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Stochastic Model Predictive Control for Stop Maneuver
of Autonomous Vehicles under Perception Uncertainty
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ABSTRACT

This paper presents a stochastic model predictive control (SMPC) for stop maneuver of autonomous vehicles
considering perception uncertainty of stopped vehicle. The vehicle longitudinal motion should achieve both
driving comfortability and safety. The comfortable stop maneuver can be performed by mimicking acceleration
profile of human driving pattern. In order to implement human—like stop motion, we propose a reference safe
inter—distance and velocity model for the longitudinal control system. The SMPC is used to track the reference
model which contains the position uncertainty of preceding vehicle as a chance constraint. We conduct
simulation studies of deceleration scenarios against stopped vehicle in urban environment. The test results
show that proposed SMPC can execute comfortable stop maneuver and guarantee safety simultaneously.
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Table 1 Design specification of simulation

Parameters Value Unit
oot -1 m/ s’

I 3 m

N, 20 [-]

At (MPC time step) 0.1 sec
AT (Simulation time step) 0.05 sec
Ay min -5 m/s’
Ay max 0 m/s*
Jemin -4 mis®
S +4 m/s?

2.0 60 m

Perception range 40, 50, 60 m
v,(0) 40 km | h

) 0.2* m’

3 0.01 -]
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