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Learning Predictive Control of Vehicular Automated Cruise Systems
Based on Gaussian Process Regression

HE Defeng., PENG Binbin, GU Yujia, YU Shiming
(College of Information Engineering, Zhejiang University of Technology,
Hangzhou 310023, China)

Abstract: Aimed at the preceding vehicular acceleration prediction problem in automated cruise systems, a
learning predictive control strategy is proposed based on Gaussian process regression to meet people’s
requirements for safety, comfort, and economy of vehicles. First, the method of Gaussian process
regression is used to build the learning modeling of preceding vehicular acceleration. Then, the learning
model is combined with the inter-vehicle kinematics models to define the predictive model of the vehicular
automated cruise system. After that, the learning predictive controller is estabilished for the vehicular
automated cruise system through optimizing the safety, driving comfort, and economy indexes online.
Finally, under accelerating-decelerating classical driving scenarios, the effectiveness of the method
proposed is compared with that of the traditional predictive cruise control on the CarSim/Simulink co-
simulation platform. The results show that the method proposed is more effective and superior to
traditional control strategies.
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Fig. 1 Tracking scenario of vehicles considered
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Fig. 2 Acceleration of host vehicle
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