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Abstract

In order to improve the riding comfort of automobiles, the control strategies of the four-degree-of-free-
dom suspension system of half cars are compared and studied in this paper. The dynamic model and
state space equation of the half-car suspension were established, the active suspension model of the
1/2 vehicle was constructed in MATLAB/Simulink, the PID control strategy and fuzzy control strategy
were proposed, and the effects of different control strategies in the active and passive suspensions
for the acceleration of the car body, the dynamic load of the wheels and the dynamic deflection of the
suspension were compared and studied. The results show that active suspension can effectively
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improve the vehicle ride, the optimization rate of fuzzy control for body vibration acceleration can
achieve 23.73%, the optimization rate of PID control for body vibration acceleration can reach 14.9%,
and fuzzy control can achieve better control effects.
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Figure 1. Model of a four-degree-of-freedom half-car active suspension
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Figure 2. Schematic diagram of PID control
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Figure 3. Half-car suspension system with PID controller added
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Figure 4. Schematic diagram of fuzzy control
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Figure 5. Control rule curve diagram
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Figure 6. A half-car suspension system with fuzzy controller added
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Table 2. Car model parameters
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Figure 7. Comparison curve diagrams of active and passive suspension simulation results
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Table 3. Comparison of root-mean-square values of PID control and passive suspension performance and optimization rate
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JE B HEEHEE (m) 0.02413 0.02355 2.4
k0] 1250 1250 0.016
JERBNEN) 1303 1289 1.07

Table 4. Comparison of root-mean-square values of fuzzy control and passive suspension performance and optimization rate
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