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Abstract

A GPS measurement solution, in general, is obtained as a least squares solution since the
measurement includes errors such as clock errors, ionospheric and tropospheric delays, multipath effect
etc. Because of the nonlinearity of the measurement equation, we utilize the nonlinear Newton
algorithm to obtain a least squares solution, or mostly, use its linearized algorithm which is more
convenient and effective. In this study we developed a fixed point algorithm and proved its availability
to replace the nonlinear Newton algorithm and the linearized algorithm. A nonlinear Newton algorithm
and a linearized algorithm have the advantage of fast convergence, while their initial values have to
be near the unknown solution. On the contrary, the fixed point algorithm provides more reliable but_
slower convergence even if the initial values are quite far from the solution. Therefore, two types of
algorithms may be combined to achieve better performance.
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Fig. 1. S/A transition: position error of linearized least
squares solution.
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