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A Knowledge Base Construction for Control Application
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Abstract- A learning control method is proposed in this paper, using a knowledge base
which contains control rules, data, and patterns of the past experience of a plant. The
knowledge for plant control is retrieved from measurement data during operation and con-
tinually modified after control performance evaluation. A control method is proposed using
fuzzy model of the plant and a recursive statistic decision method of fuzzy subset for control
rule generation. Also, the resulting knowledge-based control algorithm has been applied to
a process and its performance improvement and proper generation of appropriate control
rules have been verified.
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Fig. 3.1 Definition of the shape state
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Table 6.1 Rules and statistics after first run

NUMBER E%xCx1U RELIABILITY
RULES 1 0%0 %1 9.171E-01
2 —1%0*0  1.912E-01
LINEAR
FACTOR g 2.000
STATISTICS | |[ERROR| | |[CHANGE] DU
mean 7.589E-01 | 4.249E-02 4.461E-02
td. dev. 6.163E-01 2.348E-02 1.426E-01
Eero 4.000E-02 8.892-03 1.509E-03
‘l!l'n i -8 UTRA v
v ;
A [ |
| ] ,
‘ s , 131, 1
[ ] 10 0 ; L] Il. 00 00

28 6.2 A Z1FEH HE Af]lHa ¥
Fig. 6.2 Control input and plant output for step
reference(first run)
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Fig. 6.3 Results for step reference after second
run
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scale factor sk=Yref(new)/Yref(old) (6.2)
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Table 6.2 Rules after second run

NUM ExCxU RELIABILITY
BER
RULES 1 O*0% 1 9.171E-01
2 —1%0% 0 1.611E-01
3 3x0% 3 4.593E-01
4 3%1%x 3 3.470E-01
5 3x2% 3 2.340E-01
6 3%3% 3 6.010E-01
7 2%3% 3 3.379E-01
8 2%2% 2 6.057E-01
9 1%2% 2 8.507E-01
10 1*1% 2 2.230E-01
11 1%1%—1 7.390E-01
12, 0%1% 2 7.495E-01
13 —1%0%—1 1.349E-01
14 —1%0%—1 1.296E-01
COMTROL $1D4

oy 64 Ay 29 AY Az

Fig. 6.4 Results of second experiment
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