UWB Two-Cluster AOA Tracking Prototype System Design

Abstract

This presentation discusses a design effort for a prototype ultra-wideband (UWB) tracking system
that is currently under development at NASA Johnson Space Center (JSC). The system is being studied
for use in tracking of lunar/Mars rovers during early exploration missions when satellite navigation
systems are not available. The UWB technology is exploited to implement the tracking system due to its
properties such as fine time resolution, low power spectral density and multipath immunity. A two-
cluster prototype design usng commercialy available UWB radios is employed to implement the Angle
of Arrival (AOA) tracking methodology in this design effort. In order to increase the tracking range, low
noise amplifiers (LNA) and high gain horns are used at the receiving sides. Field tests were conducted
jointly with the Science and Crew Operation Utility Testbed (SCOUT) vehicle near the Meteor Crater in
Arizona to test the tracking capability for a moving target in an operational environment. These tests
demonstrate that the UWB tracking system can co-exist with other on-board radio frequency (RF)
communication systems (such as Global Positioning System (GPS), video, voice and telemetry systems),
and that a tracking resolution less than 1% of the range can be achieved.
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