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Abstract:
Leveling and height adjustment is considered as the duty of active air suspension

system during road vibration is exciting the vehicle. A three-axle heavy truck is
under study that is exposed to asymmetric vibration. By designing and optimizing
leveling and height controller, the dynamical performance of the truck will
improve progressively. The innovation is used in this study was equipping the
suspension system with interconnection pipes to connect air springs. Because of
this connection between air springs, it reduces compressor energy consumption
due to not using the air inside the tank. This system conserves reservoir air and
the high air pressure is provided from another air spring. The interconnection
system does not work properly in some specific circumstances so a compressor
IS required to engage the system to cause the best performance meanwhile the
energy reduction is considered as a target. Using game theory can set some rules
to compromise between energy usage and dynamical performance. These rules
could decide how the solenoid valves switch on/off or how the air springs get
connected to have both sides the compressor energy consumption and truck
dynamical behavior. These rules are optimized to achieve better dynamical
performance and energy usage in comparoison with unoptimized case. The results
declare £17 improvements in using novel recommended configuration and Y £%
Improvements in using optimized game rules, However, there is a improvement
trend in dynamical performances.

Keywords:
Air suspension system, Interconnected air suspension system, Height control,

Leveling control, Game theory, Genetic algorithm
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