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Scale Factor Tuning of the Fuzzy Controller
Using Continuous Fuzzy Input Variables

Young-Cheol Lim, Jong-Gun Park, Seog-Oh Wi, Hyun-Cheol Jung
Department of Electrical Engineering, Chonnam National University

ABSTRACT : This paper describes a design of real
time fuzzy controller using Minimum fuzzy control Rule
Selection Method(MRSM). The control algorithm of
dynamic systems needs less computation time and
memory. To reduce the computation time of fuzzy logic
controller, minimum number of rules are to be selected
for the fuzzy input variable. The universe of discourse
is divided by the number of linguistic labels to allocate
the assigned membership function to the fuzzy input
variables. In this case, since fuzzy input variables are
continuous, scale factor SU is tuned independently.
According to increment of SU control surface is
irpproved to adapt the change of system parameter. At

this, crisp control surface is increased, With the
increament of crisp control surface, fuzzy control surface
is reduced. When error state deviates from desirable
error state, crisp control surface is more useful than
fuzzy control surface for obtaining fast rising time.

Keywords: Successive-Approximation Method, F.L.C,
Fuzzy~Inference, Scale Factor
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Fig. 1. Membership.
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Table 1 Selected Fuzzy Rules
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Fig. 2. Compact fuzzy inference using MRSM.
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Fig. 3. The comparison of control surface by the
change of scale factor. a) SU=1.(h) SU=8,
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Fig. 4. Proposed fuzzy controller.
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Fig. 5. Step response of fuzzy controller
at SU=1 and if(fabs(U)<0.1) U=0.
(a) r = 10ms. (b) r = 20ms.
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Fig. 6. Step response of fuzzy controller
at SU=7 and if(fabs(U)<0.1) U=0.
(a) r = 10ms. (b) r = 20ms.
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Table 2 Optimal Range of SU

r Optimal range of SU
10ms 2~7
20ms 3~9
30ms 4~12
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