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VI. CONCLUSIONS AND OUTLOOK

An overview of different DC motor control 
approaches is given in this work. A conventional PID 
controller is employed first. The respective parameters are 
obtained using the Zieger-Nichols method and fine tuning. 
A cascade controller is developed next. Finally, the state-
space controller with positioning and velocity loop is 
employed. A Matlab model of the used actuator is 
established in order to simulate different control 
approaches. Controllers are then implemented in the 
LabVIEW environment and experiments are conducted. 

By comparing experimental results (Table V), it is 
concluded that positioning control via the state-space 
controller has the fastest response and the lowest settling 
times. Cascade control can be efficiently used, although 
the tuning of its parameters can often be cumbersome and 
computationally more intensive due to the presence of two 
PI blocks and the needed velocity calculation. This all 
limits the execution time which directly affects system’s 
dynamic response. Improvements of cascade control could 
be achieved by using real-time hardware (e.g. the NI 
FPGA  module) or if direct measurement of velocity would 
be possible. PID control results in negligible steady-state 
errors and acceptable rise and settling times. 
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