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Design and implementation of non-intrusive electrical appliance
online monitoring system based on Internet of Things
HE Yong, WANG Xiaoli, XIAO Haifei, SHEN Zheng
( School of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)
[ Abstract] Aiming at the current problems of non — intrusive load monitoring in the context of smart grid and power
interconnection, an online monitoring system for electrical appliances based on the Internet of Things is designed and implemented.
The system obtains the characteristic electrical parameters of electrical appliances through the CS5463 electric energy acquisition
chip, and uses STM32 to run the FFT algorithm and a multi — dimensional recognition algorithm to realize the non - intrusive
monitoring of electrical appliances. The identification and monitoring information is transmitted to the server via ZigBee, and the
user can remotely access the data through the Qt host computer for online monitoring. The experimental results show that the system
has realized the function of non—intrusive monitoring. It can accurately identify electrical appliances and monitor the working status
of electrical appliances online in real time. The system is highly implementable and provides a great opportunity for the development

of smart homes and power IoT technical support.
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Fig. 1 Structure diagram of power monitoring system
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Fig. 2 Hardwarestructure diagram of power monitoring system
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Fig. 3 Electric parameter acquisition circuit
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Fig. 4 Circuit diagram of wireless communication network
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Fig. 5 STMB32 main program flow chart
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Fig. 7 Flow chart of coordinator software design
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Tab. 1 Electrical appliance identification test results

RS R AL I %
EARENIEN] 200 184 92.0
LED 4T 300 291 97.0
HLA% 2k 200 187 93.5
HL XU 300 289 96.3

i I 2 YR S 86 AT LA Y A SCBETH Y R
USRI R A, X 4 Tl e 28 1 U
WaREHRTE 90% LA I, 6 & B 7R

SRIEATAELZE W Dy 5 AR, 4 A A 4 5
A ZEICAH G LED X7 RSk B XUE, L
JE it PC RIS Qt A AL ] ik 55 2% 3K A5 W S
BB, T SE BT E 2 A Sz R I A Lo = 2
AL TGS FH EL 25 14) SIS WA 000 60 ) e ) o s 45 80
SRRy, 702 Wa ) 5 T = 2 G 7 P H g 10 1R 0 4
SRS R SEUE A AR R AT,
My AL AN 10 B A R IE 1 5
WA 15 DS FH i 25 U AR ) AT

10 bl d il 57

Fig. 10 Monitoring of the host computer interface diagram
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Fig. 11 Historical information interface diagram
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