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Abstract

For some problems, such as abstract concepts, highly theoretical, and the difficulty of effectively sup-
porting ability cultivation by the traditional experimental teaching in the course of “Automatic Con-
trol Theory”, based on the analysis of the current status of experimental teaching research both do-
mestically and internationally, a three-tier progressive experimental teaching model has been
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established, encompassing “basic type - comprehensive design type - innovative exploration type” re-
lying on the EL-CAT-IV automatic control principle experimental platform in this paper. A virtual-real
integration approach that combines MATLAB simulation with on-site experimental operation is
adopted in the teaching. The step response analysis of a second-order system and the cascade correc-
tion of a continuous system and a virtual-real integrated experimental teaching process designation
are used as examples. On this basis, with experimental skill testing as the core, an experimental course
assessment and evaluation system is established, encompassing three dimensions: process assess-
ment, skill testing, and innovative exploration. Continuous improvement measures are proposed
through the analysis of the achievement level of the experimental course. The practice of teaching
reform demonstrates that this model effectively enhances students’ understanding of abstract control
theory, engineering practice ability, and innovative exploration ability, providing a reference path for
the reform of automatic control theory experimental teaching.
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Figure 1. Core training objectives
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Table 1. Experimental teaching system

1. IRHFFR

S Y AR A

S A EI AR T4 T
WIER o2 R IR RS RO S MU 23 B S R T 5 A A

e BB RANMAS" B E5S), 25 P P TR

SERON RAERE . I T, AR BT

TFRCURA . T H BKEl, A4 E

EERCESS SR 923641 B MATLAB §)5 2

QR B LE. HIBAME. B EHRT

DOI: 10.12677/ae.2026.16102233 1314 HEHRE


https://doi.org/10.12677/ae.2026.16102233

WILE 55

TH < SWE SRR EIT SRR b, R R OER, A0
A AR, HIRIBONGA RIS, W2 1 R,

3.3. SAEHFR&HEE

KIS REAL R IIESE . 3G B FMANF IR R R =R IO R SL i

(1) fEFEREIERSEIG T, “ BURUBRATH RN L “ RGEARFEN 7 55 2 ASEarh, /2R
PESEIAT IR ARAIEE oA E, 222 E 1 SR AT TS S 310) L SRR S BRI 2 73 A . S TR A 5 A 7
5T BRI SSRGS 85

(2) BHESRGH P BIRIEBUON SR G BT, FEERE BT SR [ R Grh R B2y # A8 &
G RIRIE S, SEIHT A TSI 2, Kl WA IR 2 Simulink/ MATLAB MG -1 &, il &
M, SEBL CHRESEAS AT SINTREXNR, i S MUK AR B TR RESEEN 5, JFR
REMBLTE S RS T, R IRIAATIOSEIR T %, AR5 B SRES SOM ) Se i e B AR wlle, IR
RIS HL

() FEAPFRRIR, BEIFRERE N TR R B EANVESEHIH . BRes
), A4 E . HAEEE M.

4. ESRE AR RERFEANE

H Al ) FRAS VR A A H 07 B MATLAB 8%, i MATLAB 84 u] LLEDWL 2 1 R 4t
SRR RGFENE PRtk PREVERIRZ W, el LB R, JoR R IR 2 R
L, RAEE. REHRE, WBEAERA “DEEG” BE CBes s .

TESSI AT, FIH MATLAB (¥ Simulink T AR RG0S 1016 R BOSAY, A H
BN, KOSk, BUSCRGE IO E, I SRR HL B P4 SE P R AT X LG, AR S 5
TRZERR A, AT M BeE R 5 TR SRR F R G5, 5 Bl 2 A 2 g MBI AR 7R 1) S S0 B
HeTrik.

4.1. ZH RGN EER S YRR N 4

B R GEH R B M OSBRSS, FLses H AR AR REAI ] MATLAB &AL i RGE 07 AR,
JFREWTFERHELE ¢ MTCEHE B ARMRG AR on Xt RGN PERENIRNT,  REF T FALE BRI 2 Hh 26 23 A
IR RE TR AR, LABLRERS 70 —Bir R4

IR HTTS], BORSAERHEBIIAAT BIEAY KA AT BT i RS, T B R4
BHELE CATERLIE B ARRZ IR on, I Hrpridit R L& T 384585 ; FH MATLAB/Simulink
T RFRE B R RN BT FAR[S], SRJ5 X7 Scope AN 2k, LAMISIESR T S A0 & FE
SIERTE; SRR T, ITENRT 0T B A BRI N £, RO SR 0 HAS B I 5 Uk Re Fa b, a0 B TH
) USRI T SRR AR T I A

SIS RE A, BT AR I SE I AR TR, RN SE A6 AT WL AR IR BRI N, R 75 280 v 17 iy
24 I % I S A (B i B RGER P N KR AR AT): RS S HL, AN RIS H0 R IR R 12 Hh
2, B HT R ER S HO W N RO, [FIRDRELS T B, SRIR S R SO RS R =X, bRz
JEPH, SEBURE S £ o

42, EERAGRBRRENTEZRS O
HELE G0 R RS IE SR SUA SR A TSRS, MATLAB A LR R Gt SR IESR L T 58 A /)

DOI: 10.12677/ae.2026.16102233 1315 HEHRE


https://doi.org/10.12677/ae.2026.16102233

WL 4%

M G308, AT DRI CATIES RS, W0 DUR B FR 0K o 0 RN B A @A AT A IE 1T
SREIE G RGE P BRI R K P REFR R4, AR IE I RBUR .

HR IDEARE IE S 56 Hh 43 B AT A IE AN 5 AR IE PR L, SRRl Tkl BE X ) B KRBT IEIE,
1, FERSZIGFRE T . MATLAB 17 B ANSZI6 1 R 80E n  2 fiw .

Table 2. Calibrate experimental data
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