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Abstract: The existing vehicle adaptive cruise control mostly focuses on a single trajectory tracking target, and
the key to determin the practical application benefit of the control technology is the energy—saving performance of the
system. In order to ensure the tracking error’s convergence and fuel economy at the same time, this paper studies a
design method forof vehicle energy—saving adaptive cruise controller. Firstly, a state feedback control law with time—
varying feedback gains is designed with trajectory tracking as the goal. Secondly, taking the feedback gain as the
optimization variable and the accumulation of the fuel consumption per unit displacement of the own vehicle at each
sampling time in the entire prediction time domain as the cost function, an energy—saving control algorithm is

designed based on the economic model predictive control method, and the selection range of the feedback gain to
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ensure that the tracking error converges at an exponential speed is proposed. Finally, the effectiveness of the

controller design is verified by numerical simulations, and the effectiveness of the method proposed in this paper in

reducing fuel consumption is quantitatively demonstrated.

Key words: adaptive cruise control; fuel economy; intelligent and connected vehicle ; economic model predic-

tive control
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Tab.2 Adaptive cruise control fuel consumption under

different algorithms and operating conditions

o BRI FE /g
SFGC TMPC EMPC
I E 5% 5 82.16 82.59 79.28
W T 210.66 214.18 205.72
T T 344.46 347.87 34131

R3I AEEEMEEEZENTRATHNERE
Tab.3 Position error under sinusoidal fluctuation

conditions of acceleration of different algorithms

Bk RRIRE Y iA
SFGC 1277 1 0.466 6
TMPC 0.1777 0.076 7
EMPC 7.106 8 2.5805
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