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MPPT technology of laser powered UAV
based on improved bat algorithm

YUAN Jian-hua, WANG Lin,ZHAO Zi-wei, HE Bao-lin,LIU Yu
(School of Electrical and New Energy, Three Gorges University, Yichang 443000, China )

Abstract; Laser-powered drones are simple to operate and with high safety, which use photovoltaic panels to receive

energy for operation. Under complex shading conditions ,the P-V curve of the photovoltaic panel on the UAV has mul-

tiple extreme points. The traditional maximum power point tracking algorithm is easy to fall into the local optimum and

the tracking speed is slow. Aiming at this problem,an improved bat algorithm is proposed. First,the population is ini-

tialized through reverse learning to enhance the uniformity of the population distribution and avoid falling into the local

optimum. At the same time, the shrinkage factor is introduced to accelerate the algorithm’ s convergence

speed. Finally,a simulation model of the photovoltaic array circuit is built in Matlab/Simulink to prove that the im-

proved bat algorithm has better speed and stability.
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Fig. 1 Block diagram of laser wireless energy supply system
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Fig. 2 Equivalent circuit of photovoltaic array unit
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Fig. 3 P-V characteristics of P-V array under
partial shadow
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Fig. 4 Flow chart of improved bat algorithm
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Fig. 6 Simulation results of bat algorithm under uniform illumination
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Fig. 7 Simulation results of improved bat algorithm
under uniform illumination

120

100

80

PIW

60

40

20

0 0.2 0.4 0.6 0.8 1.0
t/s

B8 RSB T W e U FLA R

Fig. 8 Simulation results of bat algorithm in partial shadow
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Fig. 9 Simulation results of improved bat algorithm under local shadow
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