficient signal processing architectures, both for space and ground segments. 

Conclusion:

Now a days the communication is essential any where. And we are using satellite communication directly or indirectly in many applications if we develop the satellites. And if we are introducing new technology in satellites then there will be a lot of improvement in the communication. Then there will be a possibility of communication in the remote and rural areas. And also the communication is available at cheaper rate. Like the BSNL “one India”

































































































































































































www.Technicalsymposium.com


