THE GLOBAL POSITIONING SYSTEM

ABSTRACT
Have you ever been driving in your car, or strolling down the street and wished that you could know exactly where your location is? Well ,the modern day position systems have devloped techniques to satisfy such requirment though the new Gobal Positioning System.

Widely Know as G.P.S this system has earned a large military and commercial value GPS devices are installed in vehicles manufactured by leading automobile manufactures of America & Europe .So next time you take a ride alongside the country, don't forget to install a GPS device, and then you'll never be lost again.

What is GPS?
GPS is a satellite Navigation System which is funded and controlled by the U.S. Dept. of Defense .GPS provide specially coded satellite signal that can be proceed in a GPS receiver placed on the earth surface, enabling the receiver to compute position ,velocity and time .The signal can specify CO-ordinates on map projection of a user.The Global positioning System can compute position in these dimensions and the time offset in the receiver clock.

How GPS works?

The working of the GPS can be delegated into three segments namely

1 Space segment

2 Control segment

3 User segment 

Satellite placed in a space transmit signal to control station located around the world from the required data signal are transmitted to the ever thought the satellite in the form of Radio signal 

Space segment

The nominal GPS operation constellation consist of 24 satellite ,also Known as Space Vehicles (SV) ,such that they orbit the earth in 12 hrs .Hence the satellite orbit repeat almost the same ground track over any point approx. each 24 hrs .The constellation divides the area of transmission of signal into six orbit planes equally placed (60 about ) and inclined at about 55 w.r.t equatorial plane .This constellation provides the user between five &eight SVs visible from any point on earth.

Control Segment

The GPS Master Control Facility in Colorado, is a Monitor station that measures signals from the SV, the master Control uploads the orbital data send by satellite ,this orbital data is computed by orbit models designated for each S.V This orbital data to GPS receivers thought Radio Signals.

User Segment

The GPS receivers convert SV signal position velocity and time estimates.Four satellite signal are required to compute  the four dimensions X,Y,Z (position ) and time.

How do GPS receivers’ catch to convert SV signals?

1: The GPS satellite signal comprises of microwave carrier signal that are transmitted by the SVs.

A microwaves signal (LI) of frequency =(1575.42 MHz) carries navigation message and positioning code signals.

The LI carrier phase signal is modulated by a C/A (Coarse Acquisition) code. The C/A code is a repeating 1MHz PRN (Pseudo Random Nose) code.

This noise like modulated the LI carrier signal"spreading " the spectrum of the signal over a 1MHz bandwidth.

This C/A code repeat itself every one millisecond .The C/A code that modulates  LI frequencies are the basis of the civil positioning systems.

There is a different C/A code for every S.V. Satellite are identified by their PRN number.

2.What message does GPS transmit? 

The GPS navigation message consist of the time -tagged data bit making the time of transmission of each sub-frame .A data frame consist of 1500 bits divided into -300 bites .A data frame is transmitted very 30-sec These divided five -300 bits frame are futher transmitted in a 6 -sec span each .The first subframe consist of information of SV clock corrections. The second and third subframes transmit the precise orbital data parameters. An entire set of 25 frames (125 sub frames) make up a complete Navigation message that is sent over a 12.5-minute period. Data bit sub frames also contain faulty Kits allowing data checking and limited error correction.

3 CODE PHASE TRACKING

A GPS receiver produce replicas of the C\A code transmitted by SVs Each PRN code that is generated by the receiver is a noise likes but has a predetermined unique series of bits .The receiver produce the C/A code sequence for a specified SV with some form of the C\A code generator .Modem receiver usually store a complete  set of pre -computed C/A code chips in a memory.

The C/A code generator produces a different 1023 chip PRN -code  sequence for each phase tap setting .These schemes of code chip are retained from the memory.

The C/A code generator repeat this code every millisecond .The receiver slides a replica of the code in time until there is correlation with the SV code.

When the receiver generates the same code as the SV and code begin to line up,some signal power is detached.

When the SV to the receiver codes lines up completely ,the spread spectrum carrier signal is de-spread and full signal power is detected.

A GPS receiver user detected signal power in the correlated signal to align the C/A code in the receiver with the code in the SV signal .

A phase locked loop that either a positive or negative half cycle is then used to demodulated the 50 Hz navigation system message from the GPS carrier signal. This loop is then used to measure  and track the carrier frequency, by keeping a measure of chase in the carrier frequency phase by a numerically controlled oscillator.

Eventually when the data containing GPS carrier signal are demodulated 

information regarding position & time is recorded.

GPS ERROR SOURCES 

Even through the GPS devices are very effective there is certain factor that may cause errors and thus result is less accuracy of information.

Error occurring during GPS signal transfer is divided into two categories:

1: Noise error - Noise error is combined effect of PRN code noise (around 1 meter ) & noise within the receiver device (1 meter).

2: Bias errors - a) Turposhperic delay (1 meter) The tuoposphone experiences change in temperature  pressure and humidity associated with weather changes causing a delay in the transmission of GPS signals

b) Multipath errors -Multipath errors are caused due to the reflection of signals from surface near the receiver, which the satellite is mistaken with the receiver signals.

CONCLUSION

The GPS is a landmark achievement in the history of satellite communication. What makes GPS make popular is that it is used for civil purposes as well. However the system used for civil uses are not completely flashes but modifications are being made to reduce  the effect of the errors caused during transmisson.So one can hope to see error free GPS device somewhere in the near future.
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