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ABSTRACT

As part of a senior-level capstone design course, our team designed, developed, and built
a planetary rover for the University Rover Challenge (URC), capable of autonomous and
manual remote operation. This paper presents and discusses the role of telemetry systems in
facilitating communication between sensors onboard the rover and the base-station computer.
The rover featured several critical subsystems, including a wirelessly-controlled differential
drive system, localization, navigation, and perception solutions, a science module, and a
6-DOF robotic arm. These subsystems shared information with the base-station computer
over a long-range antenna using ROS 1 and ROS 2. Overall, we focused on implementing
robust and reliable communication approaches to ensure low-latency operation, given the
URC’s long-range, bandwidth-limited connection requirements.

INTRODUCTION

The University Rover Challenge (URC) invites international universities to tackle substantial
engineering challenges each year in the form of a space-exploration inspired competition [1].
This year’s competition required teams to construct a planetary rover capable of completing
four missions (Science, Delivery, Equipment Servicing, and Autonomous Navigation) that
mimicked situations similar to those rovers may face on the surface of Mars.

In the Science Mission, the rover was tasked with evaluating multiple sites for signs of
microbial life, performing onboard analysis, and caching a soil sample. The Delivery Mission
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