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The implementation of a velocity feedback controller based on fixed-point arithmetic
— The improvement of the control accuracy —
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Abstract:In the embedded mechatronic systems, the mechanisms are easy to vibrate, since these mechanisms are designed

to be light and compact. In such control systems, a velocity feedback controller is often used to damp out these mechanical
oscillations. On the other hand, in the embedded mechatronic control systems, fixed-point microprocessors with short
word length are used for energy, space, and cost saving. This paper considers finite word length (FWL) effects when im-

plementing a discrete-time velocity feedback controller in fixed-point arithmetic. In order to improve the control accuracy,
a filter is inserted so that the noise in the velocity signal is filtered out. Though three filters are examined, simulation results
show that all these filters are not effective. Since the magnitude of the velocity signal is almost equal to the quantization
step in fixed-point arithmetic, the velocity signal is disturbed due to arithmetic error in fixed-point arithmetic. Thus, in
order to increase the signal-to-noise ratio, the quantization step is made small. As a result, the arithmetic error is drastically

reduced and the control accuracy is greatly improved. According above, scaling is a significant factor to realize a velocity

feedback controller based on fixed-point arithmetic.
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Fig. 1 Velocity feedback controller
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