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Abstract: 
Reliable self-localization is a core capability necessary for 
increased robot autonomy. This is a challenge in 
environments without reliable access to external aiding 
systems like GPS/GNSS and in environments with harsh 
conditions such as challenging terrain, dense vegetation, 
and poor lighting conditions. This seminar will review 
research conducted in the Navigation Lab at West Virginia 
University to address some of these challenges. First, it will 
review our recent work leveraging camera-based semantic 
labeling to weight points within LiDAR scans to aide in 
odometry in vegetated environments. Next, a series of 
papers in which estimation methods that employ simple 
zero-velocity updates and machine learning to improve the 
performance of wheel-inertial odometry based localization 
for the application of planetary exploration rovers will be 
reviewed. Finally, an overview of robotics projects and a 
NASA space robotics competition that have been led by the 
WVU Navigation Lab and leverage multi-robot robot 
coordination and cooperative localization approaches will 
be discussed. 
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