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Adaptive Reconfiguration Method for Launch Vehicles Under Servo Mechanism Fault
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Abstract: An adaptive reconstruction method based on singular value decomposition (SVD) is proposed for the
failure detection of the servo mechanism during bundled rocket flight. First, the servo reconfiguration algorithm is
considered as an optimization model, and the commonly used optimization algorithms, i.e., the pseudo-inverse
method, the linear programming method, and the hybrid optimization method, are analyzed and compared. Second, an
improved method based on SVD for solving the suboptimal solution of the direct assignment problem is put forward,
considering the disadvantages of the existing algorithms. Finally, mathematical simulation is carried out. The results
show that the proposed method is able to provide the optimal reconfiguration strategy with higher computational

efficiency while maintaining the same output direction, indicating the high engineering application value of the method.
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Fig.1 Layout of the engines and servo mechanisms of a

launch vehicle
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Fig. 2 Flow chart of the control allocation and synthesis

of a launch vehicle
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