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Second-order sliding-mode guidance law with impact angle constraint

GUO Jianguo" * , HAN Tuo', ZHOU Jun', WANG Guoqing®

1. Institute for Precise Guidance and Control , Northwestern Polytechnical Uni(er%l}y, Xi’an 710072 . China
2. Research and Development Center , China Academy of Launch Ve)z(c\li\(ethfology, Beijing 100076 , China
}'

Abstract. A new second-order sliding-mode guidance law with finite%e’§tability is proposed for the design of the guidance
law for the air-surface missile with impact angle constraint. Bakfﬁg\)su the relative motion model of the missile and the target.
the terminal trajectory inclination angle constraint is traqsfor@eiflé the terminal line of sight (LOS) angle constraint, which is
taken as the terminal control goal of the guidance iysteni) 6rder to satisfy the annihilation of LOS rate and the terminal an-
gle constraint, a second-order sliding mode guid'ach:bvs‘/ is designed by using a new second-order sliding mode surface with
twisting control algorithm, which is used tQ stjﬁﬁrgés'the uncertainty of guiding system. Based on the Lyapunov stability theo-
ry, a new Lyapunov function is adopied \fé}n‘y'the strict stability of the guidance system in finite time. The air-surface mis-
sile guidance system is simulated num@rically. A comparison with the conventional sliding mo #q'}'ydance law and a second-

order sliding mode guidance‘lan(ﬁs\\mg‘ super twisting algorithm shows that the method %:p({segf'h this paper can improve the

\

r
accuracy of terminal angle §s}r§inf in finite time and avoid the problem of too man Lam'eters in the super twisting algo-
L

v
rithm, and can guarantee th& guidance accuracy at the same time. 4
Keywords: second-order sliding-mode; guidance law; twisting control; an\glg;constraint; finite time stability
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