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Fig 1 Three-layer wavelet netvork structure
with trandfer function
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Q 4ms, 22 51 ,
1 )
2
(20 ms) :
1 ( )
Tabh 1 Fault classification numbering( the target output of netvork)
Ye o 0o o 0o 0 0 00 0 0 1 1 1 1 1 1 1 1 1 1 1 1
Yo 0 1 1 1 1 1 1 1 1 1 0 0O 0O O O O O O O O O O
10 0 0 0 0 0O 1 1 1. 0 0 0 O O O 1 1 1 1 1 1
Y, o 0o 0011 1 00 00001 1 1 00 0 1 1 1
0o 01120 0 1 0 1 1 0 1 1 0 0 1 0 1 1 0 0 1
" 0 1 0 1 0 1 0 1 0 1 1 Q0 1 0 1 0 1 0 1 0 1 Q
2
Tah 2 Standard input sample
Xl X2 x3 X4 xS XS XZO XZl x22
Xy 01464 01660 01660 0 1660 0 1660 0 0835 00942 0 00942
X, 01452 01647 01647 01647 01647 0 1011 01141 0 00728
Xsg 01464 01660 0 1660 0. 1660 0 1660 0 0835 00942 0 00942
3
Tah 3 Reault of nework training
/s
22 SSE=10"3 3465 57
22 SSE=10"3 6 909 161
BP 22 SSE=10"3 4317 83
4
Tabh 4 Reault of network recognition
L =00 =0 5)
+5% +10% +5% 10%
1000 1 000 100% 981 98 1% 1000 100% 991 99 1%
1000 1 000 100% 976 97. 6% 1000 100% 984 98 4%
BP 1000 934 93 4% 488 48 8% 962 96 2% 618 6L 8%
22 105 21 ,
51 [2 5] BP
, 6 , , ( , BP
N =51, S=6 ) SSE =10°°
, 4 3
K =25, M =18
Wi(x) =(1-%)- e*”? ; : :
s 0 (x) =1/(1+€") , ,
, rands 000 )
0 BP : ¥ Iv; - $f1<a 1,
er=1 04, MC, =0,MC, , 4
= Q 95, Ir = 4 3 4 ,
0. 5, dn =0. 7, m = , BP
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Fault pattern recognition of power electronic circuits based on wavelet neural network

L IWei, TAN Yang-hong, PENG Yong-jin
(College of Electric & Infomation Engineering, Hunan University, Changsha 410082, China)

Abstract: A fault pattern recognition method of power electronic circuits based on wo wavelet neural netvorks ispresented  Two dif-
ferent three-layer wavelet neural netvorks are constructed for fault patterm recognition of power electronic circuits, and the mathematical
model and leamning arittmetic are given Taking threephase rectifier circuit as an example, the relationship betveen the output of
wavelet neural netvork and fault component is constructed, the fault recognition of circuits achieved, and the recognition reaults by tvo
netvorks compared with that by general BP netvork The validity and veracity of wo methods are verified by simulation

Key words wavelet neural netvork;  fault pattern recognition;  power electronic circuit



