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Abstract

Background: Neuropsychiatric disorders represent a spectrum of complex conditions involving struc-
tural and functional impairments of the neural system, characterized by heterogeneous pathogenetic
mechanisms and clinical manifestations. Current diagnostic approaches lack precision, with clinical
diagnosis and prognostic evaluation predominantly reliant on subjective physician assessment. Eye
movement tracking (EMT) emerges as a novel technology providing objective, quantifiable, and non-
invasive evaluation for neuropsychiatric disorders, demonstrating unique value and potential in dis-
covering disease biomarkers. Objective: This review aims to explore EMT’s capability in identifying
biological biomarkers for neuropsychiatric disorders and project its clinical application toward per-
sonalized diagnosis and treatment through technological evolution. Methods: A comprehensive liter-
ature search focused on the research and application of EMT in the field of neuropsychiatric disorders.
Relevant publications were identified through PubMed, CNKI, and Web of Science using key terms such
as “eye movements in neurodegenerative diseases”, “eye movement biomarkers”, etc. Studies on min-
iaturized hardware and Al-based intelligent intervention measures were also included. Results: Ex-
isting studies utilized EMT technology to identify saccadic velocity and fixation dispersion as potential
biomarkers for neuropsychiatric conditions. Furthermore, the application of miniaturized EMT hard-
ware and the integration of Al-powered analytics in EMT technology offer broad prospects for the
diagnosis and treatment of these disorders. The ongoing development of immersive VR technology
and machine learning within this field is expected to further advance personalized clinical diagnosis
and treatment. Conclusion: EMT, characterized by its quantifiable and non-invasive approach to per-
sonalized diagnosis and treatment, holds promise for future in-depth research focusing on the discov-
ery of eye movement biomarkers and the application of Al models in multimodal treatment strategies.
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FRZEHE FH 795 (neuropsychiatric disorders, ND)J& § 8 2 BRI AR EE K 2 —, HAFZA—KFE
LARHZ R G4 F A D RE R AR N REAE 0% [ 1] ND AMUEFERT . BBE. B VISR i F %k
T, L HE TG B R 2% 0T PR A0 T I AR AR AT DR i O R SR I = AP 2 Th RE B AS MR o 88 0T 1
P9 A I FH BEAR S R AR N B ARAS I 1 77 =R B A (2], T PR B 2 ThRE BEAs M B Al % . SEif
FA A TC VAN SR Kk AT MR T, AR T IR R R AR A0 S R 298 T 2 HOR SLH
LD REPRAS IR 1) 205 56, AHZPRIZ W KT IR A R . B, ASCHRIR b o e, B
AN D RE R RS VR, B R AR AT RO (WP R B . M AR AR B RS 3
Jit (autism spectrum disorders, ASD) il R[#HG . VERBIG . 2 NREHG) SRS G (A0 ARRE . R o  20E) &
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Flle NE NI D RERAS R ) —Fh,  FHEIRATPE i (neurodegenerative diseases, NDD) & H T
P22 0 S AR R BT R B e D Re RS o I PRER IR R 52 45 X 3l A ] 17 2 0 22 R AR AR, G
1R )5 35 %% & (substantia nigra pars compacta, SNpc) [3]FIZUIRIK[4]55 X 2> S BUa ) Dy ek, 55 Al
W51 FUAR Rz 56155 X2 S BOA M DI Re T B LA R S5 IR RAEIR o X B0 il 805 i s 22
RABIMNAME RE A TORIEATHESUR, 4RTIE BUS AR 36 010 T R . B 0 A R 3T B A EE
FAESE NDD [ IE[7]. HeAh, M4 K B FEfS (neurodevelopmental disabilities, NDDB) & — 28 1 H k4=
TREWE. UAT A RIBERG 9 RHE RSN ThREREAS R, H LT LR, A B EBRE,
HIEPR ok Z A2 86TT FE(8]. ARG & —HW SOaAF . 15 BYE AT MR . T Hil
IRRILZAE HEURALGIE A, HET R R R, sk = 0 A ROE 9T 775[9] [10]. fREekshp
PN BN S RN D RE ARG, (H H AT = w4 00 B A 2 B AR, H A LRI K 2 ARk
FE[11]e RIS JR BRI AR (I ZE P4 DA 23308 (4 A2 ) Jo P St , - 500 O R B -5 R o PRV
777 R ZAMECASE IR e R [ 12] o (HAR I, RG22 (RS o, X 0000 5 IR B RF AR AE R BK,
MR BB B AN IR BRIZ SRS AR, BV i RS M 12 5 T Tt TR I s

AR BB %4 K (eye-tracking technology, ETT) 4% 0o X HRER IS ) i JE f AL B . IR BRIZ3) =8 =
M ML (fixation). P18 BF (smooth tracking) & 31 (saccade) [13]. ETT HAgid Ly MAHA AT
WPRENEE . A ETT I, 3238 Tl 4 R A T3 (B i 2 — 5 o JE ) A B, A
BRAFFELIN A5 240, 7] I e S 00 AR AR SO0 I R [ 14] . FEME R B FH R Z1283)) - 155 w8
FITEOL S, ETT 24 R AT 2 OB 2 A TR (15 HALALE T AR A ME LS 2 0 R T BE[16],
I TR BRI Z AR U AR A, T T bt 52 B 2 5 K 1 AR 0] IR BRIE B AR UK 520 . Daffner 55 A[17]
BN ETT W& 1 12 4] AD S 10 44 UGG RN A0 o0 J B0 ) OB, S5 5R Bos AD B #H W E
B AT R R ) ] B T R AE HE R BRI e AR 8D, KB T ETT 76 ND Wi /), BRHR
BRIZ BN AR W] B T LA Rt 4 N B A0 Dy R R b 4 W R0 A HR b [16]
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Figure 1. Development timeline and milestones of eye movement tracking in neuropsychiatric disorders research, highlighting
key studies and technological evolution
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R IIAT ARHIE . Kang 58 AN [26]F 57 1 B 2 B uish ok, 238 AD B& iz 5 FHaM
WERPE SR RT 3200, 1WA 4 A% 22 3 (Parkinson’s disease, PD)I1) 3 B S FABRIAE K . 7EXF A5 ASD JLE K
WL, Lio S N[271K I, VEAR G HEEE I [] (10 9k A A IR A 3 AR E 038 I, 35945 R DX 3o 4%
S AFAE R . Orui 28 N [28]70 17 13 T AL X IIAEE Y, RF 8 #048 R B IR 5 BRI LX) #2345 B R 4 8
B[] Z (A ORI, GLM AT R BoR, 4 5 B IR S 215 SRR [ 5 5 5 17 28 1] RURA [R] £ i) il 2
EMK, KU TSR EIHE R 775 R, WA HRERRIARAE 5838 1y IR0 A0 R B i Xt
MR IR 2, TR S ()T, PRRRERIN (A, DSR4 0 T 52 B 3 vy T e 2L, R B AR 28
0T A7 THD SRR R B ) I 5 25 2 400 FE S A AU ZE A 95 [29]. B R, ETT 751 4 Dh Re B i M
AIPEAL 5 I e f B A FE I8 A0 T R, XA RGUEEIR N FIRAS o S5 7™ AR B A i3 J ) vPA
JEILH B AF AR R AT 14], WO Rh 2R #500 112 W7 R0 3005 ) W B (L e s, el 1 B gh T IR BhiE i
FERRZERE P T IR R AR

[, ETT WEE R KRB EA R R R B A AN N T8 BE(artificial intelligence, AT)FA
I ETT 4k 1T B AZ uiIEIRIGTT FB, e 7B R MPE. Kumar 58 N[3010F R T —3 &R
Smart Eye MJBERLIEAL TH, @i SEAT PPAk AR A VAL P A8 R0 7 IR LA e 87 5 245 0 2 25 400 S 38 1) B AR
SRR, ATVE A RPPA, I 7R 2 B4 AR EY . Mojo augmented reality contact lens (Mojo Vision /2 ]
N ETT WAABCAE 1@l v FERR ORI v i) RS 5 B e B IR IR BB B s Be kP N B T —
AN )R FERS AR L, BT IREIRZNE RS, IR KRR S S AE 1[31]. Wu 5§ A[32]
T A B AN I T MG 5 B A LSS 2% 2] (machine learning, ML) /5¥2%, #R¥E L H W E B 28 FME I FH5 8
1REHE EEx ASD #E4T 7396, Pavisic 4 N[241%5 1 36 RN HIRT /K 24 8% (YOAD) 3 Al 21
24 4F- I U T 1) A T HE PR IR Bk AV AU AR TR AP B R AR AR, SR BIAS [R] 2601 (1) IR Bk iz sh B 7= AE W ds 76
YIFER 2SR, HEET ML BRI AT AL 95% KR #2118 5] YOAD.

DRI, AR R B LS AL Gt 905 43 28 T PR BB AN IR - 1) FE 2 I RARRAGE P pTL o) Bl A A 76
VI om0 , AR ETT HORKI AP 2R #2005 B8 I IRERZ B, AP EARS o 29T SR g i) J8
P o [FIT, AR N B TR 0 0 G P AP 5 I o L 2 B 1) IR Bl e R SL E L A R IR EE I
PR, TEAEX AR T AR BUE T B gt syl e . 5 H =203 a5 AD. PD ZE 14
ZRIRAT MR . ARAE SERG ph e fig B /2 H ME . ADHD Z5#028 Kk & Bafis i12 Wr sl 0 5 T FY 2738 [3]-
[10J4HEL, ALZRARRGHIE T ETT EME Y RERMG B IS, 398 18 2B AR R 5 L
FHIE, DLRILZE G MRHEAT AR I 2 s s R AN E[30]-[32] . [RIR, @i AT, SRR IEE
HEARAE, BAETRINAE ZRIFSE, RGN IREEREOR P SN S o PR S E R AR, MR
FO ORI M ALA S T A .

2. REF%

AREEIRBIE SRR R 172, JRE 1988 248 2025 AR I B SCHRK AR T ETT & RS H]
TAREAE BRI A E 2 ARG K LI LD ETT 55 eh G #hpoim 128 B2 FAT IR iR 3.
BT T IR RWE T SERAT TR R SRR A & S AR, WA FORBEAT 1 W e g, AR REE
=S

ARERIR AN I SCHR AR H ST 70 A S MR e, B Rl SRUEAP 28 K 1 B AG AN 22 R AT TR
PRI LG R P 5 FRREAT  TEAARE P B R BRI A FLAR A A SR I IR B 57 0 R L. ETT
FERAAS R AR PR AT 52 A S F AT FE B AEAS ST A GNTE R, e SSTEERI T ETT AN fh s iR
T A TS I S I6 T SRS T AR g, B ETT £E 124008 b (R L i A a9
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SCHR AT SRS 2 i@ i PubMed. CNKI. Web of Science. VIP il Google Scholar i {T45 MG R,
158 F 5 1) (1) B 20 A A R IE TR (AND S ORRARAAS R 45K, 1 s s AH G PE I STk . B FH AR 2% 3R]
WI'R: 1) PubMed/CNKI/VIP: ( “PRZE” BY “P& K E MG 80 “PBIT R~ ) “BR3)” 8t “HR
FHEER” B “HREKIBER” B “BhIRME” B “AEMARE” ); 2) Web of Science: TITLE-ABS-KEY ( “##
SR BT B PREIBAT IR 7 VR LY BRI B IR B “IRZNEER” ): 3) Google
Scholar: “MZKEIEMG” + “HRINEER” + “EEE” . RIRLHRR 28I 5] SCHRERR R B0 N S0,
RSl 2 SR B A I PR A 5T AN LAl A

Tt B SR ENEAMAERE SBITHERN “LEEMRED” RBIT, MITMERKE RS
(ASD/ADHD/ER) IR 5h$5 805 #4147 150 (PD/AD) 2 (B IR 5 () SLFIRFAE,  PA S anfafF) F ETT #ET
Pl LB B EAGISIT MR R B 1. R, %R R B R 8 L& AL TEAREE R B RS R 4
IBATHERBIR AT TS b A RAF R RS S, ARSGE R T R A RE (A RO LAs 2 S B 45 & ETT fEM &
R AR T R AR 9T, FERDT T ETT ZEMEAS BN A 1297 H I IR T AT VAT R KA 58 07 1)
2 BRI R )T R AR, R T SCHERB SRR AR g i i 7R

iﬁﬂﬁiﬁﬁ%ﬁ?iﬂﬁi HERESIR (n=90)

HEBRCR (n=160) JBiEicR (n=240)

HESXXERMEXRME (n=80) |— — = MNGRRIAZT (n=53)

Figure 2. Flowchart of the literature selection process for this review (A total of 330 records were identified, 90 duplicates were
removed, and 53 studies were included based on topic relevance)

B 2. AERARCENEFIIZARIZEIGERE T 330 FIER, MFRT 90 FEEW, HRB\PEFIEXMMANT 53 I
M)

3. 5§
3.1. BRmEE: REMEIMELESRITHEERRN “HitE sy’

3.1.1. IREMEGIEMHE L BIEIF(ASD/ADHD/RN) RO HHE
B PAE T 2 S IG(ASD) B H AT & B ASERL I REFFIR L . B ARy ASD f8 35 £E T A R L
AR A AL SR, MR X WL [ 55 15 A ELaRlb 60%,  (EG ) 14020 25 i AR A 22 X 48k )3
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AT 3 A5[33]. EPWTIX—ILR, TSN H DB RILIRAE, KIN ASD B LA T S ERIA
I} £ (DMIN) AR IR 5] 1) Th BESE 58 B AR O (r = —0.59, p < 0.001), &7 AT AE 54 52 DA J1AH 26 1 i [X 438 57
WHIR[33]. Wang 25 NHIBF T Eon[34], FEMFLERIRT, [ AEBE MIER ) L#E L& 0eE R m s, 2R
B PRE B LA R LI B 38 TR ) LE, R A AR LA R A 2 S AT, (R
K. HAET, AMIFERFHIRSIIZRGTT B AIRE 53 (B a0 7E fE LI SE 37 sth AT 438 I 45, RILRESE B
PARE S5 IR0 A G R R I . B S NAERE L rh, SRA LSS 5 W s PR S, X 4 44 3 FRE M)
KRB FERe T E FERBRETHAT I G WEER], 54650 5 AL EE S BRI T Il 2 e, 18
I, B SRR 1R B [35] [36]-

R 2 5 S (ADHD) S 4 1 )LE M E D FER RS B E R K2 H(37], HiE 50% [38].
ADHD #52 SCH XA R ED ThRERENS, RIS ER . MEEMBPAT IR MA - 80 - Fel - JR
[ % 42 1 2L AT $ 80, Sekaninova 2 N5 H KB, ADHD HJLTE R MFMAES H R FIE 35%,
i TERELE M 12% [39]. Kwon 55 NBH T T #8448 S 5t ZRn i = 16k I 2 35 6% (ADHD) )L # I
PRIEIR R IR IRBATHREMIREM, R IUEE S Ah 28 S il 25 RE A A8 IR AT AR IR 46 0 20%, 45 1%
KRR 40%, FFIRSHFEARST T BRI B /1[40]. Lee 5 AT 18 4T HJ4E#4 4 8.8 % () ADHD &
JLIEAT 240 3R HIIRZNEER VISR S, WEEE] ADHD JLZE AUy BRI il 42 il 0 o3 28 7 1) 1 b 2800 B
ERNRIRAT 5 AT N B 41,

SR & — P LS P I, 5 TP R R G DI Re R A R[42]. BT BRI T RRZ 40, WU
BFEPAT I 5 P AR B F R Z G0, B TT LRI (1) [ S (8] 284 [43]. Lunn 5§ A
(4315 AT R A 16 ) L3RR AT 1 A5 51 T IR RIS B AT 45 R0 307 Bl 54T 45 I R B 40 1 0 0 97
FEM B Z A BRI RIS . B ETT SREWR 216 . Nagasawa 55 A[44]ff ] ETT LA
W ORI N SR B AL, 3d 5 T SOOI R 58 ORI 55« B ERAT 55 B 48 T 0 IR AT 45 2E AR R 1 3h
AR 28 Js S8 AT P PN i Pl P, R BOLAE Rl ) AN [) IX sl (4 TP b /Nt AT Rolandic X 38k) AT LA 211 5 4 Bt
(30~100 7% 2% ) s FL V% 21 58 BE T

B, DL EWFRm, AR & RS (ASD/ADHD/ER) T, IRENF8 SE AT E S IR ST %,
BIHIL T R ZRIG AN . S LI ] S50 RS RRAE, a0 R ) ASD 4SS R . ADHD [ 45 404 5
RIS WU N AER ,  HE S IR S I 25T e AR IR S Fa bn I ARRER - 75 B4 H AR, AR /AT
BT3RO FEAE S THIAPAE i 2 e, B sE T | b, GHMEEN ASD. ADHD. i 3 1)
R B S AAHIE, DRI L e AR L R L BN R R K - 57 (W Sekaninova %5 A5 ADHD
)L, 10 Lunn 28 ABF7E S5 A M0 ) LB AR, [RIEE 5280 70 R A 7 2L IME %555, i ASD 7t
A AT R E HWE . T ALE MRS VR #:551I125; ADHD W50 i S A 30 E 55 . & il e
TS s WO A e 5 SR RS % BN E 1145 . L EATRS RN i )
WA S SR B2 BRSPS T I A6 453 B4 LU AN R AT 9 1) £ 4008 {8 45 H RS 1 P L R
BRH e, &, ERER SOt R FREAGH, PUT IR S E 55 i AR R 1
I RS [A] S B s, X R BTIR B R I A A B M AT R, (H R AR R
TE 3 ORVRE 55 ] B DRI 2R L A 45 B R g 9251 ¢

3.1.2. ZIRITIHER(PD/AD)AIERBh L4

HIEE AAMLE, AD B PR £ 2 ZA0 00 R0 U DL A A3 e S5 IR ) 4B An AR A B B 2%
5o Sekar 25 N[45]MIWF 746, BUHAMIBRIS AD F B R MPATIIREM G . A, S AR,
AD B TERH B0 AT 55 H R PR (A BE A, FAR B B /), IX R BH BT /R PR R0 A S R A R B vl g 5
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To P 1y fie B 5 SR A PR R T P 5 AFDGT £ B R A R 5 19 5% 2 T] () AN~F- #8745 95 [46] [47]. Hannonen %5 A
fEH ETT Xf 78 %2 (57 AR B3, 21 BIARFE AD B3 #E47 B, 20523 el sl il e
RS TR] AR TR RR ST (8] DA AR, 455K EoR, AD B E e IR E(3.58 ms vs
3.21 ms, p < 0.03)FIFFELHT[H](27.1 ms vs 24.8 ms, p < 0.05) 5Lk R BH AR EZR, KK ETT nl&
HET R AD BE R BL48].

A5 AR (PD) 2 5 W12 B D) B HP AR 48 R G e S B M SR AT PR 2 —[2]. B FLER A, H@REA
(CFH#ME = 140 ms, SD = 15 ms)#Htl, PD & MIRISRIAEZE G0, PR 200 ms (SD = 25 ms)
[49]-[51]. [FW, PD BRGNS Bt RAFE R TI OCHL, ALl UPDRS 2317 (r=0.72,p <
0.001)fE 4y 1 B i B AKHE , B HIAE AR T /B M PD 323 R B 2 bk o Pretegiani 558 A XTI 4
ARBEN IR AR M AT RS T T EZ R RS S NER B FHFDH K E . K
PR E RS SR> 0, X SCHE T IR A EIGE PD 12 B AN T B8 S8 A 1 AR M br S (W
521537,

[FIRE, AN FE 1) () 5 o Mt AN 2 R, G v S 650 R G AN [0 B B (- 31 AD. 2% AD.
PD HE) AR R, Hoah 20847 w22 30 BB ARE BE R [A], AR S5t 2= 57 B3, 9 i b Pl A 45
FRUEA B Sl e 51 REMAESS . SFIFIBEAESS . DR G NHIVTEAS AR S5 o AN FAF 55 X0 3 25 [A] |
PATDIRE . T3 375 R DR R RO BE AN [R], [ B 0o B B R OGTE R FR AR & S, I e o 1k AR
il A" A AN R A A AN o R S v e, AR FE T RE 2 BT 55 SR AT B R A 1)
BE . Stuart S5 A[S01HRE I AUC B St T HURE €A 55 Y0 SUAIHE AR L5 7E X 73 RE i BEAR(PD s {1 B
XTI () 20RE, &R B Al NDD BOHARAT 5503 75 S 2 30 E . R, IUA IR SR Z SR AN
PR 0 54 /2 AD A1 PD SEA . BA 1SR M 77 A% O R B RFAE I o

Table 1. Characteristic studies of eye movement tracking in neurodevelopmental and neurodegenerative disorders

= 1. IRENBERAEWE X B SRITHERTHFHERR

TS fE w4 %% HE ik %R XBET
. ASD JUBIRHERII I | AL
ASD e oy ASDILE DL ;ﬁfﬁﬂiﬂﬁg WEhEEE +  60% EAAZXBIENS  DMN-BRE T
TEMLSR o fH e L {;;;j;% LSTM % 313 LSTM BURA st =

X4 ASD 5 TD JLE  -0.59, p <0.001)

FEEARL S TH

ASD Wang o e UBRTEIFLEL  IRBVEERGEIL  ASD BJUgRmLEER e
HAL wtal 2022 [34] ASD #JL vs IEH)L#* R 5 BRI TR L& ?&5?@ PR
P VR T8 oo VRIS B
ASD g 5 A~ _ o o o VRIRBDUZR + L 07 gty HRZh%E 4 VR Bl
TR REESE 2017[35]  ASD MEN=4) ﬁﬁ[;;;ﬁm W gﬁ;;arzxﬁz%ﬁcﬂéﬁ # ASD A4 47
o PR R R o neo,  RTIRLEERET
ADHD — Sekaninovd g9 39 ADHD BILwHBE  fpciomay  mopmrss  ADHD BULBIREISW S o - cotkss
WATThE etal. JLE* iy vs fHEJLEE 12% PR BT RE T
ADHD  Kwon . . ADHD JLECFH4lvs g‘fﬁzﬁﬁﬁ WEGE ¢ A SR | B30 f6 b T R A
W R etal. 401 o2 ) DAYIIR RGN 20%, R | 40% ADHD F-HiR R

AT D RE )

RICUR VI
ADHD - XECEFAUR 240 20 BHARZNIE ST RO EE R AT
Ui Leeetal  2020[41]  ADHD LEN=18) " ipr o Bl Fep——
Atk

THEHLER B 25
Al $E T+ ADHD %
i
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Bl
43

R
o BRJLEWN=74), B OFRIESS  B0ES + L Loy S R A
RS Lumetal 2016143 BRAN-20) v bk PSR Gkt e R R

JLHE(N = 48)* SR SR HE (CBCL)

oS WREANTES , . I F/hif/Rolandic X y st b e
WRTZ  Nagassawa e . FRAES + . HR 2l 7 % 545 €
Bl otal. 2011 [44] S R ‘:F‘[I'H"fﬁ i 2 ?UJEE(SO HZ~ 100 HZ) i X 5 S 2 A

) Lz
T R R R
AD W A AD i vs i IR e ¢ AD BEEWNEEK, TR
gz Mosimam 2004[46] e ESOWE " mier pw I - AL 2
= AR o
W T KD
st o i AD PR (3.58° vs
AD [ Hannonen 2022 [48] B AD BEN=21) fg;%ﬁﬁgﬂ %ﬂfﬂ[’jﬂéﬁ‘g}—ﬁ 3.21°, p < 0.03)FIFFLLHT [H] HR ) 7 25 w5 B
f etal. vs FHRN=57) o TPt e T 07 i msvs 248 ms, p< AD RE
REDXAr iR KD sedoilik 0.001)
PD & ’
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3.2. RARER: NEHRBENE A EEE

3.2.1. F4EHSER SR =TT BRI

WG BRI 08T, 7 A e ot ) KSR A A N IAE A B S 45 4k, DA3R S ETT B
MR . ETT £ RIRBOARIEA R BT VG R 1), BB HE T IS A iE I st N T &
R PRI VR TT

BOHTARE A Zhu FIBAEE T — FhE T332 g i S (1 AR BB R SCL (B B FR TR HRE%) H T-HEAL
L H.o 1% SCL BRI 7], Fnik AR IR SRIe v 5 KB 0LBf 5 BRI SEmpy sl [FIRHRA T 4 MR
B AN ) TAESREE I T L A0 T30 v IR T 2 Bl B i 2, A IRERIZ BN IR it ) 1 B 15 5, R R 3Kz
BN AL R T ARG B FEREAS 58 Ak o JE TR PH - LR - FRZR(RLC)IEIRAS MIHLAE, 28 BBHR S Aibr 25 B A AN [
(ISR . I SN 2R B, 8 FH % i I 2 20 BT OO (VIN AU 2 (T (R 38 453 FE(S 1) T 2R, S TCZR G A 25 11
Wi S B2 A LA, AT B T X6 R Bl A0 AT AR AR o B AR HEAT T f 4k PN SRAIE DU RN 4 T 1) AR A 3
W, BIERUE T REY) S R TRl 46 [54]

Qi S5 NWF A H 4= BR e Ha A P ) 2 S ) b o 95 428 PG TR 6 45 (fTMIS ), SRV i S5 o 28 K A
T ETT 3t TIBAEIRIT 7 %8, FIBNSEI 1 2 5 G f O 2 Bl A v F v Dh 28 8 B s IR ik IR B R, 4
WA ThFE. R E R O HBAN 10%, EAEREERE EHan WAL TMS 4. fEA
REe b, ZIEIR R T T RONR S I8 3 K AL, B IRAE B AT E RS T fTMS #H A AR,
a7~ T AR RGN R AR DL E S Z BN Sh A AH BAE R o SCI0 85 18 % 2K s B 2 AN Rl )6 97
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3.22. Al G : IREVBIBROE R ARAR

HAT, Al R CZEE U I B 2212 Wi A, a] DA 24 i 2 50 58 E 2k . AL AN kG
FERIHT o TEPREIRAT VRS HIALIE S pR RS IS 50, IR AT IRBN A 75 K 4 T HR 3138 3
P, DASZEL GRS I 5 s W I R 2 W L ST A IS [56] 0 FR T 4 AR R FE R IR Bk 3
(5 TR RN R B, DRI A AR L AN AR T S B HR A 22 AR Wb B SR EAT 2 T AL A ml e
PLIR s BT B HER I [57] [58].

FEHFEN[SOPELBEE 455 MRI A VR IRF)18 B AR ATH N R AN FR VP AD 1 H 2
Wreh R . ZBE TR 77 B AD BB A 58 BHARIR Z 1 (CUYH B VR RSP DL Sk il =4 T1
IR A% IR LR G5 R (G A6 2, 30— 25 3R EUE 5 B (hippocampal volume, HV)$UE £ #4  ROC i £k Fl &
PREHZE R TR R/ AUC,  PAPRAL 20 SRR AD 2 Wi PERE . £ SO0 [33 ]38 TR A ST BRI K%
HICAZ 0 28 (LSTM) R ZRY mf LA i [8] 3 47 1) R By A B 647 7 SR JE 8, BR5E 7 ASD JLEFNIEH JLE
Xof b VORI A i B ST I8 B L S A 47 22 57, e 2R LSTM ASE0} HR S 50408 1 43 IS e Th X 43 7 ASD
JUBEANIE R )L, I n] IR 5 AR 45 SR B 24 I 5F ASD HI4r BV — @ I E .. 2% A[601°KH
IRZIE ER B A S SCRr I L 2RI . TRSEA . BENLRAMAILIIL H (K =1, 3. 5. 7)8 M Il
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