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Abstract

To solve the problem that the metro platform screen door is easy to freeze and cannot be opened
in rain and snow weather when the temperature is low, this paper uses 5G Industrial Internet and
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“edge-cloud” control method to realize the heating of the platform screen door’s guide rail, for en-
suring the normal operation of rail transit. The system includes a heating element, power supply
circuit, temperature sensor, edge controller PLC with 5G communication function, IOT data center
deployed on cloud hosts, and cloud control system developed with Node-red. Adopting the “edge-
cloud” control method, it ensures the normal and safe operation of the devices when the network
is disconnected, and can also achieve remote control when the network is connected. The power-
ful computing capability of the cloud provides more possibilities and scalability for the digital and
intelligent operation of the system, providing important references for the formation of a highly
integrated intelligent rail transit management system.
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Figure 1. Diagram of the heating control system
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Figure 2. UI of the edge control system
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Figure 3. Schematic diagram of the control system
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Figure 4. Logic diagram of the control system
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Figure 5. UI of the could control system
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Table 1. System experiment and test result

® 1. RGERWEMRER

TRBCIRZ/C

&R C AR, LB BNk ZU IR
203 [20, 60] PN RInH
20.4 [30, 60] pIliE:S PJIIE:
40.2 [30, 60] IE Ik
46.7 [30, 40] 1% 1 #A 1% 1 i #A
29.7 [30, 40] PIIIEE piiE:
75.4 (30, 80] R o
4. &g

AU 5G BRI mMEERT5%, SHL T PUBSSE R M TSR RSB, JRRAE 1%
JiiERes LA GE KIS RIER L T2 2, DA m &SI . ARERDKIE T 5G BRI
AERBARIN S, BEMAEPIE S N RIE B ARG, BRRAERE T 2 5 3 ims A
w5y, RAARE AT YT, AT REIEH]. BRI, MRAE RO R N
O IE], HEATHUINER, EORAE TAER RIER BT R R, MACRERA &, SEEl S B, R it
HERAR, HEERME. 36 BAS RGFIATE, MMtREMEFPUEZ B FE. B2, 5G
LG G R RITTERENE N OB S B A T SR A S, B R AT SRR A Tl i % A0
BB IE IR PP AT 2 A ia AT S IR .

S5 3Hk
(1] XSk, 68, XIBHE SG+ TV LRI R R 5 R R T). BSR4 ETARRIEERR, 2022, 34(6):
967-975.

(21 3, SHEE, phEpA. PUESCE R 5G REEOR[T]. AT RHICIE, 2019, 32(5): 38-43.

[3] Syufrijal, S., Rif’an, M. and Media’s, E. (2019) Construction Design System of Constant Pressure Control in Water
Distribution System with PID Method Using PLC Based on IoT. Journal of Physics: Conference Series, 1402, Atticle
ID: 022060. https://doi.org/10.1088/1742-6596/1402/2/022060

[4] Mellado, J. and Nunez, F. (2022) Design of an IoT-PLC: A Containerized Programmable Logical Controller for the
Industry 4.0. Journal of Industrial Information Integration, 25, Article ID: 100250.
https://doi.org/10.1016/1.j1i.2021.100250

DOI: 10.12677/0jtt.2023.124029 266 BB EEFW/ N


https://doi.org/10.12677/ojtt.2023.124029
https://doi.org/10.1088/1742-6596/1402/2/022060
https://doi.org/10.1016/j.jii.2021.100250

R

[5] Sarangapani, E., Narmadhai, N. and Santhosh, N. (2021) Industry 4.0 Technologies Incorporated with Delta PLC Based
Smart Home Automation for Rural Development. IOP Conference Series Materials Science and Engineering, 1084, Ar-
ticle ID: 012112. https://doi.org/10.1088/1757-899X/1084/1/012112

[6] Ametov, F.R., Bekirov, E.A. and Asanov, M.M. (2021) Organization of Secure Communication between Programma-
ble Logic Controllers Using the Open Platform Communications Protocol. Journal of Physics: Conference Series, 2096,
Article ID: 012125. https://doi.org/10.1088/1742-6596/2096/1/012125

[71 Huang, K., Tao, Z., Wang, C., et al. (2022) Cloud-Edge Collaborative Method for Industrial Process Monitoring Based
on Error-Triggered Dictionary Learning. /[EEE Transactions on Industrial Informatics, 18, 8957-8966.
https://doi.org/10.1109/T11.2022.3161640

DOI: 10.12677/0jtt.2023.124029 267 BB EEFW/ N


https://doi.org/10.12677/ojtt.2023.124029
https://doi.org/10.1088/1757-899X/1084/1/012112
https://doi.org/10.1088/1742-6596/2096/1/012125
https://doi.org/10.1109/TII.2022.3161640

	基于5G“边云融合”控制技术的轨道交通屏蔽门加热系统研究
	摘  要
	关键词
	Research on the Heating System of Rail Platform Screen Doors Based on 5G “Edge-Cloud” Control Technology
	Abstract
	Keywords
	1. 引言
	2. 系统设计
	2.1. 系统构成
	2.2. 工作原理

	3. 实验结果分析
	4. 结论
	参考文献

