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Fault Analysis of Launching Mechanism of an Air Defense Missile
Based on BP Neural Network
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Abstract: In the field of weapon equipment maintenance and technical support, there are many problems, such as complex failure
modes and complicated analysis and location, which affect the efficiency of equipment maintenance to a certain extent. In order to
solve the above problems, a fault analysis method based on artificial neural network is designed on the typical platform of a portable
air defense missile launching mechanism of the Army. The application of neural network in the field of equipment technical support is
studied. This method is based on BP neural network and uses historical maintenance data to determine the forward and backward
propagation matrix of the network. In the later stage. some measures are taken to optimize the classification accuracy. The whole
method is implemented in Python environment. Experiments show that this method has high speed, high efficiency and accuracy over
96 % when locating the fault of launching mechanism. Therefore, this method has high classification accuracy for fault mode analysis

under the influence of various fault phenomena, and can satisfy the rapid analysis and location of fault mode in equipment mainte-

nance, and has strong versatility.
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def __init__ (self, inputnodes, hiddennodes, outputnodes, le-
arningrate) :
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self. inodes = inputnodes
self. hnodes = hiddennodes
self. onodes = outputnodes
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self. Ir = learningrate
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self. wih = numpy. random. normal(0. 0, pow(self. hnodes,
0.5), (self. hnodes, self. inodes))
self. who = numpy. random. normal(0. 0, pow(self. onodes.,
—0.5), (self. onodes, self. hnodes))
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self. activation_function = lambda x: scipy. special. expit(x)
2.2 FESHETER
TEAR SR EE R b, R G TE th 0 R B AR
SR AL R I A B A 5 7 v ) U2 A 47 I 157 T A 38T R
TEAR T H A, A R 4 00 i Ak AR AIL R T KA 8 TR
W, QR BABOE KB B — 2 B D A R R Dy 2k
. LHAE 22, #RA X . 75 BE R B %
P SR T 2L R ok B0 BE B R ok RO I L R
JEFSZHY S B (Sigmoid Function) :
1

S D
AP g, hE R AGE S TG
Wi 1,
X, =W, e L= | |o e (2)
Wi 11y

A oA AR R W, Sy i A JZ R 8] 2 22 8] B A ARG
Hh a2 B4 O

O = sigmoid (X)) = 1

1—e ™!

(3)
RS

Xo =W, -0=W, L

e sigmoid (X)) = ———— (4
1—e ™

A I AFERE W, W, 203 R A JZ 2 a2 DL Ko
] J2 2 i 1L R AT SR B, X Oy v ) 2 A R R L X, D
J2 i L )
2.3 RERBEHEURNENER

15 25 19 5 1) A5 4 3k R AT AP A e SR 1k U

error, = W, « error, (5)

HE R P P L I R, EACE E R R R TR
JERRES:, R EACE R, BATEPR DR, 24
A RE A I T R AR NME A & 2 Ry B/ ME . S 3B A

s R R NME. REAWIRY . FBOCE AR
s, S TRERD IR, R B R Y R 25 AL
TEMZE P, X T4 kAR, TERERECN
e, = (1, — o))" (6)

PRI — 1R 2 A, T SRR

D % ek B m LD R T Y T 5 R R R
RER

2) RZERBOPI L, Aol BN R T s AR B R
HIAE 1L 5

3) i 22 MR T f/NE L BB BN, R R XU RS AR
Wb

AR, TEIZAERI R A de/ d w,

WARR—T R, hHZE-FEN 7, @iz

BTN by BIEREN o HBREHE R o0 WX FAEE S
—kEEH, FIEAIE R
IE 9 L
W, =5 W, E”(l,, 0,) (D)
HF e AEEL WA
JE o o . (’)()/\, _
JW,k_ 2(t, — o) W,

aJ . .
—2(t, —o0,) mszgmozd ( EJWM . oj) (8)

I, HPRLZ 5 ) e R 22 eR BORE R N

,)JV[I;: =— (1, —o0,) * sigmoid ( Z W, o )
e i i

(1*sz'gmoid(2JW]4k c0;)) 0 €%D)
B N2 5 )2 R 22 R EURER N

QJV[E__, =—(¢;) « sigmoid ( EJWM *0)

(l*sig‘moid(E]W]_k c0;))0 0 (10)

IR 28 PR AN R T BR N
JE
Wiw =Waui —a - 9 W,_/ an

K, o Fzg g R MR T RERE T, ERIET S
TUCER R MRS - 2Pk,
bR 2T A R AU A E

R

output_errors = targets — final_outputs

hidden_errors = numpy. dot(self. who. T, output_errors)
BHALE

self. who += sell. Ir * numpy. dot((Coutput_errors * final_
outputs * (1.0 — final_outputs)), numpy. transposeChidden_out-
puts))

self. wih += self. Ir * numpy. dot((hidden_errors * hidden_
outputs * (1.0 — hidden_outputs)), numpy. transpose(inputs))
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