40 % F2 W
2018 4 4 J

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 40 No.2
Apr. 2018

doi;10. 11887/j. cn. 201802004

http://journal. nudt. edu. cn

ZEBEHSHENIET R AR E G S
Tk, RRE, ¥ H

(e F A2 EARPTALPT, 4L 100854)

B OE N T IELSh AR S S ORI RN )W S R HE S T AR — B S A

AR . 8 H AR B A SN, TR

L AL AP B AR R ST, BT B

PRSI HEIR AR 77 57 A S, O FLUEDT T 26T Lyapunov RUE PEBE ) 5 R GURE T # db e 31 % . 1
PRI AT X AL AR 2 s HAREAT 05 ol B2 AR W BT B A A A e ) 3l LA 2K
FEAR B S A AR IR AR 1), T FLEA B B AL i 5 5 S MR 22 5 5 5 SRR S S R PR RS 22 A 29K

PTG A L AT S A A

KGRI - Py T W A s Sl AR 5 S S A A T 5 A BRI ]

FEHES TI765 XEFRERG A

XEHS:1001 -2486(2018)02 - 022 - 06

Nonsingular finite-time guidance law with missile dynamic

WANG Chaolun, SONG Baohua, CHANG Chao
(Beijing Institute of Electronic System Engineering, Beijing 100854, China)

Abstract ; In order to realize intercept angle constraint and finite-time convergence when a missile intercepts a maneuvering target, a guidance

model was proposed on the basis of the first-order missile dynamics. By regarding the target acceleration as unknown bounded external disturbance,

and by applying the dynamic surface of nonlinear backstepping theory, a nonsingular sliding mode guidance law with missile dynamic was designed.

Based on the Lyapunov stability theory, it was proved that the states of guidance system asymptotically converged to zero. Simulations on

intercepting targets with constant maneuvering of low attitude and high velocity were made. Simulation results indicate that the designed guidance

law can effectively reduce the influence caused by the missile dynamic delay, and the miss distance and the intercept angle error are small; by

comparison with the optimal guidance law with missile dynamic and intercept angle constraint, the designed guidance law has higher guidance

accuracy.
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Fig.1 Missile and target relative movement geometry
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Fig.2 Terminal trajectory contrast
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Fig.4 Command acceleration of guidance laws
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Tab.1 Emulation results of different expected intercept angle
LI LES S
30° 20° 10° 0° -10° -20° -30° -40°
A4 H/m 0.347 0.225 0.590 0.373 0.363 0.242 0.459 0.355
SR/ (°) 29.48 20.78 10.42 -0.04 -10.78 —-20.65 -31.43 -38.58
iR/ (°) -0.52 0.78 0.42 -0.04 -0.78 -0.65 -1.43 1.42
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