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Development of a Real-Time Controlled Laboratory Plant With a Hardware-in-the-Loop

simulation and Virtual Reality for Reinforcement of Control Engineering Education
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Abstract

This paper describes the concept of “hardware-in-the-loop”
simulation and virtual reality for reinforcement of control
engineering education. The concept of “hardware-in-the-loop”
method used to simulate a real plant, while the virtual reality

displays the plant in 3D. This environment requires software

tools by MATLAB/SIMULINK and 3D CAD programs. The
hardware tools include a data acquisition card and PC for
generate the input-output signals from the plant. This host-target
real-time environment is implemented and demonstrated by

electrical plant and mechanical plant. The values of any
parameters in the model can be observed in real-time. This
environment allows for extensive experimentation, development of
linear plants, and performance comparison with hardware-in-the-
loop as shown in the experiments. This environment can be

applied for enhancing control engineering education effectively.
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