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Abstract 

High precision orbit determination Is a key requirement In preslce relative and 
absolute positioning by the Global Positioning System (OPS) The Gauss-Jackson 8^ 
Order Process using the predictor corrector scheme is used in the study to 
perform the orbit integration. The mathematical expressions, accuracy and 
efficiency of the method are discussed Results show that the Gauss-Jackson 
numerical procedure proved to be a precise and efficient method for the GPS orbit 
determination. 

1.0       Introduction 

Numerical integration was Introduced into dynamical astronomy by Cowell 
after the discovery of the eighth satellite of Jupiter The method has been applied 
extensively by others in investigation of the motion of satellites, such as the Halley's 
comet. Formulae for numerical integration have been developed since the seventeenth 
and eighteenth centuries by many mathematicians, such as Newton and Gregory. 

Roy (1978) demonstrated that the numerical method of solving the equations of 
motion Is simple and fast compared to the analytical method. This view Is shared by 
many others, for example, Merson (1973) and Herrick (1972). The analytical 
solutions of the satellite equations of motion are based on complex theories of 
classical mechanics, truncated Infinite series and deal with large amounts of algebra 
Thus the direct analytical solution of the satellite perturbed motion Is not possible. 
For GPS satellites the best analytical theories produce orbits with an accuracy of 20 to 
30 metres. King et al (1985) 

In the numerical approach of solving the equations of motion, the perturbed 
accelerations can be modelled as accurately as they are known. Hence, there is no 
appoxlnation made in the solution. The availibility of high speed computer and 
numerical Integration software enables large number of equations to be solved with a 
high order of accuracy. The round-off or truncation errors that effect the accuracy of 
the orbits are relatively small when large and fast computers are used and the 
computation carried out with double precision. Hence the numerical solution will 
normally provide an orbit of very high precision 

The Gauss-Jackson numerical formulae had been used successfully for the 
computation of near-earth orbiting satellites, such as the GEOS-3 and LAGEOS 
satellites. Theoretially the Gauss-Jackson formulae are suitable for computing GPS 
satellite since Its orbit is more circular than those of the GEOS-3 and LAGEOS. 




























