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Abstract: A servo controlled pneumatic actuator system is employed as a kind of tracking control
system. Layout of our system consists of two main parts, pneumatic and hydraulic systems. Currently,
our main goal is to control the piston acceleration precisely that is generated by impact power in the
chamber. In future, our final goal is to develop a simulator for vehicle crash tests through this research.
The piston acceleration can be controlled by a hydraulically actuated friction brake system. The servo
actuator system is initially transformed into a linear system description and then a tracking controller is
developed. Our system using PID controller based on FPGA allows execution time around 0.3 seconds
to match our assumption for system requirement. The test results have demonstrated pressure, velocity
and acceleration responses of the cylinder with the nonlinear feed-back control. The target tracking
results are shown to be consistent and in good agreement with the test data. A crash test is an
important step to validate the novel car design. However, high cost in experimental testing limits the
number of crash tests, resulting in inadequate data collection. Therefore, the simulator of vehicle crashes
using an acceleration tracking control algorithm will become an indispensible tool for shortening not

only automobile development time and lowering costs, but also safety evaluation testing.
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Fig. 1 Diagram of a servo actuator
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