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Multi-UAYV identity recognition method based on signal coil

GONG Wenlan, CHEN Shaonan, XIAO Jing, WU Xiaorui, WU Ning
(Electric Power Research Institute of Guangxi Power Grid Co., Ltd., Nanning 530023, P. R. China)

Abstract: Wireless power transfer technology has freed itself from the constraints of physical media and has
advantages such as flexibility, reliability and security, making it increasingly widely used in the field of unmanned
aerial vehicles (UAVs). However, the commonly used wide area communication methods in UAV wireless
charging systems, such as Zigee, bluetooth, and WiFi, present challenges in terms of lengthy access time, non
point-to-point transmission and limited identity recognition capabilities. These limitations make it difficult to cope
with multiple UAVs and cabin environments effectively. In this paper, a multi-UAV identification method based
on signal coils is proposed. This study involves simulating and examining the cross-coupling effect between two
sets of coupling mechanisms. Additionally, a wireless power transfer system is designed to enable synchronous
transmission of power and signal in multi-UAV and cabin environments. Finally, an experimental UAV wireless
power transfer system is constructed for verification. The experimental results show that UAVs and cabin can be
quickly and effectively identified based on signal coils. The point-to-point near-field communication method that
can identify UAVs can be used to cope with multiple UAV wireless charging scenarios. The separated channel
transmission mode of power and signal synchronous transmission adopts two independent physical structures,

thereby avoiding interference from traditional communication methods. This approach ensures the safety and
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reliability of charging processes.
Keywords: wireless power transfer system; synchronous transmission of energy signals; identification; cross-

coupling; UAV

To Lk B BEAL S B th T HR A B RS 5 22 VA TP 5 S U A B )2 W . Hrp o2 e L A
ARAETE ALY R 2 T I A HLFE A R PR R L 4R T TR LR LR 4R T JE A HLIRAG Y (1
15 8 REAL K

T T2 70 A i B TP, 2R 8 B D R 00 2 R R T JC 20 fR BR S BUAE B A L R AL R T L WIFL
Zigbee K 2.4G 55 BE A5 HoAR™ . SR BE & 22 To A B P R] 4 1 5 R 09 % Jig e sE L HLY R A7 A 22 TE AL
HLAG B B 3 U0 IR R A2 GE A ) Selal 45 7 3 0F7 A AR a0 a5 & a1 0, 388 15 15 18 (8] B9 A B 405 5 3 I
A5 AL AN B B 0y IR D RE , Tk N 22 T8 AL R HUAE PR 55 . 389 m RFID A58 AT A7 2800 %of B 173 3531 [i)
AR RSN T 2R G0 0 LS AR

TE TG LR L BE A% i 2 48 b 3k T15 5 R B Y RE 1A [R) A0 A% i O 2XmT AAS 288 5 B Dl 30 £ 5 o (B3
3 18 FUAF S A T LR T v 3 T Y A A T 7 ) B 5 R ST s TR A B AR L ER L )
kS TN T PPN /5§ R

PG 2 3 2 T J0 B 2 25 A S AL 60 ) B A o il K ot 1 R A 5l L 58
fifp A, DRAE T 2 AL 505 S e M A AR e v . DF9E 3k T15 5 B r9 7 2 il 1 5K
B2 TC LB 13 IR 50 T RE , i G % G0l 5 07 A9 T 40, F Bt 70 v A 28 2k 5T

1 ZEANELTEERGEBESAEFS

1.1 EANEERSREENEIRT

H1 T J0 AL H WA P AR AT R, DRI It oF T 8 45 BILRD B9 2 B A A R B A ™ A B 0K o L v MR A R £k e L
AW E R R BN R LG ST R R G
oK o DI EE T J0 AN AL 2 2% 0 S R A gy B 45 Ay 23 i) ) st a

T R 3 5 £ 3
i e 3 5 2 5

o

2
fiE
3

TR (A B A B 2 7 R P 1 .
TETCAML2 A 3 E A % | IR Lk 1, L =’*?> Tgf
A B R, 55— S R T X

L S R

= =

1 BENMMEETEE

Fig.1 [Installation diagram of coupling mechanism
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Fig.2 Simulation model of coupling mechanism
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Fig.3 Energy and magnetic field distribution cloud map
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Fig.5 Block diagram of signal transmission circuit
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Fig. 6 Schematic diagram of signal ASK modulation method
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Fig.9 Experimental voltage and current waveform
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Fig. 10 Output voltage waveform under different modulation signals
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