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Prediction method for booster rocket’s debris safety control zone

based on infill-sampling Kriging model

ZHU Xuejun, BU Kuichen, WANG Hao, GAO Feng, ZHAO Changjian
(China Academy of Launch Vehicle Technology, Beijing 100076, China)

Abstract; Dynamics model of the rocket and its debris were established, and the quaternion algorithm was used to compute the carrier

attitude. A prediction method of safety control zone based on infill-sampling Kriging model was proposed, which combined the characteristics of

Monte Carlo and Kriging surrogate models. Then a flow chart of prediction was provided furthermore, and one booster rocket’s debris safety control

zone was simulated. Simulation results show that, compared with the Monte Carlo method without losing computational accuracy, the proposed

method has equivalent computational accuracy and higher computational efficiency: it can meet the rapid iteration requirement for engineering

design. While compared with the conventional extreme deviation overlying method, it can reduce the area of safety control zone dramatically and has

relatively good engineering application value.
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Fig.1  Flow chart of prediction method for safety control

zone based on infill-sampling Kriging model
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Tab.1 Main parameters of booster rocket’s debris

ZH ZHUE
Jii/ kg 3000
SHEHH/m’ 1.5
53 B3 R BE/km 40
Iy E R EE/ (m/s) 2500
3 R HE A/ (°) 20
Sr e A RIE R/ () 0

R2 FTHREBEIBERENIHAE

Tab.2  Distribution regularity of booster rocket’s debris
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G R BE R 25/ (m/s ) N(0,50)
3 RO e 2R () N(0,0.5)
3 O e 25w R/ (©) N(0,0.3)
Bl 7 R A 2 N(0,0.1)
18] 71 R AU 2 N(0,0.1)
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Tab.3 Prediction result of two different methods
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Fig.2  Prediction result of infill-sampling Kriging model and

conventional extreme deviation overlying method
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