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ABSTRACT:  Accurate and reliable 
awareness of world interactions is a key requirement 
for effective commercial deployment of autonomous 
and connected vehicles. Awareness arises from 
onboard sensors and ubiquitous communication 
between vehicles and infrastructure. Vehicle 

coordination and safety necessitate reliable “where-in-lane” knowledge of vehicle position. This 
presentation will address sensor fusion for high-bandwidth vehicle state estimation with a focus on 
high accuracy and reliability. Advances is sensing and computation have dramatically altered the 
focus of related research. The large number of measurements provides both opportunities (e.g., high 
accuracy) and challenges (e.g., large numbers of outliers). Standard state estimation approaches 
that decide irrevocably at each time which measurements are valid (e.g. EKF) are not sufficiently 
reliable at removing the effects of spurious measurements. When that decision is wrong, either 
measurement information is lost or the state and covariance estimates become corrupted, rendering 
all subsequent decisions suspect. Either situation can result divergence of the state estimate. 
Alternative new approaches extract the Bayesian optimal trajectory using a temporal window of 
sensor data while minimizing risk subject to accuracy constraints. Such approaches are able to 
evaluate and reconsider outlier assumptions for all measurements within the temporal window. 
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