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PSR RRAL - BRI R E A 7E B S SRR T - S BE R A B & BRI A
B H AU & o ARBURI SR SR R BURT - B ST 2 ik il U3 » NI &
BB F B R FE AT S ey — I - 828 TR S 2B T SR R
LTS > N ARAFHE S TERI R BISORE i -

BafmaRbif - Bl - BEERENM  BASREET OB EEFRENVHERE - SR
R EGEE —EHERGRE - RIEEHBIEEERE - RIFHGEESE B SR A B T
H > NERER BR8N T TR B e B8 A el B - I8 38 5 th 2R 4B — SR B Al
(RIEVTFEEEREE R £ ) W) - B SEBE SR AT e Be B a3 (i SE B i Al o b
FEFMHS U BEEY - SUBIA G R EE AL » f£32E & Computational Chemistry > F
e E AR - AR - S2E - BAGES - BiNER - BHEREREH
% HAl RSB 5 A e e B S B AT P R 2 AT 1T BT EAE « SEB A EL et
gebt ~ BIZREAETITE - BIIIFGIIRE « ZI0RESERE - hE(REERE - SR RBEMORK
PR HEFRIEE - GFECRE S 2 LS E TR - IR i keE
W9E N B ZEEE VSR EE - NILEBAT R BR U SFHERD) - tRE
MEBEE 2RV Y - EEUEREANETGL - B EE A SRR &
REJBTFEERFT > #E1T N T R i s B S SFUB B E BT 5T -
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FICHI TR E R - Ul E e MAZE B L & AF o BISRE8 B Al HR EW ST AT RIZ Y 1950
TR BB 2 RIS (Division of Neuroscience) ~ S 52T (Division
of Extramural Activities) ~ E&PREFZFEEFI(Division of Clinical Research) ~ BT
HF9(Division of Translational Research)EifENBFZEE P9 (Division of Intramural
Research) o H FilER o2t Bip 0 5 B 75 AT T S & 50 A BRIt AL 24 A FERA KR -
LG I FH 2 S RS AS 2R AR Y A E - T B 9T N A FERE 9% ~ BE PRI 7T 8508 A
FHEIBEHESEEEA %M (Repair and Plasticity) - Z4RBERAIMHAERIEL (Systems and
Cognitive Neuroscience) ~ #HiEZefif B E P (Channels, Synapses, and Circuits) ~ fH&EHE
[KE (Neurogenetics) ~ fH&EEREE (Neural Environment) ~ AF&E4% (brain image) ~ #igEE
{B(Neurodegeneration)EL KEIESHEE -

EEEE

SR FT AR Y BT B S B S A A A R SR SE AT N Y B N B ZE BB (Divis ion of Intramural
research) MEEERE 1T 80 EEIN INEENE BRTF4AY(E EEt& £4EDirector,
Intramural IT and Bioinformatics Program) » E BT &E IT #7945 » S EERI(ET
FEEX - —REYE EFTERR - HERR £ B BRE Amar Yavatkar(Bioinformatics
Programmer )& Kory Johnson(Ph.D., Bioinformatics Scientist)%f » FEEEEFEFHEE
AR EBHZE RTINS MEYIE SRS D) - iR E R TtEET - EEERE T~ TAER
ST~ TR B S AT S S5 — R N TR B E R - LB 2 7 R R as 22
THES RS B H ZRGE = o MR B S SR E 2R B LIRS B Al GRAE P BB S 22 e B e A
TRRRREZE 0 ) BRI -LAH5E B 5 T » MREUR IR - 5E B R BTGB R AEY)
B AT AT 2 - DR EI SR AR Y - MRS - A ERA
B ILRAE U FERE R A B S BRI & R S A bR — S B Bl —[F] =231 -

A% > WEAZEALRS 10 9544 3B05 » Bzt R EAIITFE A\ B3R LM AN /AL - MG HCH
—EEEH 29 A -
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FRETE R R SRR T TR R o B i - FEIRFEOBIEE SR IEE - 1A - HER
PR EE e - El—E-FHRAIGEAR TR A AP IE R R A - B
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B HEEEE
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SHNE HWZEE F9Es% (monthly Al team meeting)

9/6 HZ 35 981 ITIAESHENAG A TEEERH G » SEEEEIRN g &# T/ 48
Hooe B0 > AR N A AT E R > — RAEVERER > — s N T2 ERX
TS UM RigE > TN B RTER S Z M 7 TRt b S PR A B R
HEEES - RRBIBRH R EENEVR T - BEFFL AT LA 3RE - REtEmait
N TELEFTFRIRGRERIGEGE - A5t TR B AR GE S » BRI ARG & N IR
BN\ TR EW RIS AR - HE ARSI E R T B R At B RN N T2
SRR RBERT ST T B o S rh AR SN BIIRSE T 1] o B ] B RSN CHI o B
JIIZESATE A Py thon B R sEE 2GR B W95 )7 M i es 227 - ek 4des - s Erinss -
MECEHE-EZEE > TR L ER B 2GR E AR SR -

2019/09/13
2281 Biomedical Translational Research Informatics(BTRIS) &%

SO BB AN B L2 A YR S EEE 7 E EEBTRIA = - B EEZR
BT TR TIAYBTRISERHEE » s fH Andrea Beri 5% > #/Z2 BTRISE R} AT AL 152 >
BTRIS/Z B A 7E e NHI—(ERE &R E R A4 LB REEIRE 1976F I ERES HE
RHIFFERE IR B ARFER IR Loy R AT L LR 22 1 AR A T e bt 55 B A U Lo AH RRER PRI 52 HY
IR BB PRI E— 2% - NEESFTA T STET = R R ER A ~ (B2 & AT
WEEHYER] » [FIRE TR E R R R ~ ZErE R - B EAE B S (U BBk Ll =
OEEE ~ YIS B E) ~ EhpE ind s BEEY)E > WIRFERSHERAR - R
RINGH B G L2 EREF R ERE R HAEBTRIS R4 © [FFFBTRISH IR f—{E%E &
FEREERE RSB 7E A B B BERREBEEE R PR R E R GEREN » RETE
th 2 iH5E N & R BT IRIEHZE )T R EARTRE N A » AR EBTRISAERS S 1 B s & iy
ZaE A EER - A B EEE BT FENEEAE R T A TR TR &R - 1A HE
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—{EZE AT REHEIT A FEIMRIRIASE > TRe] BB [E —(EZEHAE A& > SBEATA R R E R
sEfEEEA -

BTRIS[RIHF 1 mT R 2 Bl pl s 75 (8 AR AY S > s BLAr AR A5 LBk H 4L
ZAERVBTFE A S HEEEA - MIRBAIFEBTRISHFAZE ) - BTRISHFAZ g e inBhE t s
A FEERACRISEE & BB A SRBTRER - B &R - FHEER - ERERE
BRI EEREETE - B T IFeTmS > e iR e i i S B B EE
B o DU B R R a eI T AR - 281 » BTRISANMEIERE 73 R5E - - R [EbH5eaERiy &
BHEAAE - BREEEA R - CEEAEEHMNRF AR LS > WER - 28 - ik
EITRIRER LR P - BR SCTRRINEEEE 7Y - (i E AR -

2019/09/27
SN LR A o BT ZE AT £ 3> NINDS Stroke Branch Symposium > FREA
Celebrating Three Decades of Research in Stroke Organization(s)

e e N 00k Z5 1 R BB A = SRR EE - TREEE L BT 0 —EREREIRARAE A
VEERY AR EEY I3 » IR EE T Ak r-TPA VB KEIRHURE AR » A oh R e Es 3% o
RS s R 2 Bl (% > SUMOy lation 88 » R AMer ek DRSS M G EE - SUMOylation &—
A B ECEREEY) > 352 John Hallenbeck fHFRreamVEIRR - 1 —fE g L HARAVHE
FREEEG N EE TR - T & SUIMO {L(SUMOylation) HYAHAEAETHIAEEE » iEERENYIE LIRS RS TR
SRV Z REEE T ARSI RA - IRl B A S Re& E R - R REE Joshua
Bernstock ZHAZIRME 2020 A Current Issues in Molecular Biology BFH|ZE3R—R[ElEH » &
FEAKNEEHEE SOy Lat ion G FARSHRIMER A S Rk & HEEE R BT AR
B H A T3 A E A LA FIR A S 528 o MARR ARt 88 B n] (R A o RS AR PRI GR
AEIISAHRIRE - BE4h > RIEFEINE —EAAE IR R REUER T B RS
% » N A EHISHIIRE - e e AKRE SRR - BESE 52 AR E T EPS B e (i AR
FMEAR - EEFFEEA B E R R E - KIS ESE IR ENR A - MRS K S ERFER S
s IEEIBR A fEEETTEME » HAT$HE tumor necrosis factor » interleukin (IL)-1 »
IL-6 B4 IL- 10 3AHITE ST - RER R EFAIAR - I RERET A - RS
SR BRI ER H AR AR 2EMATH T -
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@2 the NIHArtificial Intelligence Interest Group £ the NIHAI Working Group
for Autonomous Therapeutics WIflEl/NHIL[E EHH - [/ NHTKE 2003 BHAGHEE - H ATRA(E/NH
bR T @AM ESN - WiERE] FDA ~ S RKREFNEFEN A TEHENBFEERAS
FERAY A B > REeaf i T June Lee ZL 15 EattP A WS LREUES - EH BED &%
W%251E% (The Defense Advanced Research Projects Agency (DARPA)) KDL AT AEtiEny
ST T BEAN » S5 AL TENT R E2EAR2ET - H 55 (AUTONOMOUS  THERAPEUTICS) - {8
{EEEPRFER AR (OPTIMIZING CLINICAL OUTCOME GENERATION)Ei{BLEGPREREMIEE
(OPTIMIZING CLINICAL EVIDENCE GENERATION)VUSS;&rask FRE ST Bl 75 )5 -

ANTHZENBFRENGEMERZ - BRE > EEmGERE - EEIREhRRZE - &
GAEECELHEE ~ FEE MDA RS R ERE B2 AR INEER T ~ &
HE RS B BEY e T Bl e S e FH ] - (TR 2t AR 9ele it 2018 FEFFIEA 2 {28 T
ZEFETUE N TS0 MBI R AT hiny B s tue i faiR S s & 1E e
RV S BRI E (FBOR - WREEE IR T a5 N TE B EE A L84
VIt N B > MR TSR E N TS Mt - fRILFrA s A =S - Mok
FHEAN TEENREE S - HATC L A eyl B g - B s2 g N THEE B Es A
FiT AR AN TR ER ~ BEBHITATTFiof sl - FREEE RIS IER « RIKE
Ur B TR R B L 2 THAR RS AR 3D dHakElas B VI ENBIIMz A4
REEFTCAEREF -

BRI 2% i AR A9 E e R 22 S B (R B S R i se Pt I E s ) S R B e ~ H AT PR ek
2 BlE 5 AN TS - HRICAIER B5E4S & & R R A TEH
FeRMERRAT AR N TR EFEAANTENRE o B el S 2 ARG E Fr Bl M E Fr iy
hpZETRE HE S HAER 22 /N2 » S99 E AAZE K Bl 1iCam 7E R 4 Sl sE
EFEHTE - (U 80% o HA IEAE S BAVES 2 A (E RS 45 B ThREME MR 52
GERTHNIRE FHIRE R R S A AR - i S A 4848 K I Al Rl eE et B B RS 2%
R ZE - BRI R R BB BT o AR N TR UK E » HEH
A2 B AEEANE H B — (BB TN - 1 B be o 75 T e e PRER B e R e 1y 25 B AR R B A
AR+ BTN E R AR B - RIEIF S R RS s A 3 - H
Ty EE SRR A E - AR AR Rl ZE i A A A -

2019/10/03

S R A TSele s - BEH B BIRIS: Translating Data into Results » FRIEER T 2
AiEt ¥ BIRTS ERHESAERENT M 4ES) - BES HOVEE FRE > T % BTRIS ZofeH 40 a1 A A R
PREFZE » T ERETP R E B SR IR -
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2l Grand Round » F7H : Radiology in the Era of Artificial Intelligence

FEEE Ry P A ERBEES 2 Radiology and Biomedical Informatics 2%} Curtis P. Langlotz
247 o it 2SI AE Center for Artificial Intelligence in Medicine and Imaging
BALELE -

BEEETREEE] 0 BRI BEN N T B R T RS G0 (Image
labeling) “BEEEFRI&1E(Interdisciplinary Collaboration) ~f5#E{#EE (Precision Heal th)
BRI (Care Transformation) ~ ST RIEEETEAE (Radiologist Augmentation)EdzTT
NHEREIREE (Public Data Sets) %  MEIEERIKEM - A GEST SRS EHSUEIARE -
{i ] HeadXNe t fE4HE NS » Xray4All FHEFERIREFRESZMIR - BiE A\ THEHE
BTGNS [RROE BRI S PET AR nviir 4R iR ie B et 2 RIEMN - —(Es
BATHEEANSERAESEEESELR  EHREEREA - ZBEMEL - IEEGE
B~ BRI RE - GG B GARERE TR E R - EARIEN - &
PRIEA ~ Wi A& RNEFF @RI LA SRIEAHE - M Biral ~ BRAEEERTREE T 7R AT
B g /DDl ERGRT - TE R TR CE R G R - ERERTECT BREEFEA
FERF > ZHA RS A TIE) BB SEE R T BT IR - RE SRR 2 A REIEF
17 0 Bt N EE PR 2 A B B o 65 20y R R 220 e SRS & IR 7 ) » (RIS Rt 22
R e B N T2 R i 2% (Infrastructure for AD)REE » EHIEE(LAE GG
Bl G - REA REF S E B A M R R B ER 22 - i DTSR B AV - M
AIEARER TS - REER I ITERE TR - &% R RIES] - MRS T AZHZ
TR AR R ERRIE R - (HEETHY A EHE 22 - WEAH A 2GR AENEER

YN ENSTE

2019/10/26

TR ES (CAPA) S8 G REGS - Z2EEE G ERG TSR EER e EIE
& o X E BRGHHERTG RARBHE LR T - Aig R (1998 F£8)HEAERB L ATRSRK
AT 5 > Btk F IR S Iy 7 5
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10 A7 EREE HE RS EA RN G - e BRI AT haR R &R - WWEE HAl
ANTEZHER - 11~12 A A XS EFepr i VA RE IR TER S » R HEE)
[F173 R EL oy > SF—Eh i R GE S IR Es S E A AR > X EHE I REGE SR
% WREES > BB RIS N TS ERES E E BRI © ST EalmisE HAR - BBR T
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BEAGANE] > [T 2 BB SR E AR e B TR B R RME B R © IEAh - RS AR B ISR
HEIR > WIS A FERG EIRE - B8 REESHIBISIRET - sEARS S B Es S 5 A0 R
EfFER -
REEANTEZ
A=

BB EERAAIG 3 © WZEMIR RSB G KR R A AT,
RS AT
5 fy

& LI ETHY AR FERAE ¢ e85 (Machine Learning)2KREEE - tas
BEE A TEEEER - Bt E 5828 T REEERMKEREER AR
HEIEPRYEESRA - EFEEFIS5ERE - ST EIRER - AR S kigis A2
FERIACHIET I IS o ke E IV E 7 X & 5 BB B (supervised
learning) > JEEFE FEE (unsupervised learning)BFEEEE (semi-supervised
learning) =R - BB HE2E (supervised learning) FEZA —HIMEE FRAVE T H 5 (A
Ffdk > label) » WMEEHER > &0 AWK - Wl or BRI EE(ERE - & B3A R
BEMEARR > K- A0 B0E R S 8% o) e Bl A 1 i e 2 T U B R A o IR
23 (unsupervised learning) AE A ESE S » BIAG T ARHETEAVEEE - EREHH
BRI E RS 22y SUETER B T4 R RS R AR DR BRI oI SRRy
MoREEE - FETEFEEE (semi-supervised learning) A4S & AINIHE - KIRZHIZEX
NoEE N JTHEITIERD  RICF SR s ar 0B i T TR (A A s T

11 8 12 Biumgegsiih ZEE A AST T R A S [E R 2 & R B A -
SEBIAR A T BB RS R B R E RIS BRI R - HEFSR BB AL 52 Bt
155 FH St B At e S R TR E B A » DRI mT s st 2 (o FH L R SR 9T B 7 VAR AR
IR » MAETT T MRt e i B - IRIEAE 12 BGRtE > BB g3 > Bl
T2 B AT BRI A 5T B[S E T — X g e s w98 )7 [m BN A

el

2020/01

AP RS FR R a8 55 » 28 Lawrence Latour EETEs - WEHHSEE CT B2 MR AUFEEE )5
= o Lawrence Latour Zd% sl 5 gy IR B FEFT#E Center for Neuroscience and
Regenerative Medicine fz Acute Cerebrovasular Diagnostics Unit FYEZEEEF A » A
B BRI R EA RS ERSMEHY MRT A% - SO BEHFE IR AUS Lawrence Latour FdZHR A
BRI 8215 > AGETTH— P IHSCE A EIRE S RAVER - RSB EREC - FBIIAMEE R
TREEHBEER - It gt - FHEZEFEAEEEE IRB HEIRE - BiS &R » T HE
S B &R R B A &S -

FHEHMHIT T TR 0 B TR I THINTSE R AR H AR E S R B U S s
rp 2K B H SHEAR B PN B B isia » WA BER BN AYRERETS - FIRFERF IV BN R
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BIBEN REAEE R} - ThaE B AGE S R B ORI E U - i R A S
Google AT2%fEHY Bidirectional Encoder Representations from Transformers (BERT) Al o

KR ERARAING (EFHE] Py thon TH » PRISEAERE T 2K BrA L [EIIS 25 8 BE (17 SR AR B4R 3R
FE2H Python B =554 » 41 Udemy A Machine Learning A-Z B Python F2=E%ET APTERFE
J¢ DataCamp #455HY Machine Learning sff281 Importing and Cleaning Data sRiZ °

2020/02

A HBaiat B85 StrokeBERT: A Disease-Specific Language Representation Model for

Cerebrovascular Disease Research XXEAIERTAZE -

2020/2/13

SBIEEL [T S0P e o STan{E i XNAT BEJR T 2@ G BRI E N R E TR EE R
TEBRE TS  XNAT & RIH AR 2R A (S Bi2e/NH (Neuroinformatics
Research Group)FRBHERIBHIRE (G B2 G - XNAT Al fS{bes G AItE R EdERY H B & -

REERREYNCE - FARFAS I EA R BB G n TR a4y EREA -
Components of XNAT

o)l

2020/02/19
FEIE A AE i R B 2 B2 07 = (Li-San Wang) Hi%

FA7 =% FEHGE 7 [A] R [ 24 e BiE B O i < 28 (AL IR G I L AL I AH 22 2 KRB
IMrEtEITA - FRIRA T EE EEEE TR AL Ry e R E AR B EERIA T 2 —
(National Alzheimer's Coordinating Center (NACC)) » Bl&ZE R LA INFLEMITA &
e AEXEAFEHHREREZELT LTI Alzheimer's Disease Research Centers
(ADRCs) AU SRRV E R » WA BIEIREELERRES - G2 EEH N 4T3 - RS - 4
V395~ B ie A St RTE T B AVAE (B BRI G &%= Clinical Dementia Rating
(CDR) > EFEMEEBERR) ~ IHIRFIZETIIEEPREEL DL LB A R - R FERSS
FEEESRMSOR R ER, - TR AERNERESE - REEGHAYENEEREER - NE

MAER RIS FldaRe il BRIt - ERHEIANEA S - MEGFENIRSR IR = E
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AVTENE AT ARG > (ARSI E - TEEEE] > HATECSRER K
EERVAENIFTEAR S E - (H H s AEELEA 2Rk = BUF 7R - NIt B 578
SYELI P > RACERUSETE - A GBI GF - BGET TR MIEE] - HAT= NI
AHEES 2 Ry (R (R - LA M N L s B TR B E R = BRI ST E
A RE— E AR RV R BENT 7T A 2 &

2020/03

FHES Biowul f » 722 Biowul f #fEH= -

Biowul f A5 2R EAEFEHEAVE S REEEMR > £E 1999 FE71% - Biowul f EL&&HE I
T 21000+ CPU» &1#E 56 {EFFA Nvidia V100 GPU #Y GPU &%t > £F{E &S 4 {# Nv1ink Skylake
BRERES 0 384 GBNF#A13.2 / 1.6 TB SSD » HEf A NEMEH - MERARBEFEEH
T HERSEEAFE - Biowul f KEWNEFZEmEHN TH » WREES » Python 55 - Bk
e B A Ag4E oyt T E > Af DI E B A Biowul f AEHY CPU, GPU BB EAS T T —R%{E A
BRI AHE TR BIZE R T - &8y - Bz = RS Y Z0E AT & (Taiwan Computing
Cloud)AT ZE##F-& TWCC » H£3EH 2,016 {f NVIDIA Tesla V100 32GB GPU A7 - th/2@4kE
IS4 > HESEAIRANEE "M RET ) (Data Analysis Service, DAS) m[#E{it =l EwiEE
5% - BEERIIVAES R E R F R E B —nE AV E R S B MRS - SoB It Bl R
AP G ER G - WREg EHFEE A ERNEM BRI > mHEATS S A A
TERRHS © BRIEL 2 F1 » TR R] 88 5 B el i 7R 48 & E IRIEIAY Google Cloud ~Microsoft Azure
i1 Amazon AWS Z&ftry (s FFE -

JRARK S U [E B HE PR A E ] 177 E TS R #E AN TR S
BX4 g (Foundation for Advanced Education in the Sciences, FAES)HY 7 #d
(2020/03/25~05/06) HYIEAEESEEERAR » FAES 2L N EI R B 5e e AR — (@I = F4H4% - 5
FIEE b & AR S s B 9T AR ERAE - A RERVE N BB IMAFT A B B84 #3457
12 WAREEEER N F—ER > MET HARMARKERAEE - A=A HEEREN -
HERGITE DC B4 75 fE ni il COVID- 19 95 B BRAAEZ TG IIAY H {7 » DRIL (5 B B N BRAGHE T
FEAVBRRERE I - P B S Sy et i g R dt R WA R/ NI B e H B AT By
T FHEST ST NS T e o MBI @AW Francis S. Collins, M.D.,
Ph.D. B F &S 1A BHERS B iR BB R A b 5 e 2 e 15 e AR T B S P it 1171 e
NGRS R R SRR AR
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2020/04~05

B E P 5ERE St rokeBERT: A Disease-Specific Language Representation Model for
Cerebrovascular Disease Research SZ& o dGHER H BT 1B TR » FHETZE A P RS
FEERHE 250 2B EEL E N RAVEIE SR - 1. RS E o M T e 1& 458 HE
ZUEEBMLBE - B EE - FPEEHEE L, 2. BRSSO AR aR R - ik
FFHY NIHSS B A IGE - FFEdr@E et - Rl 18R - AfEETERNEERG » WEE
—PHVETERAREME - BRI ERNERE - BRIERNEE (Al - 87) BEEREEE
BB -

IT EX5ER XNAT o 2 E HIE ARG E RN XNAT N12 > S5 EF MG 0 XNAT Z4¢
o A FEALE N B R BT B EORHEL Y XNAT “F e N TR BT -

2020/06

W RTRR AR TR S s B R CAOR e 5 - ml TR R 47,000 ZEER W TERSER
(B BURMEER AL > (BRI TIRER 2 A R TR 2 M S8 T ( =4 I AR B IERER - TR
FIA PR B RIE R A MR - NIMRFENT 7E (T ERHE TR PR B R - DU
4SS THHIIE R -

2020/06/06

PRI A B B ey S8 - WA &8s S aam L EI A 4 R - i T ETEEH
il B e S B BRI - IR A4 2 N i B e 2020 FEZILRAEAY4R EifaT g
(Digital Healthcare 2020 at Taipei Veterans General Hospital) - feItREH I EE]A
TREETLUREIFRIBENRE - AEEZ2I7H - mlE A KR ot R bem A Bk E2E
A NEEIREEEE Y - WRELEEEEE - BRRHREMEE - MFEREE
EHZSE - ERETEIEY - AFEWERRE 2wt - LimE Bk - AEEEEETH
MR AP EIRE ~ &5 B EATERE U T 1 M ERNERAEE Y AR
B E S A B A R4 K OSCE FREBLER AR RAC RIS - BENREN I IE
IEHTE T - BIERENEEIRERNERN S - BRI SR T [EZ ERET L4
{EFHAVIEE - R B - 2B EDaRERIAVE 7 - REPEERIFE R EED S —
wuse 2/ Re s bE A -
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2020/07/15
T A1HY Grand Round 55| Keith A. Horvath BEAfEE% - A - 1t’ s an Artificial
Intelligence (AI) World and We Are All Just Living in It o FEZUESEF EFRHELE
BRIRET T AT AYME B2 2 - JEEEAYRTFES - SEATTEE] H A5 B & R (EHR) (E FH E.48HE
EILE - R R EPITH K ER EIR ERMEFER - EHR R HIN A TEEEAIPK
A REENAE - EEHEFRETSRE A BRENL RS E - BI2aHHEIgR
ERCE R AR A R - SRR RS B R T E A fRE .Iﬁt?—lﬁ#%ﬁﬁlﬁﬁﬁ
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StrokeBERT: A Disease-Specific Language
Representation Model for Cerebrovascular
Disease Research

Ching-Heng Lin, Kai-Cheng Hsu, Chih-Kuang Liang, Tsong-Hai Lee, Chia-Wei Liou, Jiann-
Der Lee, Tsung-1 Peng, Ching-Sen Shih, Yang C. Fann

Abstract—Effectively utilizing dizease-relevant text
information from clinical notes for medical research
presents many challenges. BERT (Bidirectional Encoder
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Reprezentation from Transformers) related models such as
BioBERT and ClinicalBERT, pre-trained on biomedical
corpora and general clinical information, have shown
promising performance in various biomedical language
processing tasks. In thiz study, we demonstrated that a
BERT model pre-trained on disease-related clinical
information can be more effective for cerebrovascular
dizsease-relevant research. StrokeBERT was nitialized from
BioBERT and pre-trained on large-scale cerebrovascular
dizease related clinical text information. The pre-trained
corpora contained 113,590 discharge notes, 105,743
radiology reports, and 38199 neurclogical reports. Two
empirical clinical tasks were conducted to wvalidate
StrokeBERT's performance. The first task identified
extracranial and intracranial artery stenosis from two
independent sets of radiology angiography reporis. The
second task predicted the risk of recurrent ischemic stroke
baszed on patients’ first discharge information. In stenosis
detection, StrokeBERT showed similar or better
performance on targeted carotid arteries, with an average
AUC compared to that of ClinicalBERT of 0.968 = 0.021 and
0956 = 0.018, respectively. In recurrent izchemic stroke
prediction, after 10-fold cross-validation on 1,700 discharge
information, StrokeBERT presented better prediction ability
{AUC=SD = 0.838 = 0.017) than ClinicalBERT [(AUC=SD =
0.808 = 0.045). The attention scores of StrokeBERT showed
better ability to detect and associate cerebrovascular
disease related terms than Clinical BERT. This study shows
that a disease-specific BERT model improved the
performance and accuracy of various disease-specific
language processing tasks and can readily be fine-tuned for
enhancing cerebrovascular disease research and
applications.

Index terms—BERT, specific language representation
model, cerebrovascular disease

. INTRODUCTION
erebrovascular disease is an important canse of mortality
worldwide and a major source of morbidity, affecting 16.9

million cases in 2010 [1]. Cerebrovascular disease research
relies on comprehensive clinical information, including images,
laboratory data, and various climical notes. Among these,
clinical notes and radiology reports contain the most rich but
under-utilized information; both are classified as unstructured
electronic health records (EHR) data and usually contain jargon,
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