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Simulation and comparison of the performance of two
PID and adaptive controllers for the active suspension
system of vehicle 10 degrees of freedom

Abstract: Suspension system is undoubtedly one of the most important and basic
subsystems of a vehicle. In this research, in order to fully analyze the vibrations of the car
body and chassis movements that enter the occupants, a complete car model with 10 degrees
of freedom has been used. After simulating the car suspension system and designing an active
suspension system to eliminate disturbances, a comparison between the two types of PID
controllers and an adaptation for the mentioned suspension systems will be made and the
differences in vibration control will be studied. Due to the constant gains of the PID controller
and also the uncertainty in the vehicle suspension, the PID controller is not able to control
and decrease the vibrations on the car body, so in this work of the adaptive controller with
non-fixed interest to control and reduce vibrations applied by road surface roughness to the
car body. The innovation of this research is the design of two types of PID and adaptive
controllers to reduce the vibrations of the car in three feedback of displacement, speed and
acceleration for the model of 10 degrees of freedom (complete) of the vehicle.
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Parameter Value  Unit
1 Mwll - erl - MwlZ = 60 kg
MWTZ
2 Meap » Mg 1000 ,1200 kg
3 lel = Kwrl = lez = 37000 N/m
Kwrz
4 Cwll = erl = Cwlz = 700 N'S/m
er2
5 Ksll = Ksrl = Kslz = 55000 N/m
Ksrz
6 Csll = Csrl = Cslz = 4000 N'S/m
Cer
7 Kssll = Kssrl = Ksslz = 67000 N/m
Kssrz
8 Cssll = Cssrl = CSSlZ = 6000 N'S/m
Cssrz
9 a=b,c=d 1.1,1 m
10 =b,,c,=d, 15,1 m
11 L= L, 3200,800 kg.m?
12 S 4000,950 kg.m?
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