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Abstract

With the rapid development of the Internet, the development trend of smart lights has gradually
moved closer to the Internet. In modern life, single-function traditional lights can no longer meet
the needs of smart homes. Compared with traditional lights, smart lights have a more beautiful
appearance, and users can adjust the brightness of smart lights according to their own needs,
protecting the user’s eyesight, and avoiding the single function of traditional lights, and the energy
consumption of smart lights is relatively low, the service life is relatively long, and the risk of elec-
tric shock is greatly reduced. In this paper, through the demonstration of wireless power supply
scheme, magnetic levitation mode, control mode, combined with magnetic levitation technology
and emerging wireless power supply technology, a wireless electromagnetic levitation lamp sys-
tem with STM32F103C8T6 as the main controller is designed. The system is mainly composed of
STM32 minimum system, coil drive module, wireless power supply module, Hall sensor output
voltage differential proportional operation circuit module, display module, auxiliary power mod-
ule and magnetic suspension control module. According to the principle of resonant electromag-
netic coupling power transmission, the wireless power supply is provided to the lamps through
the wireless transmitter and wireless receiver circuits. At the same time, the STM32 single-chip is
used to generate PWM waves through the coil drive module to drive the coil to generate magnetic
force. The suspension is detected by the Hall sensor, and the feedback is input to the STM32 mi-
crocontroller. The PID algorithm is used to achieve the suspension stability of the magnetic sus-
pension system, and the magnetic suspension system is controlled to realize the stable suspension
of the lamp above the magnetic suspension device.
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Figure 1. Solution diagram
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Figure 2. Main and top view of the magnetic levitation device platform
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Figure 3. Control principle block diagram of magnetic levitation device platform
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Figure 4. STM32 minimum system
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Figure 5. Schematic diagram of the transmitter
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Figure 6. Receiver schematic diagram
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Figure 7. Coil drive circuit schematic diagram
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Figure 8. Hall sensor output voltage differential proportional
operation circuit schematic diagram
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Figure 9. Auxiliary power circuit
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Figure 10. Fuzzy PID control system diagram
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Figure 11. Main program flowchart
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Figure 12. Control system subroutine flow chart

12. EHRGETIEFRIZE

5.1.1. ERHIHNFRE L
4R PID Z80101E F UL AE AR A (i 222806 TS PID S50 ER, BRI IAK,, AK; FIAK, 125

Wl T EE B IEH R, Wk 1 R,
5.12. fHEZR

MR TE RS, E A PID 0 RS0, 19210 PID #2H45AK,, AK; FIAKy =24
Hibm, A 13, B 14, B 15 fiose

DOI: 10.12677/jsta.2021.92012 96 e R A 5 8 P


https://doi.org/10.12677/jsta.2021.92012
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Figure 13. AK; output surface diagram
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Figure 15. AKq4 output surface diagram
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Figure 16. Displacement step response curve of the system
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Figure 17. PCB front sample drawing
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Figure 18. PCB reverse sample drawing
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Figure 19. Magnetic levitation device to achieve stable
suspension
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Figure 20. Wirelessly powered maglev lamps
20. FRLMHERRHEFT

& 4

[LX3= =]

IO T RS AT (et P S HIEEAT T PRI E . I To Lk L BEAR R B AT ik

AT, AT BRI RBOCIRE D R LS B, AN BORINIRBIT, SRR i 22 2 ok, JF
H 28 PID B> 873 10t ARG R, T Bz R & BRI AL, R Geiit 126 T80 PID £
MRS HI RS, T E AR, B0 PID #5860, KT EAR > 10 B AL B AR A A i &
VPR R R, AR E VR NG . A SEIRAIER], RS RERUT M SIS R BT Y

Thie-

RGEABAR BT EHARGEONGE, W2 7R BT IHIREDR.

EHEWHE

VO SCHIT 7 %2 B [ R ARG AL IR H « R4 B ARAR2A 3 40 78 T H (2019J340200) 3 HF .

&E 3k

[1]
[2]

(3]
(4]
(5]
(6]
(7]
(8]
(9]
(10]
[11]
[12]
[13]

[14]
[15]

gkERE, BRR. B AER bt f LB I RI[9]. FF R84, 2017, 40(1): 188-193.

gk, BEAkAE, RIS, . AT OUE RAR BRI REME N ER BRI R R AV A tFEALNE S, 20109,
27(11): 86-90.

KR, HLBIFEREEH R G SIeF A B 5 S Ve [D]: [ b2 A 0], B R B RO AR K2, 2008.
ZCE. HT A R B EE LED AT HIFFHI[I]. T IEHIR, 2019, 42(3): 112-115.

PRANE, kAN, FERAAE, 2R, LR HBEMBAREIREBAN]. B E, 2018(7): 7-10.
kUK. BT MATLAB 17 =27 3R B 12 1) 38 B 72 [D]: [l 1220710 50]. PRt T K, 2005.
WEEEES, RN S T T[], BHEK, 2016(21): 125.

Skt P R G B 1 B S B SR T [D): [ 285 Kb TR, 2012,
HEesE, AL MR EA KL TRNMADN]. KA, 2005(6): 192-194.

KB, et BRI ], AURBAR 516, 1993(3): 14-16.

WA, SO, i, A MEFIEST- G PID #EHI[3]. IUAHIE A%, 2008(6): 79-82.
PRI, FPO, BRTBL WLE AR PID ¥ 6 2T I]. MLk, 2004, 31(8): 39-41.

UL, W%, N T AEAMIY PID K I RRLEIF-T G Ff] R GRS [I]. ok HbL, 2014, 42(10):
75-77, 88.

Whiz sz, Whas-F &M RGN FE[D]: [ A0 ], ¥Fr: IhZ K%, 2016.
HRbk. B THOM PID ARG R0 AU [D]: (WL 22000 5C). Wa/RTER: ME/RVEHE K%, 2009.

DOI: 10.12677/jsta.2021.92012 100 e R A 5 8 P


https://doi.org/10.12677/jsta.2021.92012

	无线供电磁悬浮灯设计与制作
	摘  要
	关键词
	Design and Manufacture of Magnetic Levitation Lamp for Wireless Power Supply
	Abstract
	Keywords
	1. 引言
	2. 系统方案
	3. 硬件设计
	3.1. STM32最小系统模块
	3.2. 无线供电模块
	3.3. 线圈驱动模块
	3.4. 霍尔传感器输出电压差动比例运算电路
	3.5. 辅助电源电路

	4. 软件设计
	4.1. 模糊PID控制设计
	4.2. 主程序和控制系统子程序

	5. 系统仿真及实物制作
	5.1. 系统仿真
	5.1.1. 模糊规则表建立
	5.1.2. 仿真结果

	5.2. 实物制作

	6. 总结
	基金项目
	参考文献

