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Abstract

The Global Positioning System (GPS) has provided the ability to determine a body’s position, velocity, and attitude anywhere on the surface of the globe, which has led to many advances in land, marine, and air navigation systems.  With the absence of Selective Availability (SA), a GPS receiver can provide three-dimensional velocity measurements with accuracies of 3 cm/s (1(, horizontal) and attitude measurements with an accuracy of 0.4 degrees.  Furthermore, GPS can be augmented with inertial sensors in order to decrease GPS errors and provide measurements between GPS outputs as well as during loss of GPS signals.  This talk will cover the origins of GPS, the various measurements possible using GPS, as well as the measurement limitations and new applications of GPS.  

One such application of GPS is autonomous control of unmanned ground vehicles (UGVs).  Both military and commercial applications of UGVs will be discussed with examples from the DARPA Grand Challenge and John Deere’s Autosteer tractors.  This talk will also discuss using GPS measurements in conjunction with low cost inertial sensors.  While these low cost inertial sensors can be noisy and biased, integration of these sensors with GPS velocity measurements can provide high update, non-biased estimates of vehicle states for the control systems.  Additionally, the inertial sensors provide data during short GPS outages.
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