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Design of adaptive sliding mode entry guidance law for Mars probe

XU Kang, MA Guangfu, LI Xiaoyu, ZHOU Yuangiang
(School of Astronautics, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Considering Mars probe entry guidance law design problem, an adaptive sliding mode
guidance law is presented. Firstly, the entry motion model of Mars probe is established and lateral
motion model is linearized. Based on existing performance index, a nominal trajectory is designed
using Legendre pseudo spectral method and drag. Then, a neural network is introduced to
approximate the uncertainty throughout whole entry phase and an adaptive sliding mode guidance law
is designed based on it. At last, simulation results show a more effective performance of the guidance
law presented in this paper compared with traditional proportion differential guidance law.
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Tab.1 Initial and terminative states of Mars probe

SRR r/km 6/° $/° v/(m/s) r/° ¢° o/ 6 /C/9) o /C/9)
FIE 3520.76 —90.072  —43.898 5 505 —14.15 4.99 0 0 —
SERIME  3396.20 —180.000  —90. 000 0 —45. 00 —90. 00 —80 —20 —5
SEBAME  3520.76 180. 000 90. 000 6 000 —1.00 90. 00 80 20 5
AU /ME  3404.20 —73.300  —41.600 320 —45. 00 —90. 00 —80 —20 —5
R¥gEAME  3404.20 —73.300  —41.600 480 —1.00 90. 00 80 20 5
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Fig. 2 Nominal bank angle profile Fig. 3 Nominal drag acceleration profile
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Fig. 4 Entry point dispersion of Fig. 5 Entry point dispersion of
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