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Fig.1 The B -plane coordinate system
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Table 1 The relation of P and parameter k

k P k P

0 0 2.5 0.9561
0.5 0.1175 3.0 0.9780
1.0 0.3935 3.5 0.9889
1.5 0.6752 4.0 0.9997
2.0 0.8647 4.5 0.9999
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Fig.3 Sketch map of switch curve
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Fig.4 Total impacting errors for six-DOF 2000 run
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Fig.5 Statistical figure of maneuver velocities for

six-DOF 2000 run
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Design of Line-of-sight Guide law for Small Body
High Speed Impactors

ZHU Sheng-ying' , CUI Ping-yuan'?, CUI Hu-tao’
(1. Institute of Deep Space Exploration, Beijing Institute of Technology, Beijing 100081, China;
2.Deep Space Exploration Research Center, Harbin Institute of Technology, Harbin 150001, China)

Abstract: A Line-of-Sight(LOS) guide law is designed for small body high speed impactors. Error ellipse on the B-plane is
utilized to describe confidence level of the predictive intercept point for solving the problem of the trajectory correction maneuvers
execution selection. Then, the trajectory correction maneuvers execution timing is translated into design of switching curve through
guiding the intercept point into appointed error ellipse. The rotation velocity and distance variety ratio are constructed by using im-
pactors’ position and velocity and the engine is driven to enable impactors to reach the aim point by restraining Line-of-Sight rate .
The results of strict Monte Carlo simulations show that this guide law improves on predictive guide law in the impact precision up-
ward of 100 meter, and maximal impact error is less than 250 meter, simultaneously economizing fuel.

Key words: Guide law; Impactor for small body; Error ellipse; Switching curve; High speed impact



