%47 % 5 W NOFF OHE Vol. 47 ,No. 5
2021 410 H JOURNAL OF ROCKET PROPULSION Oct. 2021

BP i 28 9 45 FH T i 4 1 i 1k R 0 A B A

KB E FHERME XLLE 5,% BEBETF
(PR XKF IFESBEZIAESLR, LB K& 030051)

W EHERRARRZKAARIABOCRA, HTETEREEX R R KTL 4
Mo UERZEmBKHE = Ak M 3 &, 4 32 T B3 oA An FAC 22, B IR B 48 AR ke
B AR AR M SR AU Lk B A B R B YR B SO AL (T S R B A IR By i, R
TR A — R T8 7 X K8 T, 2403 )5 M 4048 H Tl % BP 4 2 B 4%, sk IR A I 4
R BP 4 2 W 457 DUA R K A 22 0 B4 a8 3 ik R R HAT A SR E AR, I SRR R
& F a1 B R R BK, BT LR SR B AN K

KB - T AROK AT B S8 BP M2 W 2 H AR

& 43S . V434, TP277 XEkFRIRAG A NXEHS:1672-9374(2021)05-0085-07

BP neural network applied in fault detection of rocket

pressurized delivery system
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(School of Information and Communication, North University of China, Taiyuan 030051, China)

Abstract; The pressurized delivery system is the core system of rocket to generate thrust, and its
working reliability is directly related to the safety of launch vehicle. Taking the third stage of a certain
type of launch vehicle as the fault detection object,the telemetry data is sampled and preprocessed to re-
duce the data scale and improve the fault detection efficiency. By simulating common faults and occasional
faults to expand the fault data scale,the fault data and normal data are balanced,and the rocket working
conditions are distinguished by adding normalized time series. The processed telemetry data is used to
train BP neural network. The fault detection results show that BP neural network can effectively detect the
fault of pressurized delivery system by using therocket telemetry data,and the false alarm rate of normal
data and false alarm rate of fault data are both low,and it can meet the real-time fault detection require-
ments.
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Tab.1 Fault detection parameters
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Fig. 1 Operation of a certain telemetry parameter
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Fig.2 Operation of normal telemetry

parameters at time ¢
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Fig. 3 Operation of random fault parameters at time ¢
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Fig.5 Bl fault parameter operation
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Fig. 8 Schematic diagram of BP neural network
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Fig. 9 Output value and tag value of training set algorithm
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Fig. 10 Output value and tag value of test set algorithm

LA TIREIRSE  p 28 | IR R s A7 5240,
PR%E O i AT S il e 2O Bk el o Adls ,
A R bR A A7 A 22 S5 ELEE H P s B £, U
Sy T AT S R R A I 5 B o BP 28 ) 45
BEACI 45 R AN 3 B o

K3 WMEMEHERN SRS

Tab.3 Results analysis of neural network fault detection
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