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[ Abstract]

have been the main theme of Oral Medicine since the 2Ist

Digitalization and information technology

century. In particular, the application of artificial intelligence
technology in Prosthodontics can promote the intelligent
upgrading of the entire process from the initial diagnosis to the
follow-ups after treatment. This article introduced the concept of
the current artificial intelligence technologies, discussed the
application and  progress of artificial intelligence in
Prosthodontics, as well as the existing deficiencies at the
current stage and the future development directions, so as to
provide references for clinical dentists and scientific researchers
to further integrate Oral Medicine with artificial intelligence.

[Key words)] Artificial intelligence; Oral restoration;
Digital technology

Fund program: Natural Science Foundation of Guangdong

Province (2022A1515012485)
DOI:10.3877/cma.j.issn.1674-1366.2024.01.011

BOr AL BOR IEAE UL DR B2y e, o N TR E
(artificial intelligence, A1) 7 T 68 52 4003k (1) o7 T B8 5 17 3
filto AR —IU GG, T AU B H 4 (computer-
aided design and manufacturing, CAD/CAM) H 20 tH:42 80 44T
Pk H T il AP AL B SE ML B S A, BREL Tz BT T
Wi A, Shy 1 B 7 B Pt B e 280 G o RS 5 1 A e T 5%
BEA R R A LR 1 & J , ALK [ P S ME
FEMRAA o ATAT LAGE S AL A 27 2] FIR 27 20 55 07 1 e I
PRASH R A R BE A, A BRSSP JR AR RE YL
SRR I T TSR ALIER N PR HEBERIR SR A5 RE T, o8
N A R R S AT 55 . YT ALE N T
FEE S A di e A 2 W 5 Rt B =R
PE FARMBUS A0, BTE N BRI SL EE Rem i, 2
YT RIRCR M RERIRCR , SEEE LR Ry vl i i RASE
ARSI ATEOR B, SR HAE D B S B 0 )
KJETT I, LI AT T B 227 iR AR & 5 B &
RS

— N TE RIS S s

AL A FHS 3 i s, it T AR 26 S 4k 110
H SR o Blde > e —Rhi bRy e s A P
B2 S AL B RS HAR  TREE 7 VR B 27 2T B — A
32 22 J2 A 22 P 205 0 B A o 38 3 P D11 2, 7T LA A 8l
B P R R AE LA IR MR SO FITE 4 4R AL
W BA AR . T B EEE2Y7 10 AL A CHE S DL
#1,

TONTARETE DB LT

1L GAFIZ I 5 SR 57 RCH - 78 1 S 12 W
SERNJ5 BT PR , o2y T Y BE A s Oy SRt
HORFA R E 1 RCHTIN AR , o RTINS v Sz A5 A
WIYT I 5, N =3 il 5 B = Se U E AR A, JE A
WA EH PR BOTERR R 5E

H A 5 2 — T S Ve B, HA2 Wy el i = 2 4 foke
A FNERA I FNRIE D IR OG5 AL AF 2 A A
YN , B TE AR B E 2 2y iRl . HAT, AT R %
R B 25 2D SR AL 58 BRI Ar 4528 111 S AR 8K



66 AR TR BE AR 2 (L TR 2024 4F-2 A %5 18 5% 1 ] Chin J Stomatol Res (Electronic Edition) , February 2024, Vol.18, No.1

R1 T HEEE ST RN TR BEEAR R AR AL &

HARK TR

TEX

HL##=%: 2] (machine learning, ML)"
’I?%fzﬁéﬁ(experl syslem,ES)W

A 8% i 7 4k P (natural language
processing, NLP)"”!

¥ 23] (deep learning, DL)'
1A PRI (mixed reality, MR)"

TR ISR 0T I B B, R B WA T AL B M i D R 207 58
A I B R B GE A THER, W] LIS 1 s i Va7 TR R4 52 2 1 I 491
SIMT IR B RE R AT 5 004, A TR AL AL 3, U OGRS B, Se R 5 R A

I FF Ao 22 R 2 3T 0 s I PR, S8 10 s 28 1) 11 sl RN e 12 I8
i FERAER S (virtual reality, VR) FIIE5R P (augmented reality , AR) 254, SR 4E 1 i = 4E5085 , A= U HL11
WEFREE il B O A 2 3 LK

550 SRS AP RO R A
T PEMR 2 M 25 TR S B BBAR P90 5 A 1 Bty A e T s =
AERFAEANFN H AR DR RFAIE 1] 5 38 i R AE -5 i R R 0
B SCIRALIN 272 T, S b UL s i A ME LA 129 1) PR
Wiz, AN AL GERLER 27 > HOR AP SRS R 5 2
(] 5 285 T ST A S A3 #1 R AR A A8 S AR 1 i i
FIECLOE S

AUFZEG S HTS WTE R R & PR TRoR e B0
BB S T SORBERE, DA AL 47 KU AU |, LA e 1 JEE A
SRR, Lee 557 2 359 MU 1 (19 i PRACHE F1 17
A S HUE BR324 50 F 5 I8 5 BRI
WA PPA R , e DR SRR R AL A 7 2] 3 S AT L)
HEAT AR TU00 I AR A5 48 e (VAR B . Aliaga 55 R I BE T
FHIHEFE RS (case-based reasoning system, CRS) Tl &2 &
PRI S B ERAYT 175 b, HAP 40 3R 22 5050
0.42F10.214F . SMAARTE, GET AR T 22 2% T T F
AR IR, TR 5 T 88 22 >0 1 ] YA SR T 7 AACR DAl 5 ik T 58401
FORHE R T 11 PR3 S48 R 58 (clinical decision support
system,CDSS) . AN, AT ]l i oAb 2% S IR (1) i 52 475 )
GARAACTRIT TR

BETURBE 2 T 1 1 2 B BRI W\ 2 U5 B ROAS VT
ili R 2T BRI TR KRR S 1) 22 A2 B S5 2
WA . (AP TEREE PR32 B AR A S RIS AL AT e
JEANVEFCAE R Ay fifp DR ik B[R] R, A7 2 SR L 3 A4 Bkt
L2 (generative adversarial network , GAN ) AR IR T B 171 1
BIRBEAEL R, 5 NSRS E R, il
FHAE B 7 U B N 2t 22 R 45, I3 5 BON A 0 R
A THEERIAE 11 JEE B 27 vh B ST RS ROCR LU DB 4R AN 1Y
)R X TR AL A A B I DERC T L, Schneider 5517 HEL
AR BE AN o 18] 9 LA B0 R 16 e 3k A2 2% P A A6
B LSRR R 5. BEAh, Alsomali 56 & BT
LA BE 1 R R T B R ATE L A A bR s RORS A

2. B EARBT B AR BT AR L6 | A S E B
15 2l A BBt T 2l Sk S8 A T A A A A T

Z ISR W], AVBCRLY LE G RE ) BARL T B e
VA (AR T o S (0 AL 2 2R A 91 v, HL R
JESREAR ™ . A CAD/CAM HE A W] 2 i 18 AR B A i)
RO AHXT TASMK B E 158 T RE T Rk, 2D XFTAE i 2%

(2D—generative adversarial networks,2D-GAN) 1 3D ¥ )&
BUXT 1 W 4% (3D - deep convolutional generative adversarial
networks , 3D-DCGAN ) "B 70 ] Fy 52 ) FF ol [8] 274 1k = 4k
(three-dimensional , 3D) %4l , BHUBINBE T 5 KI8T AH AL
5o X6 3h i , T RN L R R G0 B E ki
TS RAF A RCR ABAF AN BRRZ fL Rk ) A R
SR BT AL A ) WS AT T S 4 e e
SF AU I T ARSI = A B B SO e AR
2 FEE W R BETT 2% 1  A ATEAS BE, fh 5C R
B RFRF R 06 3 U T 5CTE S s e v [ )
A VERF IR o XS IR 0L, B AR T B Ls G is s L 5
% BB AL KR GG HORIEAT 207 R L, S 4R iRt
ST AR T 5

FEFPRAG 52 75 10D, AL AT LG o 4331 94 1 5 IR R
TN AR BAE AR X 1) =0 s FrE TR
MIRCRFIRGIARE . BFFE A, Sl ARAR X 7R s 455t i
PRIZ R N ZRAG TR (A ALY A HER 3 1k 93.8% ~ 98% 7
IRJG  ALTT LAZE 5 AT BROT A FIBIL a7 ~J DL AL Rl R A Fr) 152
T, PR AR AR A FLBRBE K BE R AR A S LA N A —
B FURI N S S A AR AR RS E MR AR WA A S
PR F Ay 45, AT AR BB 1 AU R 22
QR R R, PR A R IR B A A R AR A
R 72, Al Bly B A R e P i A A R 7 2R, 42
AR, A, AR SRR T DL i SR A A%
SRR AP FUERE | S22 B 1 10 A ) 2 R R AL B
2, Sl R B A AT T A S B, AT i T A B A BE
AR I AT LU R EARET WL T AR AR, R ARSS
RO R I 2 A Vs HA B

3. B ARHIVE : CAD/CAM 53D FTENH AR 5 ATMIZE 7,
AT RLSEBE A S AT A B4 REAL RS A AL PR R B
fedi] . BAKTTS , ALAT A58 R G RNIE AR IIEAR , 7]
IS T 30 5 S i AR ST I M I PR3 B O3 R ) B
VR B A 2R, S BRI R A R ) i AR R . AL AT LA
IBME R RGINGRR ARG 55 1 S B R RPEBH
T 58 AT R TRIN A4 R RE PEAS R b HE7E , S B B4 1R 1Y
F AR A 4, Li 55 R AL A% 2 > 4 R 3
CAD/CAM B 5 A4 BRI B0 25 5 B S HEE M N 3 . 3D 4T Bl
Fi AR AL ARG Z (stereolithography appearance , SLA) 7] F F



FPAE T BE 2 T 2 s (L T W) 2024 4F 2 A 45 18 4526 1] Chin J Stomatol Res(Electronic Edition ), February 2024, Vol.18, No.1 67

TR S B P 4 L G b AL AT LTSI AR [ i i 2 500t T D
TR AL RS LA A S PR ST BB R

4. Bl NEOR  HLEs AHORZ i AL BL &2 ] AL I ds
FECE Ak B A5 22 s BT HOR 45 TR — N 2 2R RO R RE &
g, LA B A 15 B B (R TR L8 AR IR 5
6] Fliz 3ly) iz S0 R CRAE e RSPl a8 A Y18
ST ) A A () RO A ) o R AL g A
BB S JEARRS B, 2 1 EAB SR T 0] 8 BE A VA2
KM ESAMED) )y, B AR PR AL HLE A B A
T H AR (computer-assisted implant surgery) F1 5 3= Fi #E - AR
(autonomous implant surgery, AIS) . T # &4 e} B A R
A FHAUBE S fih it S A5 B w8 A Al Bl AR ARl 5| 4
5 TRl B A AT AR B SR PSR R R S F IR T CT AR
AR 7E TN T TR B8 HEATFAE (A% 1) 1 52 R
B X PR ARHER I LR R G MR RS E AR L (H
WAFAE A i 27 T A A R o [ SRR R PR

R BEVEAE A RIS AN R G HER T 224 |
AATHERIFMERCR . XA TS ZRMHTRA
RN P R 0= ol e AT B N AT B TR G Z N
TALGE T M S B S FALRRT PR ™ . BN, 4 A 3
SRR T A A O 25 A 150N, 3 B TR P ¥ R 22
0.09 mm"*", I FL R F B 45 4 ]t 2 D2 T g 227 R
BIIBARG FMRGEE G, v 5B AL R AU LS ER R
PR TCEE AL I, AT TH T2 AR B RS 1 JBE R 22 4 P 5 30 T 4 ik AL
ERNARE S5, 4 AR ) AR TS SR, Rl
BLES AR ¥ Ho ik = 58— B BARFRERIAT LG, S 80™
[EANHERS Mt N o [RIET, 22 2P Fn ] S8 PR O s it
ANGEE  AEAE SIS AT RE . AN, ABR2E [ B
YA R .

ZIFTE R AR T AL T 105 2 B0 4oet A A
I 201 SCIAT 525 S A IR T, B A T Bl R T S 30 55 1
BARE . LaserBot R HLAS AFIH KFNEOL R LB 3D iz 3
KEufE ], ol B CE R e . HLas NEORTT S
Bz R e sfoE - 455 M. Yuan %SRS B
BERUBRE 723 5 | ARG A Ik b O e A T i OF Bt T
B B AL AR H BRI, BRAP AR S sz i o i PRI,
B R WY, HLAS AT KR 197 BB AR 1% 22 4 (0.097 +
0.022) mm, FA I (17.0 = 1.8) min"“*' WAk, AT AT fEH
PN TIA8 58 U A 14 26 IR 26 B DRMIE S AR S B 5 i
BEWE B2, s LA AT SRS 40 Y 1 S A4 e
BN TR i B2 AEHE 0k BE PR U s 4 v o [
I FE S I PRI AR A Y 58 B A A LLHE ST A -
PR A 72 AL Bt 1 22 8 S ) 15 6 100 4l B 2 o2
TSR AR RN TR T 11

BT B I B BB TR I RE I s~ T WAL e
SRALIER Y 3D B ORI SN L PR T HE LA
NI R o HEF LR A = 25 B 2R A 5 T 2, AR
i 2B B DB AR PR 5 ik, Bl SRRt

U T 1932 3%, FIPULBCT R T RO A B AR, i
JRBIASSERARE A S, HAT, 4 1 SCAHE D7 T A5
I LB Zhang 45 4 SRR R 2% A b 28 AN 25
DA Ky ek B, S 5 S AR AR )18 S L R R] AP ]

5. S R A N AN T 5 RS < TR SR A
Bl MBI IRS B AT OUS 5 R, S B AR , F L
vt TR AT 2 I MBS A5 i 2, SEBL A PEAL Tt
e X FIRIT IS RS , i AT F LI R B Slise i R Ik
AR S BE A R [ B N s )V RS L R
I e e B 7 s B s ) AT B P A A P

= R R

B 1 M = R R 1 2 2 K, ALBORAE B A2
BIT & BN HET 2 ARSI TR E |
BT AT BN A2 T, FIE T 2B T R
BLAR NRIBT S, I 65 B SHS ATEOR I PREG AL 0 24
BT, ALTE 1711 1% 22 45U 4 107 137 5 R e R 2 PR AT Al
B2 W FIME S AR st , AT i v s Kol i 2 (AT
PRI AR o SR IR 2 ] S5 BOR AT ATE R (e
FRARFITAR T, BRI R PO i R R A T A B )1 2, 42
F W HER R > (ELR) A5 ALTE o B B O T AT
FAEARTEER RS ™ o IR , BRI BRI AR
14 22 S ANHLE BRI SR il 2 T ALTE F SR YT o
A

IR, ALIEAR TR 85255 1) B B, S BEAE My e PRV 1Y)
BT R B L ZIATEREHINT ™ PRI, i
it BE5 ] FAT 22X AT AR B LR A AR ok G X i
BERAT B TC G 5 . AR, ATF AR5 4k S 42 T+ I w7 ffe g
P ZACRE I M Z 2 BhRlE L, LASE B 2R 11 Ji 1] sl A 4 1
IR, BIEE R REH . R, T3 S TR
HEHEERR S ALZTUHBORTE A HELL T 2x (@ i
AN AT P2 4 e o
FIZMZR A1 AR TR 2 e

2 % x #t

(1] WA 10 B 2 RN TR BE SR DG AR A RIF 58 0L 3k Je
[J]. HfE DR R 225k, 2023,58(6) : 505-513. DOL: 10.3760/
cma.j.cn112144-20230505-00183.

(2] XUHEED, SKBE N T RRAE 1 i B2 R g I E R [ ], s
24 BV R, 2020,35(18) - 12. DOI: 10.3760/cma.j.issn.1000-
8039.2020.18.114.

[3] Lee SJ, Chung D, Asano A, et al. Diagnosis of tooth prognosis
using artificial intelligence [J]. Diagnostics (Basel) , 2022, 12
(6):1422. DOI: 10.3390/diagnostics 12061422.

[4] Mayta - Tovalino F, Munive - Degregori A, Luza S, et al.
Applications and perspectives of artificial intelligence, machine
learning and “dentronics” in dentistry: A literature review [J1.]
Int Soc Prev Community Dent, 2023, 13(1):1-8. DOI: 10.4103/
jisped.JISPCD_35_22.

[5] Mohammad - Rahimi H, Motamedian SR, Rohban MH, et al.



68

(6]

(7]

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

AR 15 2P 9E 2% (TR 2024 4F 2 A %65 18 455 1 M Chin J Stomatol Res(Electronic Edition ), February 2024, Vol.18, No.1

Deep learning for caries detection: A systematic review [J]. J
Dent, 2022,122:104115. DOIL:10.1016/j.jdent.2022.104115.
Yamaguchi S, Lee C, Karaer O, et al. Predicting the debonding
of CAD/CAM composite resin crowns with AI[J]. J Dent Res,
2019,98(11):1234-1238. DOI: 10.1177/0022034519867641.
Pethani F, Dunn AG. Natural language processing for clinical
notes in dentistry: A systematic review [J]. J Biomed Inform,
2023,138:104282. DOI:10.1016/}.jbi.2023.104282.

PR AR08 MRAE, T BB A 11 R I A AR B
LW RIS Y] [EBR H B AR, 2023,50(2) ¢ 138-
145. DOI: 10.7518/gjkq.2023019.

Thurzo A, Urbanovd W, Novak B, et al. Where is the artificial
intelligence applied in dentistry? Systematic review and literature
analysis [ J]. Healthcare (Basel), 2022, 10(7) : 1269. DOI: 10.
3390/healthcare10071269.

Sarode SC, Sharma NK, Sarode G. A critical appraisal on cancer
prognosis and artificial intelligence [J]. Future Oncol, 2022, 18
(13):1531-1534. DOI: 10.2217/fon-2021-1528.

Hegde S, Ajila V, Zhu W, et al. Artificial intelligence in early
diagnosis and prevention of oral cancer [J]. Asia Pac J Oncol
Nurs, 2022,9(12):100133. DOI: 10.1016/j.apjon.2022.100133.
Patil S, Albogami S, Hosmani J, et al. Artificial Intelligence in
the diagnosis of oral diseases: Applications and pitfalls [J].
Diagnostics (Basel) , 2022, 12 (5) : 1029. DOI: 10.3390/
diagnostics12051029.

Li S, LiuJ, Zhou Z, et al. Artificial intelligence for caries and
periapical periodontitis detection[J . J Dent, 2022,122:104107.
DOI:10.1016/j.jdent.2022.104107.

Aliaga 1J, Vera V, de Paz JF, et al. Modelling the longevity of
dental restorations by means of a CBR system [J]. Biomed Res
Int, 2015:540306. DOI:10.1155/2015/540306.

Wi, SR SRBR T A, TR S B SRR CT
B4 B g MR SRR B IE T ], A I B 224k, 2023,
58(6) :540-546. DOI: 10.3760/cma.j.cn112144-20230302-00067.
Patcas R, Bornstein M, Schiitzle M, et al. Artificial intelligence
in medico-dental diagnostics of the face: A narrative review of
opportunities and challenges [J]. Clin Oral Investig, 2022, 26
(12):6871-6879. DOI: 10.1007/s00784-022-04724-2.

Schneider L, Arsiwala-Scheppach L, Krois J, et al. Benchmarking
deep learning models for tooth structure segmentation [J]. J Dent
Res, 2022, 101 (11) : 1343-1349. DOI: 10.1177/002203452211
00169.

Alsomali M, Alghamdi S, Alotaibi S, et al. Development of a
deep learning model for automatic localization of radiographic
markers of proposed dental implant site locations [ J ]. Saudi Dent
1, 2022,34(3):220-225. DOI: 10.1016/j.sdentj.2022.01.002.
Wei J, Peng M, Li Q, et al. Evaluation of a Novel computer color
matching system based on the improved back -propagation neural
network model [J]. J Prosthodont, 2018,27(8) :775-783. DOI:
10.1111/jopr.12561.

Tian S, Wang M, Dai N, et al. DCPR - GAN: Dental crown

[22]

[29]

prosthesis restoration using two - stage generative adversarial
networks[J]. IEEE J Biomed Health Inform, 2021,26(1): 151-
160. DOI: 10.1109/JBHI.2021.3119394.

Ding H, Cui Z, Maghami E, et al. Morphology and mechanical
performance of dental crown designed by 3D-DCGAN [J]. Dent
Mater, 2023, 39 (3) : 320-332. DOI: 10.1016/j.dental.2023.02.
001.

Zhang J, Xia J, Li J, et al. Reconstruction-based digital dental
occlusion of the partially edentulous dentition[ ] ]. IEEE J Biomed
Health Inform, 2017,21(1):201-210. DOI: 10.1109/JBHI.2015.
2500191.

Chen Q, Lin S, Wu J, et al. Automatic drawing of customized
removable partial denture diagrams based on textual design for
the clinical decision support system[J]. J Oral Sci, 2020,62(2)
236-238. DOI: 10.2334/josnusd.19-0138.

Takahashi T, Nozaki K, Gonda T, et al. A system for designing
removable partial dentures using artificial intelligence. Part 1.
Classification of partially edentulous arches using a convolutional
neural network [J]. J Prosthodont Res, 2021, 65(1) : 115-118.
DOI:10.2186/jpr.JPOR_2019_354.

Yuan F, Cheng C, Dai N, et al. Prediction of aesthetic
reconstruction effects in edentulous patients[]]. Sci Rep, 2017,7
(1):18077. DOI: 10.1038/s41598-017-17065-y.

Kurt Bayrakdar S, Orhan K, Bayrakdar IS, et al. A deep
learning approach for dental implant planning in cone - beam
computed tomography images [J]. BMC Med Imaging, 2021, 21
(1):86. DOI:10.1186/512880-021-00618-z.

Mangano FG, Admakin O, Lerner H, et al. Artificial intelligence
and augmented reality for guided implant surgery planning: A
proof of concept[J]. J Dent, 2023, 133:104485. DOI: 10.1016/j.
jdent.2023.104485.

Revilla - Leon M, Goémez - Polo M, Vyas S, et al. Artificial
intelligence applications in implant dentistry : A systematic review
[J]. J Prosthet Dent, 2023, 129(2) : 293-300. DOI: 10.1016/j.
prosdent.2021.05.008.

Sakai T, Li H, Shimada T, et al. Development of artificial
intelligence model for supporting implant drilling protocol
decision making[ﬂ. J Prosthodont Res, 2023, 67(3) :360-365.
DOI:10.2186/jpr.JPR_D_22_00053.

JEl B, SRR DS , S5, 1 R IR Y T B I PR I SRR
R B PEAT L) ], e TR BR 22k, 2021,56(8) : 799-804
DOI:10.3760/cma.j.cn112144-20201210-00608.

XUBH, 2, Xk R SR A5 IS AR 11 JE B 2 v 4 10 ) e
B DRSS E 225, 2019,20(2) £ 102-107. DOI:
10.19748/j.cn.kqxf.1009-3761.2019.02.009.

Ochandiano S, Garcia - Mato D, Gonzalez - Alvarez A, et al.
Computer - assisted dental implant placement following free flap
reconstruction: Virtual planning, CAD/CAM templates, dynamic
navigation and augmented reality [J]. Front Oncol, 2022, 11:
754943. DOI:10.3389/fonc.2021.754943.

Matin I, Hadzistevic M, Vukelic D, et al. Development of an



FPAE T BE 2 T 2 s (L T W) 2024 4F 2 A 45 18 4526 1] Chin J Stomatol Res(Electronic Edition ), February 2024, Vol.18, No.1 69

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

expert system for the simulation model for casting metal
substructure of a metal - ceramic crown design [Jl.
Methods Programs Biomed, 2017, 146: 27-35. DOI: 10.1016/j.
c¢mpb.2017.05.004.

Li H, Sakai T, Tanaka A, et al. Interpretable Al explores

Comput

effective components of CAD/CAM resin composites [J]. J Dent
Res, 2022, 101 (11) : 1363 -1371. DOI: 10.1177/0022034522
1089251.

Mahmood MA, Visan AI, Ristoscu C, et al. Artificial neural
network algorithms for 3D printing[ J |. Materials (Basel), 2020,
14(1):163. DOI:10.3390/ma14010163.

Kim R, Abisado M, Villaverde J, et al. A survey of image-based
fault monitoring in additive manufacturing: Recent developments
and future directions[J]. Sensors (Basel), 2023,23(15) : 6821.
DOI:10.3390/s23156821.

Qiao SC, Wu XY, ShiJY, et al. Accuracy and safety of a haptic
operated and machine vision controlled collaborative robot for
dental implant placement: A translational study [J]. Clin Oral
Implants Res, 2023,34(8):839-849. DOI:10.1111/clr.14112.
Yang S, Chen J, Li A, et al. Accuracy of autonomous robotic
surgery for single-tooth implant placement: A case series[]J]. ]
Dent, 2023,132:104451. DOI:10.1016/j.jdent.2023.104451.
Chen J, Zhuang M, Tao B, et al. Accuracy of immediate dental
implant placement with task - autonomous robotic system and
navigation system: An in vitro study[J]. Clin Oral Implants Res,
2023. DOI: 10.1111/clr.14104.

PR AR, 2, 55 B B ERIL S N TR RS0 3h
PR IR EDR B B RITSE [ ). e LR PR 2725, 2021,56(2)
170-174. DOI:10.3760/cma.j.cn112144-20210107-00008.
Bolding S, Reebye U. Accuracy of haptic robotic guidance of
dental implant surgery for completely edentulous arches [J]. ]
Prosthet Dent, 2022, 128(4) :639-647. DOI: 10.1016/j.prosdent.
2020.12.048.

Li C, Wang M, Deng H, et al. Autonomous robotic surgery for
zygomatic implant placement and immediately loaded implant -
supported full-arch prosthesis: A preliminary research[J]. Int J
Implant Dent, 2023,9(1):12. DOI: 10.1186/s40729-023-00474-
2.

Wang J, Shen Y, Yang S. A practical marker - less image
registration method for augmented reality oral and maxillofacial
surgery [J]. Int] Comput Assist Radiol Surg, 2019, 14(5) :763-
773.DOI:10.1007/s11548-019-01921-5.

0 AR B AR AR E D | S EORI T R
[J]. i ps B2, 2018,53(2) £ 137-140. DOI: 10.3760/
cma.j.issn.1002-0098.2018.02.016.

JEARRS , 5T SRMEMS , 45 H IR IR TL S A A Sl AR i

[50]

[53]

[55]

RGP RIS SR ] heEE 4GS, 2017,
52(5) : 270-273. DOI: 10.3760/cma.j.issn.1002 - 0098.2017.05.
002.
Yuan F, Wang Y, Zhang Y, et al. An automatic tooth preparation
technique: A preliminary study [J]. Sci Rep, 2016, 6: 25281.
DOI:10.1038/srep25281.
Lerner H, Mouhyi J, Admakin O, et al. Artificial intelligence in
fixed implant prosthodontics: A retrospective study of 106
implant - supported monolithic zirconia crowns inserted in the
posterior jaws of 90 patients[J ]. BMC Oral Health, 2020,20(1):
80. DOI:10.1186/s12903-020-1062-4.
LI, 7e RO T HE LB SEBRAE 11 A8 52 v 1o A
AR )], E A TSI, 2020,24(22) : 3594-3601.
DOI:10.3969/}.issn.2095-4344.2277.
Usui T, Maki K, Toki Y, et al. Measurement of mechanical
strain on mandibular surface with mastication robot: Influence of
muscle loading direction and magnitude [J]. Orthod Craniofacial
Res, 2003, 6 (Suppl 1) : 163-167. DOI: 10.1034/.1600 - 0544.
2003.250.x.
Zhang YD, Gu JT, Jiang JG, et al. Motion control point
optimization of dental arch generator [J]. Int J U-E-Serv Sci
Technol, 2013, 6(5) : 49-56. DOI: 10.14257/ijunesst.2013.6.5.
05.
Batra P, Tagra H, Katyal S. Artificial intelligence in teledentistry
[J]. Discoveries (Craiova), 2022,10(3) : 153. DOI: 10.15190/
d.2022.12.
rhie N RS E [ 55 Be. 1155 g 06 T B & (o [ i 2025 ) 119
JHAHI[EB/OL]. (2015-05-19)[2022-08-29 |. http : //www.gov.cn/
zhengce/content/2015-05/19/content_9784.htm.
Mohammad-Rahimi H, Motamedian SR, Pirayesh Z, et al. Deep
learning in periodontology and oral implantology: A scoping
review [ J]. J Periodontal Res, 2022,57(5) : 942-951. DOI: 10.
1111/jre.13037.
Schneider L, Rischke R, Krois J, et al. Federated vs local vs
central deep learning of tooth segmentation on panoramic
radiographs [J]. J Dent, 2023, 135: 104556. DOI: 10.1016/;.
jdent.2023.104556.
Kumar P, Ravindranath K, Srilatha V, et al. Analysis of
advances in research trends in robotic and digital dentistry: An
original research[J]. J Pharm Bioallied Sci, 2022, 14(Suppl 1) :
S185-S187. DOI: 10.4103/jpbs.jpbs_59_22.
T, AR, BT A S N TR RERCE AR B RO
] MEEE24, 2023,43(7):577-583. DOI: 10.13591/j.cnki.
kqyx.2023.07.001.

(e H 9 :2023-06-08)

(A SC o4 . T18)



