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iv) Integrated nonlinear GPS/INS error model
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Abstract

Nowadays, there has been a mgor upsurge of interest in the integrated GPS/INS
usage as a cost-effective way of providing the accurate and the reliable navigation for
military and civil applications (aircrafts/ships/vehicles). Therefore, in this research, it
proposes well-designed non-linear navigation architecture of integrated GPS/INS
navigation for use in autonomous mobile and/or remote piloted vehicles. The novel
system evaluates system performance with a decentralized architecture for the fusion
of information from different asynchronous sources. Moreover, in order to contribute
an effective use of GPS information, it is essential to model the correlated noise and
to incorporate additional sensing to de-correlate and eliminate its effect.

The GPS/INS filter mechanism, in this research, will be developed with an error
model including a linear and a non-linear component. The latter consists of a
guadratic function of system states and may be approximated by a Gausaaian-noise
term thereby allowing the usage of Kalman filter's design technique; implementation
which issues for the system operation under varying measurement sets (such as. state
operation and variable satellite constellations) will also be discussed. This designed
integrator dealing with navigation system has to provide continuous and dense
outputs at the equidistant-time steps, and then it is also supplemented by a Hermite
interpolation scheme of the compatible order and accuracy, as to cope with the natural



step-size of relevant integration methods and the non-equidistant measurement times.
Conclusively, the corresponded network simulations and experimental results

will be presented to demonstrate this novel non-linear navigation architecture of

integrated GPS/INS in usage of the autonomous mobile and/or remote pilot vehicles.

Keywords: GPS/INS navigation, Autonomous mobile vehicles, Non-linear
controller, Hermite interpolation
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