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Abstract

According to multi-rotor unmanned aerial vehicle’s disadvantages and the structure characteristic
at the present, a hybrid dynamical system is being put forward for solving this relevant issue. Have
designed and calculated with the hybrid dynamical system for multi-rotor unmanned aerial ve-
hicle, and used the MATLAB/Simulink software to establish the hybrid dynamical system simula-
tion model, there are some simulation and performance analysis for the hybrid dynamical sys-
tem’s design. The results show that the hybrid dynamical system has the lower fuel consumption
characteristic than single two-cycle engine in the same condition that type and output power and
the hybrid dynamical system have the high reliability and without artificial recharge advantages,
it also can reduce the multi-rotor unmanned aerial vehicle depending on battery when it needs to
fly longer and reduce the demand with two-cycle engine’s reliability.
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Table 1. Three kinds of hybrid system characteristics compare
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Figure 1. Overall picture of series connection hybrid dynamical system for multi-rotor UAV
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Figure 2. Overall picture of parallel connection hybrid dynamical system for multi-rotor UAV
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Figure 3. Overall picture of series parallel hybrid dynamical system for multi-rotor UAV
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Table 2. Parameter list of multi-rotor UAV hybrid dynamical system
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Figure 4. Simulation mode of hybrid dynamical system
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Figure 5. Performance simulation result of two-cycle gasoline engine
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Figure 7. Simulation result of generator motor produce electricity after rectifier and voltage regulator
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Figure 8. Simulation result of battery constant current discharge
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Figure 9. Simulation result of two kinds of engine’s fuel consumption
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