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Abstract

As a crucial practical component of theoretical education in automatic control principles, the course
design encompasses comprehensive training in system modeling, time-frequency domain analysis,
and compensation design, thereby enhancing the ability to address complex engineering problems.
Currently, most automatic control principle course designs rely on Matlab-based simulations. Such
approaches depend heavily on mathematical models and struggle to emulate real-world nonlineari-
ties, time-varying characteristics, and environmental disturbances in practical systems, resulting
in discrepancies between simulation outcomes and real-world scenarios. To overcome this limita-
tion, the study presents an intelligent fan control system that integrates multimodal sensing as an
innovative teaching platform. The controller offers auto-tracking airflow, voice commands, and
speed adjustment based on ambient temperature. It is more convenient, flexible, feature-rich, and
energy-efficient—making it an ideal hands-on module for courses in automatic control principles.
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Figure 1. Practical teaching system of automation
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Figure 2. Main frame of the electric fan controller
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Table 1. Hardware list for the fan system
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Figure 3. Framework diagram
Bl 3. HEZRE

DOI: 10.12677/ces.2025.138640 618 eSS G=R I


https://doi.org/10.12677/ces.2025.138640

PR/ 45

UKB) 2 57 5T R AL IRICEA L AR B, FEARYE 45 5, AT XU H A UASE SRR AT LA B Fr 42 1
I FH 2 97 57 5 S s R S AR EE

TR A 2 AR AR R R A R

(1) EFEFEH

ARG LR T2 LIS B RS IT IO . BRI RS ZMMNGS, SR A g e, 7H5
B TAMENAE B LRGBS A5, JRAHE 1% B4 N RS i g 1) XU IRI2 AT IRAS, T KGR 5
JATA] R DL R TARRE D455, S H PR INET & . (FHERT e B ARG . R FE R I R
4 FioR

T

RGEHEL

A
X BRI B T T A

Figure 4. Main program flowchart
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Figure 5. Temperature control program
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Table 2. Infrared tracking function test
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Figure 7. Noise test diagram for voice control
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Table 3. Voice-controlled noise test
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Figure 8. Temperature control function test
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