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Overview of Guidance and Control Technologies for Launch Vehicles under
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Abstract: Propulsion system faults are the most common causes for launch vehicle failure. In this paper, the
guidance and control technologies for launch vehicles under propulsion system faults are overviewed from the aspects of
fault modeling, autonomous guidance, and fault-tolerant control, which may enlighten the development of new
guidance and control algorithms. First, the mathematical modeling of thrust drop and actuator faults is established, and
the guidance and control performance of advanced launch vehicles at home and abroad is compared. Second, the
trajectory optimization and guidance algorithms involved in autonomous guidance under faults are summarized. Third,
the typical fault diagnosis, control reconstruction, fault-tolerant control, and vibration suppression methods within the
framework of passive and active fault-tolerant control are reviewed. Meanwhile, the application of artificial intelligence
technologies to fault diagnosis and guidance control is summarized. Finally, with the introduction of the “learning”
launch vehicle concept, the development trend of artificial intelligence technologies in improving the autonomy and
intelligence of launch vehicles is discussed, and the guidance and control technologies for future intelligent launch
vehicles are envisaged.
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Fig.1 An overview of guidance and control technologies

for launch vehicles under propulsion system faults
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Fig. 2 Illustration of thrust drop faults
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Fig.3 Illustration of actuator faults of launch vehicles'’
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Tab.1 Performance comparison of the guidance and control system for launch vehicles
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Fig. 4 Performance comparison of autonomous fault diagnosis methods
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