%515 %5 6 O TR OKR ¥ ¥ WAKRBEERD Vol.15 No.6
2014 4F 12 A JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY(NATURAL SCIENCE EDITION) Dec.2014

MEZMKZKIER EKF S EF X  HirEREE PRI A

Bk, T H, HEM, FIE
BT RER P2 R T2 B BT % ,710051)

WE #xdhizilgBrFitEhg EELAE BEBAS GV HES K MG A RS
HEGALTHAEEEEFERE T L RAAEBERA WENLEBRAURUHENHESE . R B
ETHENERENT BFERERKEKDE L, A EGBFRERREFHRATTLAAR.
KBHEWEWNFIRDRZREREZRKABANA, AL FREREE M —RIFEEZLEKXRT
FERBEWS., TELERXAN . A EFEERAERANGHMERTRE O RERLE.

KER WENERE; F/RZIRE:; GBFEH AT BHIRRE

DOI  10. 3969/j. issn. 1009-3516. 2014. 06. 007

FESES TPI183 XEftRERD A XEHE  1009-3516(2014)06-0032-04

Application of Neural Network-aided Kalman Filtering Technique
in Target Tracking of Hypersonic Vehicle

ZHOU Yan-yan, WANG Ke, GAO Yu-peng, LI Xiao-bing
(Air and Missile Defense College, Air Force Engineering University,Xi'an 710051, China)

Abstract: Aiming at the characteristics of nonlinearity, strong coupling and maneuvering, parameter varity
and unique aerodynamics and so on in hypersonic vehicle, the method of neural network aided Kalman fil-
tering for the near space hypersonic vehicle is proposed, and be applied to study of hypersonic target track-
ing by synthetically applying military operational research theory and method,system modeling technique,
neural network technique and computer simulation technique, etc. The basic thought is making use of
study capability of BP neural network to overcome the divergence problem in extended Kalman filter. After
the extended Kalman filter, adding an error processing section makes filter concentrated. The simulation
study shows that the algorithm is better than ones by extended Kalman filter. The Algorithm will have
certain reference in target interception of hypersonic vehicle in Near Space.
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Fig.1  Algorithm flow chart of filtering process
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Fig.2 Functional block diagram of neural

network-aided Kalman filtering
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Fig.3 Trajectory of target observation trajectory

and estimation trajectory
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Fig.4 Trajectory of target observation trajectory and

1.

estimation trajectory based on neural network-aided
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Fig.5 Prediction error curve of hypersonic

vehicle in x direction
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