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Abstract

* Dry eye (DE) is one of the most common eye diseases
worldwide, with prevalence ranging from 5% to 50%. DE
cannot be diagnosed timely and accurately due to its

complex etiology and the limitations of testing equipment.
In recent years, with the widespread use of artificial
intelligence (Al) in the medical field, the application of
machine learning and deep learning in the detection of dry
eye has been deeply studied, such as interferometry, slit
lamp examination and the classification and evaluation of
meibomian gland images. Studies have found that the Al
models can accurately analyze the measured data and
images of patients with dry eye and with sensitivity and
specificity of more than 90%. Al has great potential to
assist clinicians in the objective diagnosis of dry eye and
improve the quality of life of patients with dry eye. In this
review, we summarized the current status of Al in dry
eye, the potential challenges in clinical application, and
look forward to the prospect of Al-assisted diagnosis of
dry eye.
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TBUT) " 5 Ak 42 A 2 1H 15 8% 24 i) 18] 9 338 ( noninvasive
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g A7 10 R R 4 455 S 5 1] 5 HL (support vector
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4 ML IE H 25 BCA B 7 R4 3R 488 AT sl iy — &8 43
ML 1) F S RD DL, ¥ K )2 0 28 I 25 25 4 A 46 N T
25 W 4% ( artificial neural network, ANN) | #& FH ## 2 W] 4%
( convolutional neural network , CNN ) "™/ 1 35 I # 25 % 2%
(recurrent neural network , RNN) 0151 2 , FEAE P E RMRIR
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PR IX I, I TBUT® 2007 4, Yedidya % fdi ] LM
Ak ( levenberg—marquardt algorithm ) 6 Y S e X
55005 U B TE AR 25 A L o R R B 91% , 2009 4
Yedidya £05] 5 3@ o B R 1] R FE AL 35 ( markov random
field, MRF) fR4fg 1H B T R FEAR IR B, S IR B2 AR 1
TEARSE AR L, P39 22 520 2.34s, 2014 4F, Ramos %5
3 o 22 201 ok O TH IS T X 8, 5 0O & K A i
B SA(ECFN 1 3l 2 A L, 32X FR O 0045 90% LA L)
AR 22 /N T £2.58"77 2022 4F | Zhang %" ffi Fil UNet
B4 73 EI 575 A1 ResNet B8 43 28 50000 & Iz T LA 3
T35 0T HEB R 5050 R 96.3% ,96.0% , 5 N T4 # i) — 3¢
TEHN 97.9% , XEEHFIE R, 5L 5, i A ) )7 i
PAFH) TBUT {EAE AT 432 {0 Fl N . SR X Se it 52 v 2
1 DE SZ i #5350 Ik, 5 22 F— 20 W i 90 ok ik
XL Y R AR A AR I kel ] AR
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T g o 2 PR B T AT B I 2 AT IO AR A 0

Guillon Ji§ 52 T35 40 Jy A2 90 FF I S PR
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5T A I S | i i ML X 35108 502 %017 H
o, ML gk v T T Wl &, & TIE 8%k
FE0 B TR 2 R B AL O X g R 2 kAT 4 25
Garcia—Restia%F ' %z B — Pl 3% T S0 RN B3 € A5 28 Ak Y
TH R AR 0T )2 43 2887 75 ik, F Al & VI 2R i) K3 SR AR 7Y
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Peteiro—Barral %57 fdi Fi] FL AP A [A] 19 ML AR R PEAS T MR
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Tt B2 R B 6 RS T FiAL 32 SR Flood fill 55
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( meibomian gland dysfunction, MGD) A% ™ & F2£ R , £ %
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I A iR, A2, R 5 44 MR B I8 A= 22 (0] i — S0k
i, Kappa ([ER T 0.8, B FHPE R K (<0.06) . B
FH 019, FIIZ AR TR T — LRIk XIS A —
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WO — R AT = 4 0 a4 L, BRI TN 5 2 55
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8, UE B AT AR I A R 22 40 19 A SR 2 A 80, X1
P T A0 1 R R Y mask A7 1% X G AR P 5 0 A T
b PR SR I ) FH e /N A SR R 3 07 [ S A 80 TR
PG, PR FH 372 08 33 S 300 MR Pl 1) PR L 36 o P 44 Ak 2
J AT HER T R AR B T AR 5 L, S T IR IS e A AR
oo JAZESCAESY R DL SR S AR R RS 7R X B B
PR TEUN B B B 1 I 31 AR B Al i it 2 338 5 AL I s
TSPy 4 W A% A0 3 3 Gz B I PR € A2, Khhan 257 1)
W5 ME—— T GAN S5 19, FF 7 I AR 1 2141 3D
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(] 2 i T MRS WAl R L RS Byl &l 0 R B 1) HR A
Ay T A
1.4 JBEATIRE IR H BT IS 1 IR A 3 (0 R 3%
5L, ANHRZT A3 BT TH YR TH 0T v 0 2 | N T B B2 W 1
IRV AY . Rodriguez 55 B9 78 FR A B 3hik RS 1EAL
THR 512 A IR FR LT e R, 42 BT R 26 BT T HR
2R IR LT RAZ (8 ] Sobel 21 H2 BUE {5 4t 3
R 5 0 Jirh e 3 R S I A8 R 0 RO AE | TR 1T 5 22 ot 2 M [l
VTR AY AR YR HE DAY R AR T50 AR 40, 1% R S BOK ik
2T 100% , BEAL, THE R Al RLAE K ik = 51 T
IR K 7 5 T R A 52 BEHE AR L Yang 450 X 24 B 4T
G347 43 M s, I A YH AT B S B ST A R ik
(Image] ) Z [A] Y] Pearson MRS, /T 0.626~0.847,
TH T v BE L T LA ] CNIN DA £ 5 45 5% R 4% b A 2
K AEIPLAS ] RGN HER RN 82.5% , LA &K
B4 I RS I A A PR A A ) Y TAE AT 2 — 3K,
15 FHEERRE S ARIE B R (in vivo confocal
microscopy, IVCM) E—FA N EMIER AT R, T
A 11 5 20 0 A B LA ARRAE T LU B2 TR
Chen 251 37 JH Fiti AL 7% AR R I B o 22 1 245 1T L2 AR e i 4G
WA AL M 2 4 4 K DE ) AUC M 0.8287,
Maruoka 25" =5 A3 3 R IVCM &% FH T 46 I BH. 2
MGD , 38 3 F E U1 25 9 Fl A ] (1 190 45 25 ¥, i FH 2R — 0
SE R B 2 2 RS LT 4R %) CNN RT3 R DNN AR L
K IVCM EURREE T840 IX 43 IE W AT e L V8 1) MGs, B AT
B R U RS PR AUC {8, Aggarwal 257 B HF5Y
W IVEM R E 5T F 12 W AS [ 2 2 A 1 B A 4 028
AR L, T R TY ER  T HR AR R R 22 ]
FAIARS 5 DR 200 B 2% B I S A7 AR i 35 25 57 (HOR TR A9 R I
HZ A REZES, BE% " KA Res Net101 CNN 4
A REARAY | 2858 SR UIE , 120R RYTE 1) EL  BR 2 1 o R
4 0.974 KRS EE R 0.976 , HUKE 40.971, 45 R BZ AR
RIZEUN Z Rl TVEM R 4 F 155 46 4 i v e B0 M0 1 4 9
WIRLAE , M4 B2 Wi IR 2 4 5 R AY TR

IVCM 7] BE 245 I B e e AR Ak i A3 0 T 1. - mT g
HIB TR B R K A . BLAR B ML KA RS TVEM EUL )
SRR A A R 2 G R Y F 2 0, 75 B T R
TR (%)l PRATE 5% 2F 56 UF 3k 46 % B
1.6 EERAZSHT EWANHEREAZUSZED 4
Pl £ R A 1 500 ZFORE E A S K Xk
FIRT DAZERE M I VR, 2R A B AL 2 T DA AR A 2R
R EAT E R 0T, BB R 27 TR IR T &
AR,

Grus %51 HUHE T BB B RO | AR R 1 A A B o
TR MTERE A . MEERAZICH B 00 k ¥E RIS
B, 336 A 0 A T30 T AT = A 28 1) st %) v A 2 T ARG
SR, X1 MR AR T AR (4 53 S HER R 5000 8 72% F1 71%
FEAATTRY 55 — TR ZT Hp i PN T A 28 I 245 18 TE R, 108
AR XA N R A TR, HER Rl 89% ) FI 54y
PrEVER RN 71% , 2005 4F, Grus 257 8 ] T 46 0] F o
FUE IR A B M FR T4 250 DNN 4 45 - Bf
R SRR RN S e A T e % A R S
FEIERNE R 90% , Jung 5% SR FH LTS E AL 40 A 1 0 4%
IR SHe i 1A 15— HIR AH 56 14 B0 3 R RE S 7 A+ 2% 19 7E T 2R
FA . 7EXITAEGE R BF9E 7 1 R HR 25 1 T 8 R0 T T

Ko BT HALHE 10 01323835, A0 50 0 76 T8 K9 2 BA
I EAT  ABS UEZS R

1.7 OCT iz it OCT 7= 1+ HR A3 R 1= F o1 &2 8 4 L
TEF IR - J ) Kanellopoulos 28 ™ JF & T — Nk ik
(ALY DL - 48 0 R HR 5 B ' 27 AH 1 BT 2 49 4 (AS -
OCT) i+ 1) #f1 B5E I pz JEE 5 5 1 IR 22 1) AT e A7 78 1Y AH ¢
P, Fujimoto %57 i F Z2 75 1t [m] 9 43 7 LL 388 AS-OCT Al
Pentacam I 5 1% 7 g £ I 7 J5E 88 0 B 9 L I 7 JRL
D5 T Y 22 5 WE 58 0 T A B b B R At IS A
M gE R Stegmann LM T A2 E 19 OCT
18, UL B SR IH T S R, T 5 A% 58 SCRAIEXT P AN 7]
9 CNN BEATUIZRFNTPAL o KA ARG I 3] i) TH o) ooy i 5 42
& PG AT LB, efE CNN BT 25 HE
K 99.95% , HUBNE R 0.9636 , %7 544k 0.9998
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JRHLH Z —, Cartes 45 JEF X MM 7T T HLAR 2 2T 8
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fase R Hoh Logistic TF] A TR0 B VR A SR N 85% o SR
T, BT AR [A] A £ e B I 2Rl iy |, 45 0 45
R TCIEACFABE TR X 3 B 1 A 0 245

2 BRMEEH &

AT AT U3 i T IR W R0 e P A v, A mT
RERCH T MRIZWT A A R B T 5L SR, ke AT R F
TR B AR Z R R (1) X e 58 b iy TR
ZARE R > TR A i BG83 AL
RS 75 5 o~ MR A R A ok B DL, R I 2% SR PR i
FHZ A, A 22 IR B3 Lk Ik, If A 40 A R 4k
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ol O R A 2 S B [ A R 00 B S O e
JF R R S 25 855, AT BE & B0 S TR RE 1Y =
i o HRZEUN AR 58 A Hi 4 AN ml il it i T4, 46
TR R BRAE AT 78 HR 12 Wt v 9 52 B iy F R K i
5% 77, it B ) 2 Fho >R SR AR ME | L OE A SR 36 Uk A AT A
PEISIE, (3) H T b B2 B A — e ff AR ] B B0~ F- &
fefi A 25 = B A N T e W7 1 R T ol BELA:, BRI, 1 BR
SR %A —~ 38 AR AT AT B R T
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AR EeME, (4) PR AL TG R T IR A2 W] DAt
He KRS, L HOE X IR AR, EEAIEEYTROR 1]
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o BT PRAR B 45 £ 08 A9 38 1A DR UE 28 42 T
A RN IR RT3 PR RE B X AN [l 28 0T IR R
MIHEANE, DL S T P 432 B . (5) TEMR BN A T
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% ABFERX AR, —EBREM AN T T RO AT,
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