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UWB Tracking System Design with TDOA Algorithm 

Abstract 

This presentation discusses an ultra-wideband (UWB) tracking system design effort 

using a tracking algorithm TDOA (Time Difference of Arrival). UWB technology is 

exploited to implement the tracking system due to its properties, such as high data rate, 

fine time resolution, and low power spectral density. A system design using 

commercially available UWB products is proposed. A two-stage weighted least square 

method is chosen to solve the TDOA non-linear equations. Matlab simulations in both 

two-dimensional space and three-dimensional space show that the tracking algorithm can 

achieve fine tracking resolution with low noise TDOA data. The error analysis reveals 

various ways to improve the tracking resolution. Lab experiments demonstrate the UWB- 

TDOA tracking capability with fine resolution. This research effort is motivated by a 

prototype development project Mini-AERCam (Autonomous Extra-vehicular Robotic 

Camera), a fi-ee-flying video camera system under development at NASA Johnson Space 

Center for aid in surveillance around the International Space Station (ISS). 
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Figure 1. TDOA Tracking Algorithm 
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Figure 2. Mini-AERCam 


















































































