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A semi-autonomous control framework for 
active hazard avoidance 

Recent traffic safety reports from the National Highway Traffic and Safety 
Administration show that in 2008 alone, over 37,000 people were killed and 
another 2.3 million injured in motor vehicle accidents in the United States. The 
longstanding presence of passive safety systems in motor vehicles, combined 
with the ever-increasing influence of active systems, has contributed to a 
decline in these numbers from previous years. Still, the need for improved 
hazard avoidance technologies remains significant. 

In this seminar, Sterling will present a novel hazard avoidance framework that 
shares control with a human driver while semi-autonomously maintaining 
stability, preserving controllability, and avoiding hazards. This framework 
leverages the predictive and constraint-handling capabilities of Model 
Predictive Control to continually plan a stability-optimal trajectory through a 
traversable region of the environment, assess the threat this path poses to the 
vehicle, and regulate driver and controller inputs to maintain that threat below 
a given threshold.  The control framework will be described, simulation results 
discussed, and the presentation will conclude with experimental results 
obtained on a semi-autonomously-controlled Jaguar S-Type. 
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Sterling Anderson is a Doctoral 
Candidate and National Defense 
Science and Engineering Graduate 
(NDSEG) Fellow at the 
Massachusetts Institute of 
Technology.  Since joining the Robotic 
Mobility Group in 2007, he has been 
developing new methods for trajectory 
planning, threat assessment, and 
semi-autonomous control of 
passenger vehicles.  The framework 
presented in this talk is one outgrowth 
of this research.   

Sterling received his B.S. from 
Brigham Young University in 2007 
and his M.S. from MIT in 2009.  At 
BYU, he worked with professors Brian 
Jensen, Larry Howell, and Robert 
Todd in the Compliant Mechanisms 
Research Laboratory, where he 
developed macro- and micro-scale 
solutions to acceleration-sensing and 
vibration-damping problems.  Since 
coming to MIT, he has worked as an 
organizer and team director with 
MIT’s VentureShips program and has 
served on the executive board of 
MIT’s Science and Engineering 
Business Club (SEBC). 


