Modeling and Simulation 515 H, 2024, 13(3), 2823-2836 Hans X
Published Online May 2024 in Hans. https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mo0s.2024.133256

}
4
d
w

I

R IE R R E M ETIEERERRERH
MR

IHR%, B &
P TR TR e, i

ks HiH: 20244F4H23H; FHBEM: 202445 H21H; kA HM: 20244F5429H

H E

B RR B E U R X S BB P AT RS BT B RE, SaWBE AR S IEEE -
RERM. N T RMPERIIZE I AN D IR HIRNE, AT IT 7 MR S A 22 X 4 TR0 ik
AERERRGTHRNA. KAEMEHEEN RN RSEETENRS, SFAMAR EE
BB RTUM A P RRRESHTH, BEMATLABH ERIE, BHSRESLFRMAGR, WEMS
TR ) B AT A A 5 SEBR P I RR ZRIFAE3% AT . FAREE = FEMEFRAFELIRT A
VIXE, REEREXRARENEEE, SRR TR,

XA

BOMIEER], MPEMETM, WM, BEXE

Application Research of Fuzzy Control and
Neural Network Prediction in Smart Home

Jinhao Wang, Lei Yao

School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai

Received: Apr. 23", 2024; accepted: May. 21%, 2024; published: May. 29", 2024

Abstract

With the development of the Internet of Things (IoT) technology, intelligent sensing terminals
equipped in smart homes can achieve the collection of electrical equipment or user behaviour and
upload the collected data to the cloud. In this paper, fuzzy control algorithm and neural network
prediction algorithm are applied to the smart housekeeping system to provide convenient inte-
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raction and precise control strategy. The fuzzy control algorithm can blur a large number of pa-
rameters of the indoor environment. Based on the results of the fuzzy control algorithm and the
actual activities of the user, the neural network prediction algorithm is used to predict the future
performance of the user. A case study through MATLAB software shows that the fuzzy results sa-
tisfy the application in real scenarios. The error between the time point of the behaviour pre-
dicted by the neural network and the actual user can be less than 3%. Therefore, the device with
cloud platform and voice recognition function achieves human-computer interaction and intelli-
gent management of the house. In addition, the ease of operation of the intelligent housekeeping
system is greatly improved.
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Figure 1. Overall system framework of the Smart Housekeeping System
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Figure 2. Control system framework
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Figure 3. System control flowchart
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Figure 5. (a) Temperature affiliation function; (b) Smoke concentration affiliation function; (c) Humidity affiliation function;
(d) Light intensity affiliation function
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Figure 6. Fuzzy control process flow chart
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Table 1. Fuzzy rule table for smoke concentration and temperature
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Figure 7. (a) Smoke concentration and temperature; (b) Light intensity and humidity Fuzzy inference algorithm simulation results
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Figure 9. Predicted results of night breaks
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