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Laser tracking and wireless power supply system for unmanned aerial vehicles

LI Zhipeng , ZHANG Yan’ge, Al Yong, FENG Xiaoyun
(School of Electronic Information, Wuhan University, Wuhan 430072, China)

Abstract: In order to solve the problem of short working time and poor endurance of unmanned aerial vehicles (UAV) ,
laser wireless power supply was used in UAV. A set of laser wireless energy supply system based on tracking, capturing and
aiming was proposed and designed. After theoretical analysis, the experiment of UAV laser wireless power supply was carried out
in the outfield of 200m. The results show that, the overall photoelectric conversion efficiency of the system is about 12% , and the

tracking accuracy is better than 500urad. The study provides a reference for the use of laser tracking and wireless energy supply

technology for small space spacecrafts.
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Fig. 1 Overall block diagram of laser tracking and energy supply system of
UAVs

VORI G 22 90 14 B A i L2 R TS5 ke A
LT S AN AT T 1) OB R] A S AR R 5 AR 5
SHBOCAR AT 0 CE AR DL, S S HORAEATBL L AL

1B TEBOEHE , SCBE R A bR B i) LG40y R 5t e A
LA FA AL B o AR B, A TJC AL B SUg A
T T it S O A DR A 2 LA S A e ) Al
F18 e TR B b 453 A ) 2 5K ( complementary metal
oxide semiconductor, CMOS) FH#L, P 452 /i
BUPFRALE IBOIR B i 1™ 5 107 200 H A5 X
BT R TR DL AT DS RS0 s
HOEPE R A% 0 & DT O, — BAEOEIR
SERI RS m Wi CMOS AHATLAE AT 4 4% 21 52 6
o, HEMTARICTC A BRI AR A7 B A5 B R MAE
SRR TRBO I BRI e 1 D % £ B2, {3 AT SE BT AL
s o AR LA R T L O L
BHEA BN 6 B B TR B IR BEAE
PR i P SRS e AR R 2 BT CMOS AIBILYE R &
HLABARIH AR R A BRI 2R 8 . ZHHE I AN 2 s o

motion
control
function
Y
ethernet
CMOS . net | o »
camera interface . —
micro 4r .| digital to |
display -« control : strug‘uog analog |
1splay . < | converter |
unit status |
- | card |
serial 7 T
laser || communi-| ¢ peripheral
drive _cation component
interface interconnect bus
; 5 X axis
" g)*a < voltage |«
, E g drive
| 88 )y axis
| Q >
| 23 voltage
i o0 drive

Fig.2 Block diagram of laser tracking system
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Fig.3  Working principle of laser galvanometer
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Fig.4 I-U curve of photovoltaic cell
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Table 1 ~ Simulation experiment of moving frame within 6m indoor

photovoltaic cell to MPPT MPPT to battery

voltage 2.81V 4.60V
current 217mA 112mA
power 609. 8mW 515.2mW

30.5% 84.5%
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