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Abstract

Robust multi-objective active suspension design for vehicle with uncertain
parameters
Ghazal Etesami

Suspension system has a very important role in ride and handling performs of vehicle. In
this research, three PID controllers have been used in forward suspension, rear suspension and
seat to improve the operation of vehicle suspension system. A multi-objective uniform
diversity genetic algorithm (MUGA) is used to optimize PID gains. Five objective
functions;vertical seat acceleration, vertical velocity of forward tire,vertical velocity of rear
tire, relative displacement between sprung mass and forward tire and relative displacement
between sprung mass and rear tire have been considered simultaneously and several non-
dominated points have been obtained in the results of this work. A trade-off point has been
selected between non-dominated optimum points by mapping of points in five-objective
optimization. At the end the Mont Carlo method is used for investigating the robust
performance of designed vehichle suspension system. 5000 random samples from uncertain
variables are selected by Mont Carlo method and and their CDF diagrams are presented in
this research. The comparison of CDF diagrams admits the greatness of the results of this
work.

Keywords: Vehicle vibration model; Pareto; Genetic algorithm; Multi-objective optimization; Robust design
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1.Comfort

2.Road holding capability
3.Passive suspension

4.Active suspension
5.Semi-active suspension
6.Linear optimal control

7.Fuzzy logic and neural network
8.Adaptive control
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2.Quasi-Monte Carlo Method
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1.Pitch
2.Roll
3.Bounce
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1.Sprung mass
2.Unsprung mass



