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Research on adaptive cruise control based on active front steering
and direct yaw-moment control
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(College of Mechanical and Vehicle Engineering, Chongqing University, Chongqing 400044, P. R. China)

Abstract: For four-wheel independent drive electric vehicles (4WIDEVs), an adaptive cruise control system
integrating active front steering (AFS) and direct yaw-moment control (DYC) is developed. The system employs a
dual-layer control architecture: the upper-level controller employs model predictive control (MPC) to track the
vehicle’s desired longitudinal force and additional yaw moment, while the lower-level controller utilizes the
redundancy of AFS and DYC to optimize the front wheel steering angles and torque distribution across all four

wheels. This integrated approach enhances both vehicle stability and energy efficiency. Simulation results indicate
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that, compared to conventional average torque distribution strategies, the proposed control strategy achieves up to
13.23% energy savings while maintaining stability. The study offers insights into enhancing the overall
performance of 4WIDEVs.

Keywords: adaptive cruise control; active front steering; direct yaw-moment control; four-wheel independent drive

electric vehicle; model predictive control
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Fig. 1 Vehicle following maneuver in the longitudinal direction
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Fig.2 Flow chart of AFS and DYC coordinated control optimal economic torque distribution solution



54 TR K F F IR % 49 %

4 EBMAFSEDYCHEBENKMEN ZREHERIE

SR SCH R S AR 8 AFS 5 DYC 1Y ACC RGE MY 454 T fE , 3 T MATLAB/Simulink 5 CarSim 4 i#
T TG E .
41 4AWIDEVEEZRBRBHENELSH

TEZE R0 B0 03 5 KA TR DGR FE v, o 1 A 80V A 4 T i (0 1 8 75 5000 T 3 s B ) 2 00 A0 ke i 1 Y
B A2 AR 1 o CarSim B & — Bl 72 W T 4240 80 g 2 s Bl A7 AR, D Y e A AR Y o A
OB ARG B ML R BHIF LA 19 78 43 S0 UE FA AT o BRI, 4 CarSim F4F P i) B 92 42 AL A by ) B AR Y
k=R NI RE MER O AR . XA EE SN ER 1R

®1 AWIDEVHEERETESH
Table 1 Specifications of the simulated 4WIDEV model
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Fig.3 Efficiency map and external characteristics of the in-wheel motor
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Fig. 5 Simulation results of vehicle longitudinal following performance under different control schemes
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Fig. 6 Simulation results of vehicle lateral stability performance under different control schemes
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Fig. 7 Total power consumption of the electric drive system using different control schemes under different

operating conditions
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Table 3 Comparison of the average total power of the electric drive system under different working conditions

—H- Ly

P He

with different control schemes kW
LUK B R G T R A
Pl O &
TSt T S2 T S3
T E— 13.5257 15.154 5 16.984 9
& 11.956 9 13.289 4 14.773 7
i 11.8290 13.199 1 14.737 7
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Table 4 Comparison of the energy-saving proportions of the electric drive system under different

working conditions with various control schemes %
AT HE el
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