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Tab.1 Decision table of fault diagnosis

U k c, cs c3 N cs Ce cq d
X 1 1 1 1 0 0 1 0 d,
X 2 1 1 1 0 0 0 0 d,
X3 1 0 1 1 0 0 0 0 d,
X4 3 1 1 0 1 1 1 1 d,
xs 1 1 1 0 0 1 0 0 d,
X6 1 1 1 0 0 0 0 0 d,
X7 1 0 1 0 0 0 0 0 d,
Xg 1 0 0 1 1 1 1 0 d,
Xo 1 0 0 1 0 1 0 0 d,
X0 1 0 0 1 1 1 0 0 d,
b 1 0 0 1 0 1 1 1 d,
X1 1 0 0 1 0 0 0 0 d,
X3 1 1 1 1 0 0 1 0 d,
14 2 1 1 1 0 0 0 0 d,
X5 1 0 1 1 0 0 0 0 d,
X6 1 0 0 0 1 1 1 0 ds
xX17 1 0 0 0 1 0 0 0 ds
X8 1 0 0 1 1 1 1 0 d;
X1 1 0 0 1 0 1 0 0 ds
X0 1 0 0 1 1 1 0 0 ds
X1 1 0 0 1 0 1 1 1 ds
Xn 3 1 1 0 1 1 1 1 d;
Xn 1 1 1 0 0 1 0 0 ds
oy 1 0 0 0 0 0 0 0 d,
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Tab.2 Rule table of fault diagnosis
U k c L S R R PR & d
X 1 1 1 1 0 0 1 0 d,
X 2 1 1 1 0 0 0 0 d,
X 1 0 1 1 0 0 0 0 d,
X4 3 1 1 0 1 1 1 1 d,
Xs 1 1 1 0 0 1 0 0 d,
X6 1 1 1 0 0 0 0 0 d,
X7 1 0 1 0 0 0 0 0 d,
X 1 0 0 1 1 1 1 0 d,
Xo 1 0 0 1 0 1 0 0 dy
X1 1 0 0 1 1 1 0 0 d,
X 1 0 0 1 0 1 1 1 d,
X1 1 0 0 1 0 0 0 0 d,
X6 1 0 0 0 1 1 1 0 ds
X1y 1 0 0 0 1 0 0 0 dy
X4 1 0 0 0 0 0 0 0 dy
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Tab.3 Exception table of fault diagnosis

U k ¢ ¢, cs3 c4 cs Co ¢y d
X3 1 1 1 1 0 0 1 0 d,
Xy 2 1 1 1 0 0 0 0 d,
Xis 1 0 1 1 0 0 0 0 d,
Xig 1 0 0 1 1 1 1 0 ds
X9 1 0 0 1 0 1 0 0 ds
X0 1 0 0 1 1 1 0 0 ds
X1 1 0 0 1 0 1 1 1 ds
X 3 1 1 0 1 1 1 1 ds
X3 1 1 1 0 0 1 0 0 ds
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Tab.4 Maximally generalized decision sets
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Tab.5 Exception sets

e (UPLES

e, ci=1,c=1,c35=1,c4=0,c5=0,c4=1,c,=0—>d=d,
e, ci=1,c,=1,c5=1,c,=0,c5=0,c6=0,c,=0—>d=d,
es ¢=0,c,=1,c3=1,c4=0,¢5=0,c6=0,c,=0—>d=d,

e, ¢=0,6,=0,c5=1,c4=1,c5=1,c6=1,¢,=0—>d=d;

es ¢1=0,c,=0,c3=1,c4=1,c5=1,c6=0,c7=0—>d=d;
e; ¢,=0,c,=0,c3=1,c4=0,c5=1,c6=1,c:=1—>d=d;

es ci=1,c,=1,c3=0,c4=1,c5=1,c6=1,c7=1—>d=ds

1
2
1
1
es ¢,=0,c,=0,c35=1,c4=0,c5=1,c6=0,c,=0—>d=d; 1
1
1
3
1

es ci=1,c,=1,c3=0,c4=0,c5=1,c4=0,c,=0—>d=d;
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Tab.6 Comparison of diagnostic
results between two models
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Fig.1 Improved rule-plus-exception
model for fault diagnosis
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Rule - plus - exception model of knowledge extraction for

fault diagnosis of turbine - generator unit
HUANG Wen - tao'*, WANG Wei - jie?, ZHAO Xue - zeng’, MENG Qing - xin'
(1. School of Mechatronics Engineering, Harbin
Engineering University, Harbin 150001, China;?2. School of Mechatronics
Engineering ,Harbin Institute of Technology,Harbin 150001 ,China)

Abstract: An improved rule - plus - exception model of cognitive psychology and machine learning is

proposed based on the analysis of fault diagnosis samples regularity and rough set reduction

technique , which is

suitable for extracting the decision rules from

the fault data containing

inconsistent information. It is described in detail with its essential structure,and the example of

turbine - generator unit fault diagnosis proves its feasibility and availability in which a short list of

exceptions are considered,and the sample set is divided into two groups. Comparing the proposed

model with the others,its superiority is proved not only on confidence,but also on the generalization

ability and succinctness.
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