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Design of Manhole Cover State Detection System Based on
Cloud Platform

Qifan Yan
Taiyuan Institute of Technology, Taiyuan, Shanxi, 030000, China

Abstract

Uses low-power STM32L as the main control chip, uses NB-IoT as wireless communication technology to connect to the OneNET
Cloud platform through AP commands, uses attitude, smoke, and infrared obstacle avoidance sensors to form a hardware terminal,
and collects the inclination angle of the manhole cover, the combustible gas concentration and water level over-level data information

in the kiln. This design realizes the data monitoring of the manhole cover status on the Cloud platform.

Keywords

manhole cover status detection; OneNET Cloud platform; STM32; NB-IoT

EFRT AN SRS LN RGN

SI=U
A TAl=ABe, i - Lvs 2K 030000
m =

VAR FESTMI2LAE A F 350

, VANB-IoTHE A L& B2 R R @LAPIE 445 20neNET= T &, FHEARAES, BF. &

Sl I A R 88 AR ARAF 3R, SR VAR R B0 IRA A . B RS TR AR e R AR R R AT B AT RILT £

=-F & BBk A0 HIE RN,
B35
HFEKRELM; OneNETE-F4; STM32; NB-IoT

1 &it
11 REEXEER

BEE h ER TR BT, IR SRR AT N EE
ARG, (HERIE 2R IR o MR, FIH
PN B ARTBERARE R E AR, Wl RSt
R HAUR R B R IR 5525 P LA IR, Ry BT
rh—A~E R 79T Y,

1% 745 % F NB-IoT ( Narrow Band Internet of Things,
NB-IoT ) ZEir kM L EHoR, HOLR AEIEE FYE
Bl DDRENR. FRoEthomAslE s A iREe, &R Tl
R L EREET
2 R BMEIT R B
2.1 REFIRITBIIESS

NB-IoT WA AREEE T e TR PR ZEK
ET ARSI ARG T 28 = k., R
WAy . Ll ERYARIEIRIR Y&

[(EERENT EEMm (1998-) , 8B, PEWBARA, &
B, MBERSEEHR.

WL T I, 25T STM32 b2 e
LLBER, WOl LSRR . SRR . A5
P LR AR e R A . PN R SR L 7K
(AR,

AGEMAHERIINE 1 R,

B e i s . =il

NB-IoT
NB-loTEH

Onenetz= T

EEENEE

B 1 RE R EFIZITHERE

2.2 ML umigit

FFEEIR A I A S M 2 L STM32 fib RS E A ==
SRR RS R . ARSI IR . IR
RPN e

SR A R 0 2% i = P 228 2 STMIB2 St ib B, Vi
SERLEABEERE) TR, SLOifE BT IhEE. GRE
MPU6050 £ A5{E S . MQ2 HHZ (L8 23 H1 E18-D8ONK 1
FEfE R 2R, DIREENE(E BC26 B/ 25 NB-IoT To4kii
fEtbis,

47



TERARSEE - $£05% -

$ 238 -2021F 12 8

23 HBUERFERIEIT

OneNET 7z - & /& i [E B 2l #E H () TF e N == 3
Ho VEA—Fh PaaS A5, B R TF & 20 A 6
I, L TR RER PR SERR S A A S EEA B
OneNET = P&/ EA SR M (i X T & & 1 .
OneNET ZANEEA T, TFAE TRt G IEINL.
2.4 EF NB-loT EZ&/K AR

NB-IoT £ ¥R & Narrow Band 10T, E%5i5 95600, H
3GPP HR L FiBlE AT TF & M L bR, ETR
THAREEE | REDEE . KEREIRIZ 20T K Y LPWAN 11137,
T e 4%, Sz (8 Y 180K Hz B, nl BRI T
BB -,

NB-IoT {ft#: BAr[EfamEsm. MBI, RE
. FRERTEE . IR AR SRS
3 R I & e L% it
3.1 EEERIGIT

T SR R ORI R AL, (S
2 O 515 s A TE 2B (SR SERR IR I & . R4
T 4% STM32L151RCT6 /N RS VEALIR IO RAL FEES
STM32L151RCT6 I i A HEH AU T Cortex-M3 A%
FebbafEs, MRS H .
3.2 fR RS EHIZ T

BB UR R PRI NS B Bt O G LR AT O E e
WS AR LU S A RS S GRS
HAENTTBRE ARG A0/ MR RS T MK B (iR
P
3.3 &E. HEFNL SMEE (L RS E ALt

P RGES ] MPUG6050 AL RS . izl
FETDUE IR H S R EIRAE . ISR MQ-2 1%
NPT SRR, B S B EASEREHEARR
SURP AR SRIE, W RRSFR S R AR
REER, RS RG240 /N E S E18-DSONK
MK AL A AT TR, U FHEL YN 5 S B R
5 ERERESIEE,
3.4 TRIBERIIERE

F T W B I A9 =F I 0 4838 {5 B R 2 2248 Wi-Fi,
ZigBee, IS ACFEIFIIEE T AL NB-IoT. LoRa Aft
FOMGER BN, = NB-IoT iB{E b IS 1.

F1BESHXE

oY WH-NB73 ME3612 BC26
FATINF] FalaihE 2 i
FRAETEL B5/B8 B3/B5/B7 B3/B5/B8
TR -35°C ~75°C -40°C ~85°C -40°C ~85°C

UIE 5uA 5uA 3.6uA
P 3.3V 3.3V 3.3V

s 49 y 70 ¥ 39 ¥

RS, BC26 St sr4:, IHEERIRMSERIR,

48

i B e e a R BT HO A NB-ToT T4l (Siksh,
4 REFZIT I FEEIEIT
4.1 FHE M R im iR gt
KRAGLIERL C TBES ATFRIES,
CubeMX AZR1EE:,
4.2 EREEM LB EEREFIZIT
L REE By A ESIE AR . B LRI S MR
FERES =, BEGRERIBT IIC B (5 STM32 il
e, HAPRAMEGIEEED), usart 5 CIE(E 5 STM32 FHsiEith
LGRS T BC26 HHT R R E . Tisshsh(s
F AT 4541 8 O SER e B, i85 L~ RESAR I E .
4.3 H|BEN =T &gt
OneNET 7EMJERI IIE A 2840 R EI R, 1EA PaaS
=, OneNET n] DAfEN4L T SaaS 2 5415 20, A H
FE SaaS JZ IR A ARSS -

Keil5 #1 STM32

5 RLeThREMIK

5.1 ARIMEURIEE TIEKRZE
BRI TARIRE T S2an& 2 froso

STM32L

OLED

5.2 BRHM

TR EEIRE IR, SRS o B TN,
SRR, A% DUERET, RNREL A%HEA1R
R RS, R EIE S TPRRZERN, BHR T 250
AR TEZmA S S e 2 ElE EERER sy )N, o
BTSRRI
6 g

AR F GBIV ERIDEE 8 IR0 R 24 s 4 ad 4R
BERMELTE, B FER S, Mk TIHA IS
T R

Qi b2 M REmER AR 2R AFBERNS
SEEVMIBEIMY, S Bkl STM32L15IRCT6 %
TG, BC26 85 4 NB-ToT i#{Z 455, OneNET = F

(#5551 5T)



IEBAREEE - £ 05% - £ 2341 - 2021 £ 12 A

4 55iE

TR IHT BRI AR R AR T, RO il b AR
EHEBIREIAT AR, HTREMCE R, Mifntded
AR R TR, (L AIRERER
S 30k
[1] T KSR s BTERTRER Ak rh IR R ST 0. RVE R

1%,2018,219(6):201-202.

[2] RHETARARS E RS A E SRR S SRR ). & R
TA7,2019(25):33-34.

[3] B HIERACE TR THINA = TIEREN] 28 2019,

33(10):14.

( L5 48 1)

STENEIRRN&

@i MPU6059 1R BENS RN 221 (R} AL s 18
I MQ-2 ML AR I H 2 A LR S A MR TS AL,
181 E18-D8ONK ZI §if [ {5 g it il £1 5 MR S S SRR =
DK A

T LR, W5 SRR, I
HERFREEGES B NB-ToT Jo48 (S iR ki |
BB A, SERR SR SRR T .

@L), OneNET = A 1EA AGHIRE =&, KR

ERWHIERE B FE 2 ERAE OneNET =¥ & [, &

LT TE Web smD USRS A A B SRS B

S 3k

[1] SR, d5), B, 5 ) P T B I+ B A 25
[7]. T A, 2020,38(4):35-38.

[2] Rz Ly T R B S A R T AT S L 9T [ D). B K
HRHPHLR2,2018.

[3] PoEH SSRGS R AU 5B D] K E
JRHIB L AA,2019.

T A TR

51



