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Abstract

The intelligent public toilet as an important part of the smart city, its health and safety become an
important part of the construction of the smart city, therefore, the pyroelectric infrared sensor-based
pedestrian flow detection system as the core, the temperature and humidity sensors as well as infra-
red sensors, control core and ZigBee communication module as the main components of the sys-
tem. The data collected by the sensors are displayed visually through the server and uploaded to
the cloud service management platform for multi-terminal visualization. Through this technical solu-
tion, the operation and maintenance of public toilets can be comprehensively monitored.

ESIM: EE, WIERMS, RS, B, . RTYERMEARKNE R ANE AL WO RSN, 2021,
10(6): 718-727. DOI: 10.12677/sea.2021.106076


http://www.hanspub.org/journal/sea
https://doi.org/10.12677/sea.2021.106076
https://doi.org/10.12677/sea.2021.106076
http://www.hanspub.org

Keywords

Smart Public Toilet, Pyroelectric Infrared Sensor, Infrared Sensor, Wireless Sensor Network

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 531§

LRk, BEE BB ER KRR, 15 EALEE AR RS 7 S S 8 1 Az [1]. 3R
T PR BRI AT B KIS LR B J it 1t 147 280 B R 1 B AR R PR T 5 SR PR b A
FEE R JLES, (5 BRBEAR KR A — BRI T YR [2] R - BT 6 K2 T il
SRR . AR P2 R A R Bdle A it -

BUAE, [N BRI A 3 AR, B2 PR R A B A SO B LA A 4 PR o, A
W B m T AsiPeFAL ARKISE B . R /NI Y 2= B3R A 3L AR, o3 # 2 5
NZIAM), B2 EBA KR IGTAL, 2003k PAE ARG, R thoeh 6 B i s ANE . T
HAILRIPT 0 B EAATAEA GBS, AL NTEA KR H7 (023 P BE i AR KT
IXFERLIE R T BT (AR 9 o [ A AR ) 28 AR B L 46 B SPe FALE AN R B, 2R
AU GE T ah % e A BE T BRI, RS AT Gudh 2e7 AE N DR TR e, 98 KA o 28 SURK
ZEf S o

SCHR[3]HE HH AR TP O B A IR S8, ThReReD, AR 28 B A PR 545 2 R AR MR =2 % 2
O P g B4 ] L3S0 UL A AT R ST o SCRR[4] 2 B LR RO BRI A T AT R A A B3
RAMRIRERIBUR, MBI A RBORBEAT MRV . STBR[S] S ARAEX B A MK D RERi TR . BTl E
ARTTHA BSR4, ARARSREARTTRIE MY JARD

FERATEFR B R AR, ERTAATX R AN RS Z, (AAEDhge B RE R XA PR
DURIASIN =, A R PR S B X 22 I P9 AR O Zh REAS R BEAT $2 1 o

BEXTEUAT WF O SEBR HT H ARG, ASSCHR H 2 TR IR B A I B R Gy, FUFIASIA]
RIFEIE, LT AME RS . AR IR . UL A% s S5 M B LR R REAS [ H ST AR SRR (A, 453X
SR RS R HR B KA . BB, REAMEH AT 6. @y, FRetiss 2
JUAE BRI R 5K TR 58 B 5 D REREH A BEAL T, 2 AR, b NIRRT, SR THE AR,
PACA PUE IR . RIS, BEXTEUAE I B S P TALIK — L AT 1 ok fE AR DAL, 3T
PN =< ol [ 0 RIS
2. WitER

2020 FEHIVANR AL U A (B el i 8 R 1 723 14 A0 BN B 43K 70 AL R, IX RPN
o E RS NRIERE R L 1t 2R, BT, B, R RERORRE LR A A
WO G, DRI NAE A e 4. Tan4- 23 I P9 ) T AR PRV B AT AN IR RR L AR B, 2 TSI [ 5K
BORIOWEAES T, DR IEE N A ARG, KPR A BURAE 2 ST DA KHE, Wik
W5 R HRE AR B R SR IR0 75 SR A T AT i

DOI: 10.12677/s€a.2021.106076 719 B TR R


https://doi.org/10.12677/sea.2021.106076
http://creativecommons.org/licenses/by/4.0/

N T RRE DA MR E B A, iR A DRI DIRE S, X% g I i) BREAT SR e T & 2 i,
GINMERSE R, BRI BARE SR (5 RICER ik, IR Bt AT A B A BN, 2 A
HI A XCERANIh RE DT R — A LB . REUAHE 4 DIhRERERED: 1) NiRgeittisk; 2) Jifv B fe o
B 3) AMATIN SiEERAEE 4) RIS, MAh, Oy T O O T A RS, TS
BNV, BATRL 7 — AL A S B RS

3. RGLHRIER

ZARGEEH N B RV THURE, SO BB i, R I 5 I MR LUK R R A R
T AT AR S0 T BT P A SR8 500 PR SR B 26 SR SRR AE AT BE N DA PR R SR Bl P b . RGE ALK

LN 1 frs:
- SR R
LED @7~ E’F P e
i G B L
gi 21 Bl R 3% {)zL Wk )
% s g || 2 2 —
E o | wae @%n s B | e
n o —— 7 % = B A R
7]‘% — ‘ﬁ% H
PR Ah m 28 e
B g o
feRa " i O —
— 1k R e
e 5 i

Figure 1. System composition module
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Figure 2. Circuit diagram of pyroelectric infrared sensor
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Figure 3. Pyroelectric infrared sensor
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Figure 4. HC-SR501 type pyroelectric infrared switch
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Figure 5. Human entry and exit judgment diagram
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Table 1. Experimental test results
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Figure 6. Flow chart of human flow detection system
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Figure 7. Door magnetic sensor basic principle circuit diagram
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Figure 8. TGS2602 gas sensor
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Figure 9. DHT11 temperature and humidity sensor
[ 9. DHT11 jRIEFE R kR

3.5. oI ER

Pt 4R Pl =2 SR A R STM32, %0t 5T ARM Cortex-M3 PIA% 1 32 Szl 4. A B4
A AID Hegsge, DL g R AL TR RE 7, W] BAT A R G T HO ) S Ab B BRI R . STM32
FAE W] 10 fros:

Figure 10. STM32 controller
10. STM32 & 41188

4. RGEH

ASCETAEHCR A ZigBee B E AL, FERF NI MLT, ZigBee ;&% T IEEE 1) 802.15.4 bRt
RThFE RS Bl . ARYE EPRbiERLE, ZigBee BEARE —FAEE . RIVFEM L MEHAR[10]. AR
ROEITER S . R, BAS. Kk, FEEAHT ARG R AU, AT DU AL A
Voo T ARAR AR AT B A2 -

4.1, BE&EHRIME

FE IR EIR AL R 5L T ZigBee M S M, fREAR 2 (M ZigBee AT HM &4, JHiEd K, Hi
MM 11 s

R EET G 12 s, A& RES R A I EOE 8T B & 28 P A R S B H R B A% Bk
BIRER RS, B P T e g s, JREEEE TG B RERE RS, FHLAPP i, LUK
PC i, ST Z M, ZREMNEH M. = FEEFEEIE[11], nTUSHEdEE T 263, KPKRGT .

I FAL APP AT FAR BT, I8 I A7 BAF BT 0 i e AT B S, DR A R
Ity S5 7 5F — B 1) 25 5 BT Il AT PR 8 o e 7 8 A P A 0 T P 25 AR RS L R R VPAN B 1T,
LS R P AR

DOI: 10.12677/s€a.2021.106076 725 Bk TR R


https://doi.org/10.12677/sea.2021.106076

H
ot
‘:Hg

D ) @f?\ A

DA EMEREE  MEREE  REEERES  MANUEGRRE SERNERS

igBee
Oo
ZigbeeM x| Z ’\.'

\_ BB
| = A

ZigbeeH F1EH]

((‘l’)) REEEHER
BB
BRI
Figure 11. Device topology diagram
11. B &RINE
APP/INERF BEXRRR PCi%WEB

AA
DNV L

RRFERIERTE
Figure 12. Data management platform

12. FEEEFE
3

so e LE BE 14C23C
*
® $ 20% 46%

2021108298

Figure 13. Visual display interface
E 13 A ERRE

DOI: 10.12677/s€a.2021.106076 726 B TR R


https://doi.org/10.12677/sea.2021.106076

42. BRANERRGERFA

e pT A5 SRR BT R R, BT AWRZIRKAE, W5 SR, 1
FrAMEL, R, PBVEEN SRR, IR RERSG, i M A S, AT DA I f
BEATAE S5 Z 8 AT I P A4 56 1) B Bt KT DAY i B AR N S At o T AR B BT A0 4] 13 Fra
5. B4

ARSCHE T — PR A DRI T 58, 207 Al S A, TR, EUD T O TR
RO RUFI AL TAEIET . AN S F B X 2 OB f 20 AME IR 0 NI TN R Gedt AT it iZ AR
RGURAEAL, fEtbim, EEMEARIER M. 534, JE 2 R AR, WA BT
BHE AT AL A E B . BEAe . BUTRRE R, AT BRI BEACR, JF BT LUK — S
BAT M, T RGN A ST SOE SR E 2 M . J58mT DUR R B S i e, xt
R MEE BEAT S — o T Ak, T A RS I — AR T AL I BL -

BE K

[1] BT, BBMKEARKREE] HEREA(E EREE), 2018, 48(8): 1102-1111.

[2] Mg, JETYBNE B A ARG R[] DIBNE AR, 2019, 9(8): 72-74+77.

[B8] HZ, FPHG, =56, TR ETWBMEARNAEAM L] BTFHEAR SR TR, 2021(15): 25-26.
[4] E=#8, koK BRI T RS A MBI ERR ] & R a5 8 Bk, 2021(1): 96-98.

[5] &=, 2, 4, TR, shmefs, OBl 5T rg A ok B o At 0] B BHT S R, 2020(4):

38-42+44,

[6] SkAzkk, WhHE, Bat, S TH 3T B G A B 2 YR AR TR SRS VA L], BIRES 5 ek, 2020,
43(6): 88-96.

[71 ZEACH] FETHLES AR AR KB ZIMH MR ES T RS 55 [D]: [Bit 22008 3] R B R R,
2019.

[8] ZREE), &4, Lok, &, ETARBRBEIIMRMES N EMLHE R[] 452K %, 2020, 39(2):
228-234.

[91 Zzhou, J, You, Y., Bai, Z., et al. (2011) Health Risk Assessment of Personal Inhalation Exposure to Volatile Organic
Compounds in Tianjin, China. Science of the Total Environment, 409, 452-459.
https://doi.org/10.1016/j.scitotenv.2010.10.022

[10] AEFWN, T, ZigBee LM MM ST ARIBI L[], THHENL LIRS R, 2007, 43(6): 143-145.

[11] XER. mHEE S TRIEE 2 A—F (A2 e REES S5 HERIEA) 1], B2 2R354k,
2020, 30(9): 214.

DOI: 10.12677/s€a.2021.106076 727 B TR R


https://doi.org/10.12677/sea.2021.106076
https://doi.org/10.1016/j.scitotenv.2010.10.022

	基于物联网技术的智慧公厕管理系统
	摘  要
	关键词
	Intelligent Public Toilet Management System Based on IOT Technology
	Abstract
	Keywords
	1. 引言
	2. 设计需求
	3. 系统组成模块
	3.1. 智能洗手机及人流检测模块
	3.2. 坑位智能显示模块
	3.3. 气味检测与清除模块
	3.4. 温湿度调节模块
	3.5. 控制器模块

	4. 系统架构
	4.1. 设备拓扑图
	4.2. 智慧公厕管理系统显示界面

	5. 总结
	参考文献

