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A Study for Design of Fuzzy Controller with the Automatic
Adjustment of Scale Factors
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ABSTRACT

The case that cannot show the satisfactory control results with a modeling error and a shortage of related
knowledge about a plant is if a fuzzy controller designed based on the plant model or the experience applies to
an actual plant. We must adjust the scale factor which is a controller again in order to improve control
performance in case of this and needs a lot of time and costs because this regulation process is carried out with
a trial and error way. We proposes the fuzzy controller that an automatic control adjust scale factors according to
fuzzy logic and normalizer in this paper. We confirmed that an automatic adjusted fuzzy controller displayed good
performance than the fuzzy controller that scale factors was fixed through simulation. We implemented the
controller using the DSP processor and applied in a hydraulic servo system. And then we observed an experimental results.
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Fig. 1. The structure of fuzzy controller.
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Fig. 2. The membership function of e(k) and Jde(k).
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Fig. 3. The membership function of Ju(k).
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Table 1. The control rule of fuzzy controller.
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Table 2. The comparison of performance for a change
of scale factor.
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Fig. 6. The structure of fuzzy controller with the
automatic adjustment of scaling factors.
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Table 3. Word set and linguistic variable.
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Table 4. The fuzzy control rule of scale
factor.
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Fig. 8 The membership function of SF(%).
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Fig. 9. The response of second order plant when the
reference is 200rpm.
(a) The fuzzy controller at SF=0.175,
(b) The proposed fuzzy controller.
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Table 5. The comparison of response, when the
reference is 200rpm.
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Fig. 10. The response of second order plant when the
reference is variable speed.
(a) The fuzzy controller at SF=0.175.
(b) The proposed fuzzy controller.
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