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Abstract By analyzing the characteristicsof CNC fault diagnosis and in the viev of FANUC 7
CNC systan, this paper establishes and compares two kinds of fault diagnosis ANN —the
bidirectional assciative memory (BAM ) and back-propagation (BP), which are suitable for
CNC systam fault diagnosis The results show that both methods have pecial virtue Through
a complement of each other to form an integrated model, the fault diagnosis system will be
more efficient Furthemore, the goplication of Fuzzy N eural N etwork in CN C fault diagnosis is
discussed Applying Fuzzy N eural N etwork to recognizeM A CS 500 CNC system fault as an ex-
anple, the validity and feasibility of thismethod areproved At the same time, the franevork
of CNC diagnosis expert systen (CNC-DES) developed here and several relatively key tech-
nigues are introduced, such as the object-oriented know ledge representation, the diagnosis rea-
ning mechanisn and the case-based reaoning A dditionally, thispgper describes the situation
of applying this system to CNC systen fault diagnosis
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1 (CNC) (ANN)
11 CNC
CNC , ( CNC
BP BAM ANN ; ,
CNC ; CNC
12 BP
BP , FANU C-70M
, BP 20-11-10, Q9os*¥ 1 2
1
x[0] x[19] v[O] vy[a] vy[2] vy[3] vy[4] vyI[5] vy[6] vy[7] vy[8] v[9]
1 10010100000100000000 |Q 940 G 034 G 000 @ 576 Q 000 Q 008 Q 009 Q 000 Q 007 Q 003
2 00000111000100000000 (G 001 Q 000 O 000 Q 478 Q 000 Q OO0 Q OO0 G 000 @ 000 Q 998
3 10010000000010000000 (G 949 Q 001 Q 000 Q 000 Q 009 Q 009 Q 000 Q 000 Q 001 Q 000
4 10011000000000000000 (G 988 Q 002 Q 000 Q 002 Q 000 Q 001 Q 000 Q 000 Q 002 Q 819
2
y[0] y[1] y[2] y[3] y[4] y[5] y[6] y[7] y[8] y[9]
1 1 0 0 1 0 0 0 0 0 0
2 0 0 0 1 0 0 0 0 0 1
3 1 0 0 0 0 0 0 0 0 0
4 y[0]> y[9]> y[1]
13 BAM
BAM ) (241 FANU C-7QM
3 4
3 BAM
A[0] A[1] A[2] A[3] A[4] B[0] B[1] B[2] B[3] B[4]
Ao 1 1 1 0 0 Bo 1 0 0 0 0
A1 1 1 1 1 0 B1 0 1 0 0 0
A2 0 0 1 1 0 B2 0 0 1 0 0
A3 1 1 0 0 0 B3 0 0 0 1 0
Aa 1 0 1 0 1 Ba 0 0 0 0 1
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4 BAM
A[O] | AT1] | A[2] | A[3] | A[4] | A[5] [ BI[O] | B[1] [ B[2] | B[3] | B[4]
1 1 1 0 0 1 1 0 0 0 0
1 1 1 0 1 0 1 0 0 0 1
1 0 1 0 1 1 0 0 0 0 1
0 0 1 1 1 0 0 0 1 0 0
2 ANN
21 ANN
CNC ;
, [2,3’]
22 ANN
M A CS500 ;
BP ANN 5-6-5, Q9 5
6
5
(
1 01100 y[1]> y[3]> y[0]
2 100002 y[0]> y[1]> y[4]> y[2]> y[3]
3 1000405 y[0]> y[4]> y[2]> y[1]> y[3]
4 100008 y[0]> y[2]> y[4]> y[1]> y[3]
o>
6
1 01100 Q 1518 Q4195 Q 0013 Q 3740 Q 0014
2 100002 Q9871 Q6473 Q 5018 Q 4125 Q 5481
3 1000405 0 9685 Q 4342 Q 6036 Q 2893 Q 6256
4 100008 08915 Q1910 Q 7129 Q 1668 Q 7084
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