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Technology Extraction from Process Data Reflecting Expert Operator Skills using Evolutionary Computing
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Fig.1 Process Time Series Data
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Fig.2 Learning Classifier System

Table 1 LCS Parameters
Parameter Value
The number of process data items 9
Sampling time 1min
Collection time 300min
The division number of a condition value 4

The rate of change of a condition value | up, stability, down

The division number of a result value 4
The number of classifiers 200
Selection method Tournament
Crossover probability 0.7
Mutation probability 0.005

The number of Tabu lists 10
The distance between solutions

Hamming distance
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Classifier 200
Generation 100
Crossover rate 0.5
Mutation rate 0.007

Fig.3 MDL Test Function
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Fig.4 Reciprocal Correlation Analysis

Table 2 Maximum Correlation Coefficient
F4 F2 F3 T2 F1
F4 100 041 032 032 -028
F2 04 100 057 -063 -046
F3 -032 -057 100 -080 -0B3
T2 032 -063 -080 100 066
F1 028 -046 -0bB3 066 1.00

Table 3 Maximum Correlation Shift Time

F4 F2 F3 T2 F1
F4 o -10 -14 22 -26
F2 10 0 -5 53 =7
F3 14 5 0 -5 60
T2 22 B3 5 0 -Bb
F1 26 7 80 55 0
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Fig.5 Process Response Model
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Table 4 MDL of C4.5 Decision Tree and MDL-LCS

MDL Error
C45 4104 12.0%
C4.5rule/pruning| 177.0 14.3%
MDL-LCS 121.3 6.7%
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Fig.6 Tabu Learning Classifier System

(1)MDL=109: 0.5<F2<=0.75
—T2<=0.25

(2)MDL=169: 0.5<F2<=0.75 & Aspect=1
—T2<=0.25

(3)MDL=180: Aspect=1 & MOUT2=1
—T2<=0.25

(4)MDL=187: Aspect=1 & MOUT1=1 & MOUT2=1
—T2<=0.25

(5)MDL=210: 0.25<F3<=0.5, Aspect=1 & MOUT1=1& MOUT2=1

—T2<=0.25

MDL
20

-

TABU list

MOUT1 = 1(Close) m} i ey
and Aspect = 1(Sticky) after 15min | = V\""U' rx 545%
and MOUT2 = 1(Close) - )G

Then T2 <= 25% after 20min =

Iteration

Fig.7 The Experiment of Tabu Learning Classifier System
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