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Application of a novel mmune network learning

algor ithm to fault diagnosis
L I Hong-fang"?, ZHANG Qing-hud , X IE Kemingd
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neering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: mmune algorithm s have problem s diagnosing faults in rotatingmachines This isdue o the volume of u-
nique data points they must process, and the difficulty in elminating redundant data Hence, a novel mmune net-
work learmning algorithm was fomulated, inwhich antibody suppression was introduced in the process of generating
initial antibodies, and a suppression threshold for antibodieswith regpect o neighboring antibodies was defined

Redundant antibodieswere elminated, while alloving the diversity of antibodies o be enhanced In addition, a
nav leamning rate was defined, increasing the gpeed antibodies search in the direction of antigens Finally, the al-
gorithm was tested in fault diagnosis for rotatingmachines Experimental reaults indicated that this algorithm can ef-

fectively classify and recognize five typical kinds of faults
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Ne = Zround(N - k/D_,J N). (4)

134

135
M
2 0
C Bk S,k:"M;i'Mik",
c’ S, « <0,
Cc' = Ck +Bk(Ah - Ck)r
M
2 1 !
Bk Nk (010- )10 = f !k = 11 iNC' (5)
[
14
2 1
Bk Nk (010 )10 = f vk = 11 YNC'
(]
0 o
(5) o
fi j e
’ 15 NNL
fi Ne)
S0 (S
JCEANA AL
iR WA
AR 7 W = = fli
% {E {ﬁ%ﬁ{?\{ }@ % ég 1% % B ?EZ
R {5 ol A A B e s
s ,ﬁ]]] o R (14 2 Ji1 7] i
1] N Ef_ A=
1 NNL

Fig 1 The frane of N NL algorittm

Vi, k

I 45 R

(6)



- 452. 3
16 120 0.18
aiNet 2(a) (d), " 0.16
0 100 0.14
1 *
12
80 =
=K = 0.10
= s
120 0.07 % 60 & 008
F . £ 0.06
100 0.06 40 0.04
E 80 ﬁ 005 *********** 002
= 2 20 T
= 60 e 0.04 0 5 10 15 0 5 10 15
3 g AR A AR
= 40 B 0.03 (d) gen=20F NINLE I 1719 2% KA
54 1 B gen AR AR AT 100
20 0.02
W
0720 40 60 %o 20 40 60 2 NN
R ERIREL Fig 2 The perfomance analysisof the N NL algorithm
(a) gen=50fTaiNetST L M1 &% HUH
IR b gon K AR Ak 17 B0
140 0.16 ’
120 ! 0.14
100 ‘ 0.12 ’
‘ =
- = 0.10 :
”,§ 80 =
:‘é # 0.08
;60 Loy !
=y £ 0.06
= 40 g U 1 NINL  aiNet
: 0.04 Tablel The canparng resultsof NINL with aiNet
Y] R 0.02
e N alNet N NL
5 10 15 20 5 10 15 20
B EAIRE 50 20 S0 20
(b) gen=50F NINLE i i [ 45 A% 50 20 16 14
L5 e Bl gen A2 (L
14 14 20 21

140 0.25
120 0.20
L Loo}” X
% 2 o015
;‘a 80 g4
F = 010
60 g
40 0.05
2 R TV 0% 10 15
ARIREL AR EL
(¢) gen=20FTaiNetETiL: (1] I 2% U

YR Btigen S Ak AF L

2(a) 2(b) 2(c) 2(d)

1500 r/min, , 1024
1 50 1

50



> , . 453.
1 5
2 5
Table2 Thenon-dimensional parameters of five faults
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