
UWB Tracking Algorithms – AOA and TDOA

Abstract

Ultra-Wideband (UWB) tracking prototype systems  are currently under development at NASA 
Johnson Space Center for various applications on space exploration. For long range applications, a two-
cluster Angle of Arrival (AOA) tracking method is employed for implementation of the tracking system; 
for close-in applications, a Time Difference of Arrival (TDOA) positioning methodology is exploited. 
Both AOA and TDOA are chosen to utilize the achievable fine time resolution of UWB signals.

This talk presents a brief introduction to AOA and TDOA methodologies. The theoretical analysis of 
these two algorthms reveal the affecting parameters’ impact on the tracking resolution. For the AOA 
algorithm, simulations show that a tracking resolution less than 0.5% of the range can be achieved with 
the current achievable time resolution of UWB signals. For the TDOA algorithm used in close-in 
applications, simulations show that the (sub-inch) high traking resolution is achieved with a chosen 
tracking baseline configuration. The analytical and simulated results provide insightful guidance for the 
UWB tracking system design.
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