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Societal Impact

• Reduce accident rate, congestion, 
and emissions

• Current, experimental approaches to
prove safety rely on billions of miles
driven and require experiments to
restart whenever significant changes
in sensors or algorithms occur

• In contrast, our approach leverages
analytical methods used in aviation
safety

Key Challenges

• Evaluate and guarantee localization integrity, a measure of 
trust in sensor information, valid even in the presence of 
undetected faults

• Used in aviation for decades (proven safety record)

• Quantifiable, sensor- and platform-independent

Scientific Impact

• Establish high-integrity sensor measurement error and fault 
models for non-GPS sensors

• Develop analytical methods to quantify the safety risk of 
feature extraction and data association algorithms required 
in lidar, radar, and camera-based localization

• Design multi-sensor pose estimators and integrity monitors 
to evaluate the impact of undetected sensor faults on 
safety risk

• Derive, analyze, and experimentally implement integrity 
risk prediction in dynamic environments

Broader Impact – Education and 
Outreach

• Localization safety analytical tools 
have been used by the School of 
Architecture 

• Outreach at Chicago’s Museum of 
Science and Industry

We can evaluate the impact of undetected 
sensor faults on robot localization safety
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