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Redundant Control and Optimal Transition Route Design of Compound
Helicopter

WANG Yonggin', YU Xin', CHEN Renliang', YE Shangqing’
(1. National Key Laboratory of Rotorcraft Aeromechanics, Nanjing University of Aeronautics &. Astronautics, Nanjing

210016, China; 2. Jincheng Unmanned System Co. Ltd. , Nanjing 210002, China)

Abstract: Aiming at the problem of control surface redundancy in the transition phase of dual propeller
propulsion compound helicopter, the control distribution coefficient between different control mechanisms and
the optimal transition route are designed. The dynamic model of the compound helicopter is established, and
the control strategy of the compound high-speed helicopter is proposed. The optimal power of the whole
helicopter is taken as the optimization objective, and the continuous smooth transition of the control lever is
taken as the boundary condition. The optimal transition route and the control distribution coefficient between
different control mechanisms are obtained. The simulation results show that the optimized distribution
coefficient can guarantee the smooth and continuous transition of the control lever in different channels of the
compound helicopter, thus ensuring the pilot’s control performance.
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Table 1 Overall parameters of the compound helicopter
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Fig.1 Coordinate systems of compound helicopter
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Table 2 Control strategy in low speed/hover mode
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