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Design of solar charging monitoring system of intelligent safety helmet based on
high performance MCU

TANG Lijun, ZHOU Nianrong, ZHANG Xudong
( Electric Power Research Institute of Yunnan Power Grid Corporation, Kunming 650217, China )

Abstract: The solar charging monitoring system of intelligent safety helmet based on high performance MCU is
designed to solve the problem of poor charging status monitoring effect in the practical application of intelligent
safety helmet. By sensing the data acquisition unit, the system USES Cortex —M?7 microcontroller as the core
controller to realize the effective collection of monitoring data. Through InDTU332 data transmission module
and ARM processor, the control transmission unit realizes the efficient transmission of monitoring data. Through
InDTU332 data transmission module, monitoring data tracking unit, will control monitoring data transmission unit.
The data that transmits to charge controller through CC253 is analyzed and controled, at the same time, is fed back
to the solar battery charging board, coupled with solar data acquired from the most power tracing module, through the
intelligent monitoring strategy, intelligent monitoring of solar battery charging is implemented. The results show that
the system has high efficiency in monitoring the maximum power of solar energy and high stability in monitoring the

charging signal.

Key words: high-performance MCU; intelligent; safety helmet; solar energy; charging monitoring; maximum

power; tracking; pad
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Fig. 1 Structure of solar charging monitoring system
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Fig. 2 Structure of maximum power tracking module
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Fig. 3 Maximum power tracking algorithm flow
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Fig. 4 Tracking effect of STM32 monitoring system
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Tab. Comparison of monitoring signals of three systems

STM32WsM £4:/ PICMIAS /] KX RS/

WS BsF 1] /s

Mb Mb Mb
0.002 3 3 3

0.004 15 15 15
0.006 40 40 40
0.008 45 45 45
0.01 50 48 42
0.012 55 52 30
0.014 60 55 45
0.016 65 60 45
0.018 5 15 45
0.02 5 14 45
0.022 5 15 46
0.024 5 14 45
0.026 6 15 44

e K, PICHE M & &5 W {5 = % (5 A3 Mb |
J+#[60 Mb, XM 60 Mb FPEFI15 Mb, Hs
LB ML R B, ARG BB
3 Mb LJ-F[45 Mb 2 J5, —H4EF:{E45 Mb/
A, Kb axttae, ARG ET

B RE 4 4 K 25 OK PHRE 7C L ME I R B PR 4T, A
BRER 2K BHIRE BT M T Al S8 B IREE
4 HRIF

AR SCBE T AT RE % 4k 45 K PH RE e
%29, XM TCorteX—M7F1STC2C5412AD
7 PR RE B AL, Hp CorteX — M7
PERE B AL B B 2 G0 0 B 2R S T S LS
A 1 A R &, STC2CS5412AD L F L
Tin By 2% 58 d K B =5 R R A Bk S LK BH BB e K 2
KA BERER, XOEIR AL BT AR, W
PR oK PR RE 7€ H A A 1 FL 7t B 21 AL T B K Bh 6
JA o AR 3C & GE R A P RR P REM C U BE 4
TEESCHEDARE, KR E T AR STHI LS
B, B IROK PHRE 70 L WS N RE & 2 Sk B Y i3
fTRE , $ETH A RE %2 4 K 28 Y 6E JH I A

S ik
BRPH, #5305, ik,

[1] . K PHRETC AL B Lt

www.eage.com.cn

(2]

[4]

[5]

[6]

[8]

Engineering Design | HFEixit
M) 4 2 G it i 1 [J]. IR A, 2018,
42(6): 895-897, 917.

A, D, skHE, 5. R TRREE RN
R AR T R[], miEHE AR, 2018,
42(4); 575-577.

ek, skigdR, SocH, 4. KPHGEHIBHS
PPt RS fL T R ERe AT ], B0 LR
4%, 2017, 37(10): 855-860.

PhE, I, HEUE. R T oS
KPHGEPV/T— e fb R G AA R FE[I]. KPHAE
&, 2017, 38(11): 3036-3042.

WAL, EER, 2. ETIRIEBPHIZ M LT
Py H ). HEALREE, 2018, 45(12):
170-176.

EE%, ERl, B#REK, 5. 3D NAND Flash )
bR AR X I ol ST,
2019, 36(6): 31-34, 39.

Do, skEF, RARK, %. EEMEELERE
FR 2 AR b di S RS PERELT] . MRHIF 227
e, 2018, 32(5): 348-356.

OO4E, 2P, KRR, MRk ZERIOGREY 5toT
B REARTFRI]. RGUTEFR, 2017, 290
FI1): 119-125.

1E&EN

LA (1985—) , 5, il
&, TR, BRI T
i AL R G, AR BT
Ie. WDTEIL R RE R 2 s
k. HODHLE AW,

JESE (1974=) , 55,
&, SRR, BRI &
FE#gk . HRER 2T, HReR
WA

SRIBZR (1991-) , %,
&, TR, BRI HTRE
IR, A .

Bk H 1. 2020—01—12)EA

2020468 - T T# i bd | 95



