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Optimal guidance with maneuver for hypersonic

vehicle in dive phase
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(1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China;

2. China Aerospace Science and Technology Corporation, Beijing 100048, China)

Abstract; To solve precise guidance and maneuver penetration problems for hypersonic vehicle in dive phase, the optimal guidance method

with maneuver was proposed. Considering that the traditional guidance law based on zero-LOS angle rate can debase penetrative ability, it designed

reference motion for the rate in diving-plane and turning-plane. Besides, in order to enhance penetrative ability farther and realize precise

guidance, it took advantage of optimal control with the optimal index of maximum terminal velocity to track the LOS angle rate, and pseudo control

variable was introduced to simplify the resolution of optimal control problem. Finally, it analyzed the guidance capability and stability of this

method. The results of CAV-H vehicle test show that the algorithm can realize maneuvering flight, and can satisfy terminal impact point and falling

angle constraints. Therefore, the method can offer reference for high precision guidance and maneuver penetration for hypersonic vehicle in dive

phase.
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Tab.1 Impact accuracy for multiple targets
A (%) ¢,(°) 6,(°) E, (m)
0.8 0.8 -59.998 1. 601
0.8 1.0 -60.015 2. 836
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Fig.6 Longitude-latitude-altitude curves for multiple targets
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Tab.2 Guidance accuracy for different switching altitudes

Poiaa Ckm) v, (m/s) E.(m) 6,(°)
10 1010. 83 0. 561 - 60. 047
8 962. 65 2.873 -59.937
6 945. 49 1.278 -59.929
4 894. 92 1. 140 -59.933
2 844.75 44.726 -61.141
0 748. 40 178.010 -54.386
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Tab.3  Statistic characters of terminal parameters

STk (36) ¥ ¥y
THRE A (°) ~59.959 0. 029
M (m) 2.183 1.296
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