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[Abstract] Objective Smile aesthetic evaluation is a critical component of clinical treatment
planning. As a key aesthetic indicator, the precise classification of the smile line is crucial for optimizing
restorative and reconstructive treatment plans. However, classifying smile line requires accurate
assessment of complex relationships among the lips, gingiva and teeth, and analysis by dentists involves a

degree of subjectivity and chances for misdiagnosis. This study aimed to investigate smile line classification
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by comparing the performance of convolutional neural networks (CNNs) and large language models
(LLMs) , as well as clinicians of varying expertise levels, in this task. Methods Based on the publicly
available high-quality FFHQ facial dataset, a smile image annotation dataset comprising 1 000 samples
was constructed following image preprocessing and standardized annotations of three types: high, medium
and low smile line. Seven classic CNN models (VGG16, ResNet34, etc.) and five representative
multimodal LLMs (Qwen series, LLaVA 1.5-7B) were employed for training, validation, and testing.
Model performance was evaluated using accuracy, precision, recall, and F| scores, and compared against
assessments made by clinicians of different seniority levels. Results Among the seven commonly used
CNN models, the ResNet152 model demonstrated optimal overall performance, achieving a mean
classification accuracy of 83.30%, which significantly outperformed other CNN models and multimodal
LLMs. Senior dentists achieved a classification accuracy of 83.00%, comparable to the performance of
ResNet152. Heatmaps demonstrate similar attention regions between ResNet152 and dental practitioners.
Conclusions CNN models demonstrated substantial clinical potential in smile line classification tasks,
attaining expert - level performance. In contrast, large language models required further optimization for

medical image fine - grained classification. This study provided experimental evidence and technical

insights for developing intelligent aesthetic assessment systems in dentistry.

[Key words] Smile esthetics; Classification of smile lines; Deep learning; Large language

models

DOI:10.3877/cma.j.issn.1674-1366.2026.01.003

A VAL AE TR I R A2 B MG 7 ke 1) 22 56
AR, b A5 SRR A R SR 1 s 22
PG R S AIR T LA AR . SRR i 5 18
S IF TR RN IE IR 45 22 A 1S R 22 B )
KA, RO LA G PR 7 ROCR 1 52
FEbR o AW AYREEE A i SO s W IR
W 2F e S5 22 i ) SR S S BN sl S U R
PR, Ho, SRERAE N ISR S A B SR A, R S
BORVEAE A R MIRIRE L. RERBATEA
IR AN HL R, BT ST AL E % B
1 e B 52 T LT MG PPl A R - X
TR B , - BRAS P 3 18 AN 52 0 4 5
SEWL 5 X T R SRR IR RE, 2 A B i R
2 e B R MBI, R Y
KA HA BT F BRI il 5 B 1E S B A2
HRYT TS R A UM AR T ACR

WAL A R0 1 Jh SR 0 288 14 T B0 A5 5 3%
A AR T AR A BT BRI 2
AT URAR o B, T Il R U ) 12 Wb o 22
B A—, HRL R W K3 s A -5 5
TR 23 A7 B 50 2R B S HI W, 725 5 1 B SR e 7y 2R 4
RA—E R, oy T2 2 S Bl #Ak
TRE T, R 7E [ S8 25 A B0 55 R 7 7 S8
FEAEXE LK AT 83, 5y 51 2 1) 3 B S 3 B A
M 2% o X LR AT REIE N2 (IR12, A

IPROR 30 2 G B BVl A, S BO2 YT o TR AR
WFET) , 29 T e A AR B R 3R T &8 B
WG HE LWL Sk o3 B 43 2800 11 S8 e P A
oy,

FIZE L2 00 A sk, C A 2 B IR R T
AL GE 75 S H B L o AL . Lee 557 W
OpenCV AL J5 12553 311 73 B R & b iy |
A F S A 1A DX, O3 5 2 R 2 A T AR L (i
IR0 A g2 E 1. AT IS
BRI S SR UER I L SR T HE iR T 08 O AT A AL e
FRRRAE AR BCHRAE , 18 oA SR F R TR 2 2 > i 7 vk
SEEL4 A SR REAL . B N TE BE (artificial
intelligence , AD £¢ AR 1Y & Ji | VR B 2% > /E iy Horp —
T SR, T BE A R R AR R R
Gy I IR IR B A M VT RS R dERRPES . R
1 28 X 2 ( convolutional neural network , CNN)YE A
T2 I P B TR R A ) AR i sk A AR B S TR R
ik, AT LA ROR 50 5 20 i — 4 BS TR B2 BBy
AR5 h R B Y HERPE " AR, KRS
#57 (large language model , LLM ) 1) B8 8 264 (i 15 H:
HA KI5 2838000 Kz Akse s, iy 2
FEZS LLM (2 Qwen £ 41 \LLaVA-1.5-7B) & B4 E 4%
fi BT VR TT 45 8 SORFEATHE B RE ), g 1 B 262
BRI R TR TTRE . SR, SR 43280 K
XoF G o B Jes RN U7 22 [) Y 5 2 5 ) DG 3R, WA



AR R BE2EF ST 2 8 (AL TR 2026 4F 2 A 55 20 456 138 Chin J Stomatol Res (Electronic Edition) , February 2026, Vol.20, No.1 19

UENDERR IR O E ¢ Vi WAL 7S S ONEE 2 A1

N, WS B TER LT CNN 5 ZHEZ5 LLM
PR LA A9 AT | AN [R] ATRE T 75 552 R
TR T S RE R AT 55 R B TERE , JF 5 45 E I
IREEIHEAT U, TR ATTESR A48 B 36 AP ARG
IR (g e RAT 1 o

AREFHE

— HEsk

AW 5l FH A JF 1 1= 0 o A B0 4R FFHQ
(Flickr-Faces-High Quality) SR EALE 70 0004
5K 1024 x 1 024 43 HE AR (1) 75 o1 5 PNG # AR,
NS N U N ESE A Sl E AR A €
FNG B R EE 1 AR A R . R IE %K
A 1 o N — B0 , N FFHQ 248 48 rh B AL Pk ik
AT R AT LS

L AGEARIE - (1) AR IE TS 5 (2) 1T LAY b
Sy BRI R B

2. HEBR bR - (1) FIAGORE M sl 1 DX A
() BB T 05 1 SO Y R X, e
ZALBEHLAN A 1 000 5K AT G ZOR MK A, DAt
Jei AR YR AT I kLI UE KK . N R BE LBk 1k
100 5K AE R R A | FH X6 oA [ A5 78 % 45 9% ifs IR
BRI A S o AT P fE

= MG AL B AR

TR A AR B st 4 B ot
X MG R AT bR AL TAL B, 98/ i T R 7S S M
WK T . 41 LabelMe ™ 45 7 8 44 (v5.5.0) T
SbRTE A X, DLl FAE R 20hRie R B =Z A Al
PN 11 £ 22 18] (R 35890 BT, O 1 P A0 1 3 8 1 e
X3, 58 G AL 34

HT EL A I PR 20 565 1) 11 s ok I e Ak 2 )5 ]
BTG BRI, I i L AL P B I i AT S A%
DUBA PRAT i — Bt o RS R H Tjan 342 H 19
PRUETEA TR 28 IR HE TR B A 1 5 2 R AL 2 1Y
TS g e el B P Y VAN SR VA7 I S VAR S

LY FIE T4 Tl [y, ik 4
A 56 BB A A

2. IR R R A T A AN R AR
s LR LA A, 8% A R 75% ~
100%

3ARMIRLL : LR T4 E s Lt Ao, #%
A AT 75%

= AL I R A

AHFSEH Je 08 VGG16 ., ResNet34, ResNet50.,
ResNet101, ResNet152 ., Inception_V3 FI ResNext101
S5 7 T T CNN BB AT 52 03 AT 55, X LU B2
PEREFF PR ek CNNAREL (] 1) . HirPr, ResNet %)
RREAY Ry TR BE 5k 22 W 285, 5 | A\ Bk 25 BRI T 4544
A AR AR T LA 1 A 0 R 32 114 [] 1) A A% 2
FUSRAFIE . SR 7220 1Y LR xR T EcdE 22 B LA
I3 NZRAE BAEAEAASE . SE5GAE Python3.13
5 F PyTorch HEAL T 52t , Y Zrad B2 T AdamW
Ak s, WIZRECECH 30, % > R BE 47 0.000 1, 4t i
KN 64, AT FEIE K 0.05, 2R AL 2] I ik,
i ImageNet I R A EE R AR ) AR SR
ANRES) o M SRR B M S g S IR
i rp ] T RCHE B 0 SR, f 4 /) R R B AL 4
T et Y e BEAIL A 26 R 5 KT B, DL
T B 5 5842 43 2 AH G 1 DG B X (I s iR

ORI

Large Language Model (Vicuna v1.5)

| B EEEENE

.
.
|

, |

; I | cirime |
.

| '

ision ler (Clip ViT-

ith: FLAARMR |

B 1 FETHRZ ML (CNN) RIS S AR (LLM) #4742 48 A 3h
Iy



20 A O R 2R R 2 A5 (R TR ) 2026 4F 2 A %5 20 %5 1 ) Chin J Stomatol Res(Electronic Edition ), February 2026, Vol.20, No.1

45 AR Z2 3 E T I 2k 2 RS R A
¥ J'& T % F LoRA (Low-Rank Adaptation) %) W5 B 1
WS, X LEAS 7] 21882 LLM 1R 48 ot PR fE
F5 Qwen2.5-v1-7B . Qwen2.5-vl-3B ., Qwen2-vl-2B,
Qwen2-vl-7B Fll LLaVA-1.5-7B (& 1), N E{Z %1t
Gt — 105 | 3 SCAHY B I SORHE R A T B 38 2o
T8 5328 1) ) W B AR T g | B R i 2 S ke
WEERL YLk B B[ e A 3 T 26 S50, AU A
R BRI e A0 B, ELAOKE LoRA LB 8 TF LLM A9 1
BE  BCE R 8 LA ZR30R 5 & FC e T 5
Yrad B R 53 J2 2 21 R B 5 A8 SO 0 % pRECSE
PRSI S8 RS K I 4R i R A | 5 5
K A B rp AT

VY AR PEAS A LA

it AL 2R RS B0 A R F, 3 BOR AR
BRI R LR o1 T .

L. HERR AR 40 28 TE 0 1Y UG B o S B R B
B EL 3], sz RS TR T 2 O3 24 P S AR o ff 1

2. KGR O R B — SRR B R, S
B J Tz 2 A Lo 5], A A5 78 AR I U R4 28 00
R IERE R

3. A PR T AR R
1 LE R T Ay 2% 2 Y 1) B AT A AR TR R 2 O X g
AR e

4. F 5380 RS SRA PR AT X8, 25
PEAG SRR I B 426k Re T AT
y RS SEITES )

R+ 43 Il

HOAMLEEFE

01 AN [ 5] s B O a4 1 i D R
TR L VP4l G 2 TARL S/ 5 4R
BRI 257 TAEZR 58 /INT 5 4F R0 2 B DTN 2 £z
TR S B2 A o A DAL 3 Y AE E Ak i 22
Z TG — bR AR I, DA PR S L 4 bt
PR — Bk . BRIINASaHE |5, A — R IE
1 B2 I i Tjan 45 32t A 5 42 43 IS hm o 5 Bl
J& PR 20 SRR S TR B AR 4R
[R50 1 BRI AT 25 20 5008 s B, PPAS &
STEI T G, R O IR BRI R AL I RO, R
JIEA VAL B X o e bn e s AR PP AR,
B BEIMTESE — 5 5 Fe e i B, 20 47 X6
TP EHRBATER A28, L sk b T B R R T
FEDR AT H] R I A A KPR B s/ R 2 5 2 R

=

SR T 2 , BT B IB T AR 45 R 2 A Y AT L
SESPYNGINE & O EIE Y

7N AT

K A B 2P0 WL (Grad-CAM) 2 v 5 AL 7E
HEAT EUR Sr Hrad Fe v, AT S LU 5 70 S i G
DI, 2007 3 e AR I S — A A B2 B B AR
Az AR L 30 R 21 XA e R G e 11
BEN e SRR Ty 2, AT R O AR DG 1Y
PR DX, 0 A FL DR SRR |, 1 — 20 B A A 80 7 5]
BRI A5 P RIRIL .

L Gt Ry v

TEIC7 B ] CNN AR AN 5 i H] 206 28 R A
BUIATXE SR . CNNAAYALEE : VGG 16 \ResNet34
ResNet50, ResNet101, ResNet152 . Inception_V3 #
ResNeXt101 ; ZHE KA AUFE . Qwen £ 51 \LLaVA-
1.5-7B. T A BB Fe AR ) 0 1 24 A a4 | gk
FFVTAR , LAPERE R L A9 CNN AP RE S L A9 LLM AR
FIARAEERLL , 5 LAY HAE RE 2 15 2 00 T A x)
RS AIFTE R IO RS A S0 IEA T Se TR A
B9 /K HE 0=0.05. F1 R 02845 (dataloader) 55 £ 4
Ht 5 A (transform ) 51 A BEALFD 45 61, B S5 3
IC SRR TR AR B HER R KR ARy
F\ O3 BB bR , B 258 52 0] 4G 14 8 5 SIEI A 4
IR MG, 15 B & RITE XS DL bR b AR
PERER B . b E A S IR I Oy =X BE RS AT
RUREAR AL PR 22 60 45 2R 09 T0 , B 2 WL Sz It A 74
Y SEBRZ AL BE J7 5 [R) s, 30 2k PO X ¢ A6 36 i — 20 B ik
TRl ] M e 2 S B ST A

# R

ST e ot AR 4 FRHQ 3R 1 000 5K
A GRS th BT 5 G R 3 1) F s s
Uit A 3 R A TSR L o BT BRI NS R
R RS 3 RPN e &S B ALk 288 ik
BLk 455 Sk MRS £k 257 5k o Horp R 4E v i 5
2k 345K  rhAELL 51K RIMIRAE LR 155K .

XiF 7 R UL ) CNN AR () 43 2 Pk RE AT T 0
il HAE A B Ay PERE QIR 2 i, &5 R B
ResNet152 154 76 (1) 43 25 1 ff % 8 &7, 3 1) 83.30% .
BUAN  IZAE T ARG i R A RN P o3 B e b
LTI ALY, 28 I 40 S5 AF A FRRAE S B RE 7 RN 43
2P fE . ResNet34,ResNet50, VGG16 il ResNet101
8 B B 1Y) 43 2R e ) AR e T B AR R i A



A ] B A 9T 26 i LR 2026 4F 2 A 55 20 555 1] Chin J Stomatol Res (Electronic Edition) , February 2026, Vol.20, No.1 21

I AHXTT , Inception_V3 IIMEREELES , 4 25 HEM
FHAR . LA ResNet152 S FEMERI Y, SR H 5 L Xof
¢ R I bL A A B Y BE 2= L A5 R R
ResNet152 143 28 i ff 5 i 25 00 T H A AL A, R 1
5 VGG16 Iz ResNext101 22 8] [ 14 g 22 5 A 35 ) 45
THeE B B KT, X 3R B ResNet152 FEAAIF 5
A B 45 ML 06 B T R B T A X T 28060 He
BEAY RS E L3

ResNet152

_ ResNet34
100 o

ResNet50
ResNet101
Inception_V3
bah, ResNext101
2 b L b a g a
80 - bbb 2bp b2 bby
g 60 [
3
K
o4t
20+
0
Hewh % K% PEIEE S PR
BT SRR 1

E2 7R A M (CNN) BRI SE -4 4 Fr s
ResNet152 2 8] ) 25 5 6 4t 31 22 & L (P>0.05) ; " 455 00 1 fig &5
ResNet152 #] H 22 5 HAT Ge 2438 L (P<0.05)

Ve 5 R HAT R EEAY Z A LLM S 17,
HAEMRSE EArEfe & 3 Frs , 45 9 2 LLaVA-
1.5-7B BB 1 43 28 B 5 fe i L 38 51 62.60% . Uit
Hb ZBRIAERS I % A IR A P B A A
FHAB A LLM, 2R 1735 0 I T4 58 CNN AR AL,
DA LLaVA-1.5-7B Sy SEHERC AL | 5% 2R 8 0 X ¢ A6 4
A 5 A A 22 5, 45 9 /R LLaVA-1.5-7B
43 2 HER 23R 0 25 DL T AR B T 5 Qwen2-VL-
TB Z AR REZE G i L X R EARIF 5
BB S A2 86 B R, LLaVA-1.5-7B JEBLH T 4
X Z B0 AR A R LA

W A5 I I BRI 5 e CNN Y (ResNet152)

K LM (LLaVA-1.5-7B) #E47 AMLILFE , HAE
RAE FIPEREZE IR 1R . 458K, ResNet152
AR 2 B PG T HeAth 2 U B LIML. ) 9% 1 Ui 3 BLAL
T B R S 2 A, P B a2 5K 85.50%, F,
A F) 83.42% 5 F Mt CNN A5 1Y % %y B 5 LLM
[ 50 A3 A , 4% 9 I B2 U 19 400 175 D)L, Bk 4y
M BE 5 e L CNN ALY ResNet152 $230r . M L2
B LM FE 43 280 e M AR 2R it i) LA 3

LLaVA-1.5-7B

Qwen2-VL-2B
701 Qwen2-VL-7B
Qwen2.5-VL-3B
Qwen2.5-VL-7B

60 b b
50t
40t

30

B (%)

20

10

e YR PEAE: S A%
B PPAG FERR T H
B3 SHERIEFHEM(LLM)SGI2 S0 R BRAERE S LLaVA-
1.5-7B Z [l 22 F G 11275 L (P>0.05) ;"B RE 5 LLaVA-1.5-
TBA b 227 AT 481243 X (P<0.05)

2 W e AR O BE S e CNN B A
(ResNet152) 4 LLM(LLaVA-1.5-7B) ZEMHR4E |-
HIRIE R RESS S 4 R o 455 278, ResNet 152
TR AE TR (55 S 2B 1 A 0135 91.18% , U 2%
25 B B 49 0] 3%y 80.39% , P IAIK 25 2% 13 [l &l
93.33%. LLaVA-1.5-7B LLM 7E iR 5] & 22 28 i) 75 [m]
0 52.94% , PR 5| AL H 91 35 68.63% , R AINIK
SR MR A 53.33%, BReRARTE LR I [l
ik E 86.27% , o 4 B Vi I 72 AR A 2 R 501 3 1T R
e I8 E) 86.67% , T A BE fe AF 1 4 2% 2 D 1431
B PR AR AR LR Y A 1T R A3 R 97.06%
78.43% % 80.00% .

R AYEINS RGP 2 (CNN) IR F B (LLM) 7EINR 4 B iPERE L4

axiEa SEXIUER R (%) PSR (%) EEIE 1R (%) T F R %) TR (/5K 2 £5)
i} [ 83.50 82.55 79.31 78.31 5.060 0+2.145 2
B 85.50 83.00 85.13 83.42 4.993 5+1.987 2
SETAL 83.00 84.50 80.55 80.35 4.1328+1.153 3
fflt CNN ResNet152 83.30 80.67 86.81 81.84 0.008 9+0.002 0
A LLM LLaVA-1.5-7B 62.60 61.00 61.20 60.80 0.4643+0.017 0




22 AR T BE AR E 2 A (LD 2026 4F 2 A 55 20 55 1 ] Chin J Stomatol Res (Electronic Edition), February 2026, Vol.20, No.1

'A) 5 0 5 @ 45
K 40 K 40 K 40
# 1 ® 1 . 0
R 35 I 35 I 35

_ 30 _ 0 _ 30

: 3 4 25 3? 25

3; 2 20 3; 6 20 8 g 20

£ £ £

15 15 -15
g o 1 4 g 2 1 12 B T 2 13 [1°
= -5 = -5 = -5
" : g -0 : ; . -0 " ] : -0
HRE TR IR HRE TR IR HRE TR IR
Predicted Label Predicted Label Predicted Label
@ 45 @ 45
40 X 40
ﬁ 3 0 §( 18 14 D)
i 35 i® 35
30 30
S 5 Eax
SR ) 8 3 §( 13 35 3 »
ER:3 20 £E 20
& =
15 -15
-10 -10
ﬁ— 0 1 14 ﬁ 1 6 3
= -5 = -5
) ) ) -0 . ; g -0
HRE TR RS HRE TR fRRL
Predicted Label Predicted Label

B4 ANEZ0R BRI/ S N T R B TR AL S IR AEIE K A~ C B2 E W R B IR B AR 14 s D : ResNet 152

VREHFEE B LLaVA-1.5-TB IR B H A .

TEHUAY 25 HE R R 5 55 CNN A ResNet152, [#] 5
JEIR T 2T ResNet152 #5574 ({72 75 1 #4 [, Hip
21 €8 FHE (A SRR TR X2 DX O v B v, % o e e
PRI N R R S SN TP AR ARR S HIUES
WA, X Rk stk i b o SR BoR
ResNet152 $5 R17E 53 S i 5 R, 33 3 0 W 3
RET LB S i o WO 2 14 X I8, A 80 206 T 8
KA FH T, 3k 7 ALY R SRS 1 157 I F I
5SRO ST 55 v JE A D B R AE , o = o
AL 5 1 U 43 A 1 DR A s ) 0 O
T2

B 5 B B 2 M 4% (CNN) A (ResNet 152 [ 2% ) iE 4728 2k 43
AL M IIE A~B:mELR IR R XTI EC~ D P ERL R
B XA ST E ~ T AR GOR B - R A 4

i #

A 5T N FEF CNN 5 LLM £ AR J L AT+
A B UK H W T O S 4y 8T 55 b, 45
B AT AR AT LA SE B ol () 52 284328, At CNN
B B 43 2SR REAR T G S U, L AT DAvER il 4 5
Oy M S B B EMRERE . IbAh, X D ALk B
A3 B RDHR S8 A2 58 CNN AL RIPE RO T LLM, JiE
AL G T VR AN AT S5 AT B SR R
ABIFGE N T 55 225 BE PR R G i TR R #4115
BAKIE S5HARS %

— BN Y5 2 RS KIS H R R Lk
I3 AT 55 w1 R A B R A A

SR SE SRR DR R R o AT S5
ResNet152 #5171 J2 B 3 B 44 0 40 28 M B, FL oo oK
1% 83.30%. ILAL, i F LLM Xt [RlRE B e B k4
MR, LLaVA-1.5-7B LLM J& 3 H 44 19 7 2 MR BE
HAEW N 62.60%, 5 CNN W25 H1 L K 4. CNN
W 28 1 11T F T Ak 3R A% 25 44 1 B, B
GRZBEE B 3 S BURR Y Ja T AR , il 2 2L
PHAE A 2 TR AR R A RS 2K H
FRAs e A o RN AR S BRI A TR
LR AT S5 v, LT CNN AR B ik 214 1w 14 o
W%, SR, LoRA Wi B IR LAY 192 fhfig ) 1o 2%



A ] B A 9T 26 i LR 2026 4F 2 A 55 20 555 1] Chin J Stomatol Res (Electronic Edition) , February 2026, Vol.20, No.1 23

Z R, HAOTEM HE bR (R R F 0SS5 TAE 58
CNN 5k, H 5124 1B RBE & vk 2, 2
PR B S LA AR . 4 A IR 2R A BT S Y A
UREPE TR B A LA Bl R 2 R R Y
TN ALY e = = 2 S0 4 g W)l it A, L
AR R i Z HAME S T (B2 Bl e
[F] 112 I 2 53 JAT 55 AR A0 b B 1) B 4 R AE A 7
NP RE BN B R 3l A AR A AR By
LSS RS 22 5 T RS HERRIE SR B, 0 LA 5508 5
AT 55 SR P AR JBE 5 2 R AE 0 7 3 405 VI 2
i b A SR S I S 5 R . LLM 32 B 3 T SO B
PEATUIZRAY , BAR— B8 24008 LIM L 245 — 2 1Y &
G BRFAE T, (E7E AR RN Ak B e e 13
MELLS Bk i CNN I8 AHIE SE . PR, HLAe g Fnill
07 LOFAELR TR X G AFAE (8 4 32 HURT 23
5 CNN W28 48 LU fEaf R AR, CNN B RIE 5L Oy
AT 55 528 T = I PR N G T, 248 LLM Y
EUSAG AN 2 he I Ak o

NN =8 Tl ()7 R v Ee T ATl

AL FEAE [R] — 5L B0 1 T X b AT A 15 4%
JEWR B 22 [ FE ) — AT 55 B MERE , 28 1 4 Dy AT 55751
FESE UL PR AT 55 b0 5 BAT I KA At . AWFoR
25 R, ResNet152 f U 72 A ML HLFE 8 T =
P U, I FLRE A G 3% AL, 156 I ATASE A 7R 28 2% 43 2%
X—F5% L&l BB R, ATRLRLE i 4
ST X BRAG vb FiAEHS 20 0 A i A T 7 0 B R AE
FREE, AT DAE 5 8 R S R U 2 1A
I 5 FR 5 RIS, 366 28 TR 55080 4 1 I A 1 4
i AR R0 S B 5 b AR SR A Y
FRAE , 1 B T I A R R A B e v 4 2 i
A Y DX 38k o T 4% J2 WK B Vi 22 1]t A7 78 4 0 B i
B PR RE 22 5 4 R IS 2 AR IR LR 1 0 25
] R ARG, ik BN 2 B 0 0 g = O K
Ut , ASHIF 53 38 3 XA 2R 43 2R AT 55 1 R AR AL WD 4K L 18
7 ALRSERIAE [ 56 2% 43 At v 9 2 UL o it 2 Aok
T/ INERRE RS B 23 BTV 0, Sl oA ok 11 i SE 24 e Ak
—IRAEIEAL R G AR S

= AT e AR AT 55 P I PR AR S
A Tr 1]

AR5 3 FH > SR 45 G S o ek , 12
TET BRI AEHEPE | SRy TR I TR W FH PR 2R 4
BT AT IR AR . AR BAFAE— 2 RBRE . e,
FFHOQ 1E 2 & i A e 48 |, LG 2 o 7 22 4%

PREE T HASE A IR T AR, BA B RO IR A S50
SRR BE S SR, LS RS e PR AT B2 00 22, T A
JE SEIE BT JBORRATAE S5 H 22 B
Hy R SRS AR R R X R AR I
AR 22 S VR B A BT T I G A A TR 7 S B s AR 17
R RE T I 2 AR BE T A AP A, R R WS 7 EL
S RAASE S b AT R E , L3 56 4570 Y 6 e
Sl R R o LU, AR B R RS X T IR
LSS IS AR A R RV B S B A
Zr 5 PERE LU H B R AR A AT By TR 2 > B
Fr AR 0 R ARAE , OF AT REHE— 2P $E T H oy
JRE Iz ALRE ST Ak Al it 2 b S AEY S
FaE I RAASE R . ), AR Bs R b b ISR
LERIREA R BN W o0 A X b AT RSN
B AR AT SARLT . BTN 1 A ARRER
BT, PO RL N H WL, w5 AL L
HHOS B AR , ELHC 0 A n] BB 32 )47 % 1 ) 55 DR 3R Y
SEM s DR AT R S b 0 2N -
— R b S T LS N A R L X S
O S5 T i) LS8 AR ) RE DA T 1A it T HoA B
SR SR GREER ™ o AE R S s i — 2
JEBIE AU, SR B MU B Joi i B 1) PR ki
VAT 5873 MBS e R A A 2k o A, S Sl e nl
Fil 28 1 22 TR A SRAT 55 T IR ARG, LA B A8
T4 ISE T 55, BT A 1 I S 23 A 5 e PRA2 W i
PRy A RS HERIBOR SO

FlsEMER TR I A WIAAAEA £ e

fEETEAER R JRRA SRR T SRR SR
TIRESC AR I  SEREWFTE R AR SRS I AR 5 WL BL . B
GETT o b A s B e XU TE 3 - A BORE SR &L X S E R
DRIV A AV o )5 S < IFFE 5 5 TR SO ) | S B ik

& % X W

[1] Lukez A, Pavlic A, Trinajstic Zrinski M, et al. The unique
contribution of elements of smile aesthetics to psychosocial well-
being [J]. J Oral Rehabil, 2015,42(4):275-281. DOI: 10.1111/
joor.12250.

[2] Pham TAV, Nguyen PA. Morphological features of smile
attractiveness and related factors influence perception and
gingival aesthetic parameters [J]. Int Dent J, 2022,72(1) : 67-
75. DOI:10.1016/j.identj.2021.02.001.

[3] Wang C, Hu WJ, Liang LZ, et al. Esthetics and smile-related
characteristics assessed by laypersons [J]. J Esthet Restor Dent,
2018,30(2):136-145. DOI:10.1111/jerd.12356.

(4] VPREHE, BRHLFS B SO, 45 . AR S8R S 1 (19 1 s 2 41
KAV TR [V ], DR, 2025,45(1) : 18-24. DOI:



24

[5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

A O R 2R R 2 A5 (R TR ) 2026 4F 2 A %5 20 %5 1 ) Chin J Stomatol Res(Electronic Edition ), February 2026, Vol.20, No.1

10.13591/j.enki.kqyx.2025.01.004.

Lee S, Jin G, Park JH, et al. Evaluation metric of smile
classification by peri-oral tissue segmentation for the automation
of digital smile design [J]. J Dent, 2024, 145:104871. DOI: 10.
1016/j.jdent.2024.104871.

Liu MQ, Xu ZN, Mao WY, et al. Deep learning-based evaluation
of the relationship between mandibular third molar and
mandibular canal on CBCT [J]. Clin Oral Investig, 2022,26(1):
981-991. DOI: 10.1007/s00784-021-04082-5.

Zeng P, Song R, Lin Y, et al. Abnormal maxillary sinus
diagnosing on CBCT images via object detection and 'straight -
forward’ classification deep learning strategy [J]. J Oral Rehabil ,
2023,50(12) : 1465-1480. DOI: 10.1111/joor.13585.

Cui Z, Fang Y, Mei L, et al. A fully automatic Al system for
tooth and alveolar bone segmentation from cone-beam CT images
[J]. Nat Commun, 2022, 13 (1) : 2096. DOI: 10.1038/s41467 -
022-29637-2.

Gong Z, Li X, Shi M, et al. Measuring the binary thickness of
buccal bone of anterior maxilla in low - resolution cone - beam
computed tomography via a bilinear convolutional neural network
[J]. Quant Imaging Med Surg, 2023, 13(12) : 8053-8066. DOI:
10.21037/qims-23-744.

Chen X, Zhou C, Zhu Y, et al. Detecting glaucoma in highly
myopic eyes from fundus photographs using deep convolutional
neural networks [J]. Clin Exp Ophthalmol, 2025, 53 (5) : 502-
515.DOI:10.1111/ce0.14498.

Biswas SS. Role of chat GPT in public health [J]. Ann Biomed
Eng, 2023,51(5):868-869. DOI:10.1007/510439-023-03172-7.
Russell BC, Torralba A, Murphy KP, et al. LabelMe: A database
and web - based tool for image annotation [J]. Int J Comput
Vision, 2008, 77 (1) : 157 - 173. DOI: 10.1007/s11263 - 007 -
0090-8.

Tjan AH, Miller GD, The JG. Some esthetic factors in a smile

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[J]. J Prosthet Dent, 1984,51(1):24-28. DOI: 10.1016/s0022-
3913(84)80097-9.
Selvaraju RR, Cogswell M, Das A, et al. Grad-CAM: Visual
explanations from deep networks via gradient-based localization
[C}//Proceedings of the 2017 IEEE International Conference on
Computer Vision(ICCV). Venice,2017:22-29. hitps://ieeexplore.
ieee.org/document/8237336.
Das N, Hussain E, Mahanta LB. Automated classification of
cells into multiple classes in epithelial tissue of oral squamous
cell carcinoma using transfer learning and convolutional neural
network [J]. Neural Netw, 2020, 128: 47-60. DOI: 10.1016/j.
neunet.2020.05.003.
Setzer FC, Shi KJ, Zhang Z, et al. Artificial intelligence for the
computer - aided detection of periapical lesions in cone - beam
computed tomographic images [J]. J Endod, 2020,46(7) :987-
993. DOI:10.1016/j.joen.2020.03.025.
Xu X, Liu C, Zheng Y. 3D tooth segmentation and labeling using
deep convolutional neural networks [J]. TEEE Trans Vis Comput
Graph, 2019, 25 (7) : 2336 - 2348. DOI: 10.1109/tvcg. 2018.
2839685.
Khan M, Kazmi SMR, Khan FR, et al. Analysis of different
characteristics of smile [ ] ]. BDJ Open, 2020,6:6. DOI:10.1038/
541405-020-0032-x.
Cunha J, Fernandes GVO, Fernandes JCH, et al. The interference
of age and gender on smile characterization analyzed on six
parameters: A clinical - photographic pilot study [J]. Medicina
(Kaunas ), 2023,59(3) :595. DOI: 10.3390/medicina59030595.
Shi M, Gong Z, Zeng P, et al. Multi - quantifying maxillofacial
traits via a demographic parity-based AT model [J]. BME Front,
2024,5:0054. DOI:10.34133/bmef.0054.

(e H #:2025-12-09)

(A4 . T 18)



