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ABSTRACT

This paper presents a proactive longitudinal motion planning algorithm for improving the safety of an
automated bus. Since the field of view (FOV) of the autonomous vehicle was limited depending on onboard
sensors’ performance and surrounding environments, it was necessary to implement vehicle—to—vehicle
(V2V) communication for overcoming the limitation. After a virtual V2V—equipped target was constructed
considering information obtained from V2V communication, the reference motion of the ego vehicle was
determined by considering the state of both the V2V—equipped target and the sensor—detected target. Model
predictive control (MPC) was implemented to calculate the optimal motion considering the reference motion
and the chance constraint, which was deduced from manual driving data. The improvement in driving safety
was confirmed through vehicle tests along actual urban roads.
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Fig. 1 Test vehicle and detection range of on—board sensors
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Fig. 2 Preliminary test results of target vehicle’s state
estimation using V2V communication and perception
module
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Fig. 3 Distribution of clearance and speed errors acquired
in preliminary vehicle tests

Table 1 Parameters of proposed chance—constrained MPC
for longitudinal motion planning

Parameter Data
T [sec] 1.0
N [-] 20
Q [-] diag (40.0, 20.0, 0)
R (-] 40.0
Gymin [m/s”] -5.0
[/ L0
K. (-] [-0.93 —1.31 -2.18]"

e [-] 0.1
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Fig. 6 Safety and risk indices of the proposed algorithm in
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