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Abstract

Temporomandibular Disorder (TMD) is a prevalent and frequently encountered condition in clini-
cal dental practice. Given the complexity of this disorder, traditional teaching methods have shown
limited effectiveness. To examine the clinical teaching outcomes for TMD, this study developed an
artificial intelligence-based virtual simulation teaching system. This system integrates founda-
tional knowledge, clinical diagnostic and treatment information, and artificial intelligence technol-
ogies to simulate the entire clinical diagnostic and treatment process, from patient examination to
diagnosis and treatment planning. The system incorporates an intelligent teaching assistant mod-
ule, offering personalized learning pathways and real-time feedback mechanisms. The results indi-
cate that this system improves dental students’ learning outcomes, interest, and engagement in
TMD-related knowledge, providing a new and efficient tool for TMD clinical education.

Keywords

Oral Medicine, Experimental Teaching, Virtual Simulation, Temporomandibular Disorders, Artificial
Intelligence Technology

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

][l

1. 3]

iR A% 15 2 6L (Temporomandibular Disorder, TMD)+g 2 A2 5l Al o< 15 A1 () PHIBIL AR S8, 5%
PRI P S TR 152 PRAE — A SRR 1] FLRIR F s, MR AAT R I A & 2] [3], EA TMD
RIRHL) N 54.2%~61.9%. TMD B AT I — RAVAIGK L PR STk, & ARG, "Ik
BAFRTRR. kOZK, mENEREEEAFKO[4]. TMD BAETI)LENFENR, 7 S8 T A
BRahS, SEmIAR BRI, NEEWRAEEAOERT, B EE SR ED] [6]. HMAEREMASEG
R AV B R IR A T, TMD (i2ia R K Hai g0, X0 DR E e 7 sk,

fE45 TMD #0257 £ AR R B UHZ AN RS2 B . 210, TMD Il RSB Fl or BUAE S 5 0, TRE
CREHEBF IR L MR SR A DS S Sk B 2 MR R [7] [8], IEERFASBUE TURAMELL
B AEMGARIREYERE ). AL, IRIRSEEZ IR T . W HHNELR RAG AW, ML S
AL AR AR SR L 22, A BT M LA R I 45 5 2 4 22 AR AT B AR B o . X R BUE AT A R
B B IR R EERE I A Z, B m PR RE .

DA ORI T M HERTE R 2 E R IR . Bilhn, 5KIM G AE[9]4E 1 L7 B 7E 1 s iR
AR IR BCE R A, 48 H T 3G 0 2 AR S R S M AR, (ER P T A I R AR AOARLAD, . FESE
[L0143R T 2 v B2 N B M P e @ ik, SR LA SR = M E A, 28T, MR R ERET
G 5K, AR E B B Im R B AE IR, B AR [11]5 5% 1 B AR AR IR TP R A, o R AU,
P B AT e SRR 20, (BN TSR, £ R BIE IR 5.

N LA BE BORTE Z0E U ) B 0 S 78, a0 s SRR A5 [12] 70 B 1 7 AR e R 0 Jon o Il i, 4t

DOI: 10.12677/ae.2025.15112043 356 HaidtE


https://doi.org/10.12677/ae.2025.15112043
http://creativecommons.org/licenses/by/4.0/

K, IR AE

WHIAFARTFBERT A, HARBARES Al 5RENT . SKREESE[1S]PPAG 1 REI7 AE Coil 2 75 #
PHRE AN, SRR HAR R T ERERRE, ERTTUR T 2ERE, R RGN U0 TMD K2 Wl
FEo BERRMSE[14189Y T 5G BT HAE R SKIR R N A R 7 th e ok, SR RE Hah s, SR,
T TR B J7 S ASHEAF B AR S LA

XL AR A TR AN Al FEBE S HOE h IR R HES, BRI ZHORET BBk
SERE AR BRIEERE) , Sk Z SE BRI T IRAR O BE 5 BRAh, AN A 20 R 45 5 B8 R B0 s B 40 A ot S 15t
HAMEA A 2 B AR Se B IR AWl T A — B3 AL 1) TMD BT R RS, B4 7FiXsss,
BT S, ARGES T AIERFIRENZWHG)T RS, SIS % AR RE B U Bk, e fit
SIS SRR AR, NTAEBLA RIRE R EANET X TMD IR E4ENZR R G- 6, MRk 1 1%
G5 AL SEENL = AL Z 1 75 T AN A2 -

AHTFECLE R S I B MR T, SRR AR SRR AN B DR R A R . RSN
BB HIAN ) S i BRI IR 2T iR . WEALEERRY], ARG 1 AR N8R, N
FURBS B 5 20 B SR 0 7 o e Vel ZIH £ TMD X —#i iiaY7, SR N LA RE S e S0l LA 45
GRTE, i THEA R R R AR, 5 THET, SRR AR A, DR A RCR . B
b, ARSI AT W R SRR A E

2. REMSWEMMARERT RiEHT

ARGELE BRI H A KRR R R, LT A0 - LI - T e R
ITER . RAUB RIS, ZUE. AN T R RIAE A, IR RS G
g W, MR T RIEEE B4R SR BRI AR T &, 1% LU BT R, 4 LT
BHUGHRA . BRERE ., BATLUL Sy i, DRI # s IR s e /. B
RHRAEHERE, (IS SI% 2 2 RUNR IR 2 BOB, 87U R LS 22 AR IO 2 TR A A

S DA R S ST G DR, R I e, SR SR - SR M B SR
RIS “HATIGAR A “iS IR I SA AR, KT “IAIATIR - BRI AR -
PRUCHIE SRR ST 8 MR B, PR B R AR I AE, B I0TE,
WEFE TR H MM RIGIR LT SR ED I, M SRR SRR, AR LSS — i &
i A T AT, S SO B A0 S FLARCILI 1).

2.1. RIS R{FIESR

WATTIR, H AR B AN R A 1 2 IR Ak, T RES T R REE I S I PRI B, 455
FHENLHEMSEEK, GEWTA A RA RN, FETHEAROR[13] [14] . ST @ A S B
HESERREE SRR, AR O H #OEE R O TR RMIEIIR S S AT RSB S SRR T =Ny
Br(REAU 07 F T H WL 2)

(1) FHIAH, AHSCIEAH A A5

HEA A A S SRR AR ST B OC T ZEL AR R . IR IRRE BTk ISR e W R ST T B U AR
gro FrpSERRAITR N A RLZE T IR AT, OIRE AR At =80 0 A R S R S
M= TEIRTT: A B BT TR A E VR LT . B SCFRENE, SRR
& b2 B RREEAT 8] BTN R o

(2) FURNIH, X AUl AT I PR A &

FEFIRR IR B, REUEN EMIE(VR). HRE 5 R BRI RIBEARMETER IR K5, SR

DOI: 10.12677/ae.2025.15112043 357 HHHRE


https://doi.org/10.12677/ae.2025.15112043

K, IR AE

F | E - BERATEE s ||

(3| . o
2 | mR - sekwes |27
R

sy 0

AEl > EEERss | BYE |

Figure 1. Experimental design ideas
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Figure 2. Virtual simulation experiment project
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Figure 3. Vibration simulation device
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