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TOM TAT — Khi nghién ciu tai liéu ldm sang, cdc bdc s, cde nha nghién ciu hay nhitng nguweoi cham séc bénh nhan mugn biét mét
bénh/réi loan xdy ra vao diém nao (quéa khit, hién tai, nwong lai hodc kéo dai tir qua khir dén hién tai,...) so véi thoi diém tai liéu
duoct viét. Nhiing thong tin vé thoi gian nay rdt hizu ich trong viéc xay dung phdc do dicu tri cho bénh nhan, xay dung hé thang hoi
ddp, tém tat tai lidu. Bai bdo dé xudt mét hweng tiép can lai ghép giiza lugt va may hoc d@é phan lép mai quan hé giia bénh/rdi logn
va thoi gian viét tai liéu 1am sang, két qua huwéng tiép cdan dat dwoc do chinh xdc (accuracy) la 0.5194 cao hon hé thong dieoc xép
hang nhat (0.328) trong ShARe/CLEF eHealth Evaluation Lab 2014.

Tir khéa — R0t trich thdng tin 1am sang; Rut trich méi quan hé thoi gian; Xi Iy ngdn nga tw nhién.
I. GIOI THIEU

Nhitng tai liéu 1am sang (clinical documents) nhu tom tit xuit vién (discharge summary), cac bdo cdo xét
nghiém (x-quang, siéu am, dién tim) dugc viét bai cac y ta, bac si hay nhirng nguoi cham soc bénh nhan nham ghi lai
nhiing théng tin quan trong trong qué trinh diéu tri cua bénh nhan. Dac biét 1a cac tom tit xuat vién, né mo ta qua trinh
diéu tri, tinh trang bénh nhan va ké hoach cham séc. Muc dich chinh ctia nd 1a hd trg qua trinh chim soc bénh nhan
cling nhu 1a nhitng ghi chd ban giao gitta cac bac si [1]. Cung voi su phat trién cua cong nghé thong tin, cac tai liéu y
khoa nay dan dugc sé hoa, ngudn dir liéu nay ngay cang 16n va chira dung rat nhiéu thong tin c6 gia tri. Viéc rut trich
thong tin can thiét tir tai liéu 1am sang dang dwoc cong ddng nghién ctu rat quan tam théng qua cac té chirc nghién ciru
nhu: 12B2* (Informatics for Integrating Biology and Bedside) va ShARe/CLEF eHealth?.

Rut trich thdng tin thoi gian (Temporal Information Extraction — TIE) 1a mot thach thuc [6n trong linh vuc xu ly
ngdn ngit tw nhién (Natural Language Processing — NLP) va n6 1a mot thanh phan quan trong trong nhiéu hé théng
NLP, ching han nhu hé théng Hoi — Pap (Question — Answering), tom tit tai liéu (Document Summarization), dich
méy (Machine Translation) [5]. Trong linh vuc y khoa, viéc rit trich thong tin thoi gian c6 thé dugc ung dung dé xay
dung biéu dd thong tin qua trinh diéu tri bénh nhan (timeline) hoic tao ra cac tom tit diéu tri, n6 ciing cé thé duoc ap
dung trong céc hé théng suy luan tir viéc khai thac dir liéu y khoa nham tim ra céc thdng tin hitu ich, tir d6 nang cao
hiéu qua diéu tri bénh nhén ciing nhu phuc vu cho céc cong tac nghién ciru xa hon.

MGt hé thdng rat trich thong tin thoi gian trong y khoa thudng bao gom céc thanh phan:

e Nhan dién cac su kién (cac rbi loan, cac diéu tri...)

e Nhan dién céc biéu thac thoi gian (Temporal expression)

e  Phén I6p moi quan hé gitra thoi gian va cac su kién.
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Hinh 1. Luoc d6 thé hi¢n tat ca kha nang ma Bénh/réi loan c6 thé dugc phan 16p so voi
thoi gian viét tai liéu (Document time).

Rt trich mdi quan hé thoi glan (Temporal relation) thuong bao gom: quan h¢ thoi gian gitra su ki¢n va su kién,
quan hé thoi gian gilra sy kién va cac moc thoi gian, quan h¢ thoi gian gitia sy ki¢n va thoi gian viét tai liéu, trong do,
loai quan hé thir ba giit mot vai trd kha quan trong. Chang han, khi nghién ctru tai liéu 1am sang, cac bac si, cac nha
nghién cttu hay nhirg nguoi chim séc bénh nhan mudn biét nhanh mét rdi loan (disorder) xay ra vao thoi gian nao

! https://www.i2b2.org/NLP/HeartDisease
2 http://clefehealth2014.dcu.ie/
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(qua khe, hién tai, twong lai hogc kéo dai tir qué khir dén hién tai,...) so véi thoi diém tai lieu duoc viét. Didu nay doi
hoi nhitng ngudi nghién ctru phai tim ra giai phap dé rat trich mbi quan hé thoi gian gitra rdi loan va thoi gian viét tai
liéu (Document time).

Theo [8] cho thay thoi gian viét tai liéu nay duoc cho 1a twong duong (vé mit chirc ning) véi thoi gian ma bénh
nhan gap béc si hodc dén bénh vign. Céc gia tri phan I6p thoi gian thé hign méi quan hé vé mat thoi gian giita benh/rdi
loan va thoi gian tai liéu 1am sang dugc tao ra [4]. Cac gia tri phan I6p thoi gian gom c6 5 gia tri: BEFORE,
OVERLAP, BEFORE_OVERLAP, AFTER va UNKNOWN (gié tri mic dinh). Hinh 1 thé hién cac gia tri phan 16p
thoi gian so vai thoi gian tai liéu duoc viét nhu sau:

e BEFORE duoc st dung khi bénh/rdi loan da hét trude khi bénh nhan gip béc si (tic 1a trudc thoi gian tai liéu
duoc viét). Vi du: xét cau “Patient had tumor removed.” bénh/réi loan “tumor” duoc gan nhén phan lép la
“BEFORE” do dong tir “removed” ¢ thi qua khit.

e OVERLAP dugc sir dung khi bénh/rdi loan hoac tinh trang dang xay ra hoic ding ngay thoi diém gap bénh nhan
va cing ldc tai ligu dugc viét. Vi du: xét cAu “These findings could represent ileus or early small bowel
obstruction.” Ca hai bénh/rdi loan “ileus” va “small bowel obstruction” c6 thé dwoc gan nhan phan 16p
“OVERLAP” bai vi thi hién tai don cua dong tir “represent” cho biét didu do.

e BEFORE-OVERLAP dugc sir dung khi mot bénh/rdi loan da xuat hién trude thoi diém viét tai liéu va con tiép
tuc trong hién tai. Pon gian chi can, khi bénh/ri loan da bat dau truéc cudc kiém tra hodc bénh nhan viéng
tham va tiép tuc cho dén hién tai, va thuong (khong phai ludn ludn) twong tng véi viéc sir dung thi hién tai hoan
thanh trong tiéng Anh. Vi du: xem céu “Patient has had a tumor for the past two months.” Bénh/rdi loan “umor”
duoc gan nhan phan 16p 1a “BEFORE-OVERLAP”.

e AFTER duoc sir dung khi bénh/rdi loan c6 thé xay ra sau thoi diém viét tai liéu, c6 thé duoc 1én lich hay c6 ké
hoach bt dau sau thoi diém tai liéu duoc viét. Vi du: xét cAu “Patient needs a follow up abdomian MRI within 1
month to evaluate her renal lesions.” Bénh/rdi loan “renal lesions” duoc gan nhan phan 16p “AFTER”.

Muc tiéu caa bai bao trinh bay huéng tiép can lai ghép gdom dua trén may hoc va luat dé phan 16p méi quan hé
giita bénh/rdi loan va thoi diém tai liéu duoc viét. Cu thé, dua trén két qua cua hai cong trinh [2, 3] nhém tac gia da cai
tién hiéu qua cho hé thong bang cach tich hop thém phuong phap dua trén luat vao hé thdng sau giai doan may hoc.
Noi dung bai bao dwgc trinh bay phan tiép theo.

I1. CAC CONG TRINH LIEN QUAN

In the 2012 i2b2 Challenge, nhém tac gia cong trinh [7] da xay dung mot bo phan 16p mbi quan hé thoi gian
gitra sy kién va thoi gian viét tai liéu 1am sang dua trén phuong phap may hoc. Méi quan hé nay dwoc goi la Tlinks
gitta Event va Section time (bao gém: Discharge time va Admission time). Tlinks c6 ba gia tri: BEFORE, OVERLAP
va AFTER. C4c thuat toan SVM va CRF++ duoc sir dung dé xay dung bo phan 16p va tap dic trung.

In ShARe/CLEF eHealth 2014, két qua cac doi top 5 trén thu¢e tinh DocTime duoc trinh bay trong bang 1.
Trong bai bao chi giéi thiéu tom lugc ba cong trinh dau.

Bang 1. Két cac doi top 5 trén thudc tinh DocTime Class trong ShARe/CLEF eHealth 2014.

Rank Team Accuracy
1 TeamHITACHI 0.328
2 LIMSI 0.322
3 TeamHCMUS 0.306
4 DKI-Medical 0.179
5 TeamHPI 0.060

Team HITACHI [5] da sir dung m6 dun DocTime trong cTAKES® va bd sung mét sé dic trung méi. cTAKES
(clinical Text Analysis and Knowledge Extraction System) la mot hé théng xir Iy ngén ngit tw nhién ding cho viéc rat
trich thong tin trén cac bénh an dién tir, duoc phat trién bai Apache. cTAKES dwoc xay dung dua trén framework
UIMA* (Unstructured Information Management Architecture). Cac dic trung duoc st dung bao gdom tokens va POS
tags trong cua sb [-3,3] xung quanh réi loan, thi cua dong tur, tiéu d& cia phan muc (section) va dong tir gan nhat. Tac
gia ciing bo sung thém dic trung biéu thic thoi gian (temporal expression).

LIMSI [6] dung phuong phap may hoc dé phan 16p. TAc gia da phan tich trén dir ligu huan luyén va nhan thay
tinh quan trong cua cau tric tai liéu. Vi du: phan muc “Chief Complaint” thuong dé cap dén rdi loan xuat hién trong
qué khtr, phan muc “Discharge” d& cap dén cac rdi loan c6 thé xay ra khi xuét vién. Vi vay, tac gia da xay dung mot
danh sach céc tiéu dé phan muc thuong gap. Tai liéu duge chia thanh nim doan bang nhau (equal-sized bins) va vi tri
cua rdi loan trong nim doan nay cling dugc st dung 1a dac trung phén 16p. Cac dac trung dugc st dung bao gom: Vi tri

% http://ctakes.apache.org/
* https://uima.apache.org/
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cua réi loan, loai tai liéu, loai phan muc va Bag-of-words. Két qua do chinh xac la 0.322 thip hon rat nhiéu so véi khi
ho tham gia thach thic 12B2 nam 2012.

TeamHCMUS [2, 3] ciing 4p dung hudng tiép can dwa trén may hoc. Nhom tac gia sir dung Weka tool va
LibSVM dé xay dung mot tap phan I6p dua trén may hoc. Thuat toan ap dung dé phan 16p 1a SVM va tap déc trung
dugc dé xuat. Két qua do chinh xac chi dat 0.306.

111. HUONG TIEP CAN

Hudng tiép can thuc hién gom giai doan 1: sir dung phuong phap mdy hoc dé phan I6p céc réi loan vao nhiing
I6p quan hé nglt nghia voi thoi diém tai liéu duoc viét. Giai doan 2: sir dung phwong phap luat dé hiéu chinh két qua
giai doan 1 nham tang hiéu qua cho hudng tiép can, xem hinh 2. Chi tiét dugc trinh bay cu thé ¢ phan tiép theo.

= -
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................ e T
Hinh 2. Kién tric téng quat caa hudng tiép can

A. Tién xi ly (Preprocess)

Do tinh nhay cam cua dir liéu y khoa, nén dé dam bao tinh riéng tu, cac tén bac si, tén bénh vién... déu duoc ma
hoa vai cac ky tu dac biét nhu ddu *, [, ]. Diéu ndy dan dén viéc xu ly (tach cau, phan tich cu phap gan nhan tr loai...)
s& khong chinh xac. Chinh vi vay, can phai qua mot giai doan tién xu 1y dé glal quyét cac van dé trén. Giai doan nay s&
thuc hién thay thé cac tén d6 bang cac tén gia. Vi du: Poan vin nguyén mau chua duoc tién xir Iy (xem hinh 3) va sau
khi tién xir Iy (xem hinh 4) nhu sau:

""She was transfered to [**Hospitall 27**] per recommendation of her Gl specialist Dr.
[**First Name (STitle) 5060**]”

Hinh 3. Vin ban nguyén mau.
"She was transfered to Ohio Hospital per recommendation of her GI specialist Dr. Gates”
Hinh 4. Vin ban sau khi tién xir ly.
B. Giai doan 1 (Phase 1): Dya trén may hoc
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Hinh 5. Kién tric xir Iy giai doan 1.

Sau khi tién xtr ly dit liéu huin luyén, budc tiép theo GATE® (General Architecture for Text Engineering) dugc
st dung dé thyc hién tach section (Section splitter), tach doan (Paragraph splitter), cat cau (Sentence splitter), tach
token, gan nhén tir loai (POS tagger) va xac dinh cum déng tir (VP Chunker). Sau do, chuong trinh thuc hién rit trich
cac dic trung va dua vao bo phan 16p dé huan luyén xay dung Model (xem hinh 5).

Cac dac trung dugc su cho phan I6p theo phuong phap may hoc nhu sau:

% https://gate.ac.uk/
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o Dic trung logi tai liéu: Trong tap dir liéu gom c6 bon loai tai ligu: Discharge summary, Radiology report, Echo
report va ECG report. Mdi loai tai li¢u s& co xu hudng ghi nhan cac thong tin lién quan dén qué trinh diéu tri
cta bénh nhan & mot giai doan nhat dinh, diéu nay gidp hd trg xac dinh méi quan hé thoi gian gitra bénh/rdi
loan va thoi gian viét tai liéu. C4c tai liéu thuong thé hién dién ta tinh trang cta bénh nhén truéc khi nhap vién,
trong qué trinh diéu tri hodc sau khi xuét vién. Vi du: Hau hét cac bénh/rdi loan xuat hién trong cac béo céo
(ECG report, Radiology report va ECG report) déu roi vao giai doan bénh nhan gap béc si, do d6 thudng dugc
phan 16p 12 OVERLAP.

* Ddc trung phdn muc: Phan muc la mot ddc trung quan trong, né giup xac dinh méi quan hé. Trong mét tai liéu,
mdi phan muc s& duoc dung dé ghi cac thong tin & mdi giai doan cu thé. Vi du: Phan muc “History of Present
Illness” thuong dé cap dén céc thong tin ¢ quéa kha (trude thoi gian tai lieu duoc viét), trong khi phan muc
“Medication” lai dé cap dén céc théng tin & hién tai (trong khoang thoi gian tai liéu dugc viét) va “Discharge
Instruction” s& dé cap dén cac thong tin trong twong lai (sau khi bénh nhan xuit vién). Trong bang 1 thé hién sy
phan bo phan 16p trong cac phan muc:

Bang 2. Su phén bd phan 16p trong cac phan muc

PHAN MUC BEFORE  BEFORE-OVERLAP OVERLAP AFTER
Chief complaint 10% 90% 0% 0%
Physical examination 1% 3% 95% 1%
Discharge instruction 0% 4% 10% 2%
Labs-studies 0% 9% 91% 0%
History of present illness 39% 44% 16% 0%

Bang viéc quan sat trén tap di liéu, mot danh sach cac tén phan muc dugc xay dung thu cong. Viéc phan tach
ndi dung tai li¢u thanh cac phan muc duoc thuc hién bang luat van pham JAPE trong GATE. Mot vi du ve lugt
dé phat hién section “chief complaint”:

Rule: chief complaint( {Token.lcString == "chief", Token.docType
==  "DISCHARGE SUMMARY"} {Token.lcString == "complaint"}
{Token.lcString == ":"} ) : match --> : match.SectionHeader
= {kind = "chief complaint"}

S6 lwong phan muc duoc xac dinh sau khi &p dung tap luat trén tirng loai tai lidu duoc thong ké trong bang 2.

Bang 3. S6 lugng cac phan muc co trong tap dit liéu hudn luyén

LOAI TAI LIEU SO LUONG PHAN MUC PUQC TRICH
Discharge summary 33
Echo report 3
Radiology report 11
Ecg report 1

e Dic trung vé thi va thé cua déng tir (Tense and Aspect feature): Duya trén bo phan tich ci phéap xéc dinh thi va
thé cuia dong tir trong cau. Thi bao gom cac gia tri: past, present, future va thé cua dong tir cd thé nhan cac gia
tri: progressive, perfective, perfective-progressive. Chuong trinh st dung Processing Resouce ANNIE VP
Chunker trong GATE dé xac dinh thi ciia cac dong tir trong cau chira bénh/rdi loan.

e Dic trung moi quan hé vé cac mac thoi gian 1am sang: Trong linh vuc 1am sang c6 mot sé mdc thoi gian rat dac
trung chang han nhu: on postoperative, on physical examination, day of admission, hospital day one, post-
discharge duoc goi la céc thuat ngir thoi gian 1am sang (clinical date time terms). Mot mdi quan hé giira
bénh/rdi loan va dong thoi gian 14m sang dwoc dinh nghia theo biéu thuc chinh quy nhu sau: <Quan hé, Dong
thoi gian 1am sang> trong d6 Quan hé c6 thé nhan céc gia tri nhu: ON, BEFORE, AFTER va Dong thoi gian
lam sang 1 nhitng thuat ngir 1am sang. Biéu thirc chinh qui dugc st dung dé nhan dang ca Quan hé va Méc thoi
gian 1am sang. Vi du: Biéu thirc chinh quy dé nhan dang mot méi quan hé vé mdc thoi gian 1am sang <ON,
POSTOPERATIVE> trong cau “On postoperative day #1, the patient was taken to arteriogram” la:
(on)')\s*postoperatlve\s*day\s*(#7\d+|(%NUMBER%)) trong d6, %NUMBER% 1a chudi s& duoc thay thé boi
céc chudi chi s6 dém nhu: one, two, three ..

e Dic trung biéu thirc thoi gian: Sir dung biéu thirc chinh quy dé rat trich biéu thirc thoi gian va chuan héa két
qua. Céc két qua duoc str dung nhu mot dic trung phéan 16p.

Doi voi dir ligu ¢ tap dénh gia (TEST DATA) ciing thyuc hién giai doan tién xir 1y, sau d6 ap dung mo hinh
(Model) & bude trén d€ phan 16p DocTime Class cho cac bénh/roi loan (xem hinh 5).
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C. Giai dogn 2: Dya trén lugt

Giai doan doan nay, tap luat duoc dé xuét dé chinh stra két qua phan 16p & giai doan 1. Tap luat duoc xay dung
dua trén viéc phan tich cac dac diém cua cum dong tir va dac diém cua cac tir trong cdu c6 chira Réi loan.

1. Pic diém cum dong tir

Dic diém cum dong tir dugc xay dung dya trén mot nhan dinh sau: “Mdi mot 16p s& ¢6 mot tap cac cum dong tir
phd bién thuong xuyén di kém véi nd.”. Vi du: Lép AFTER thuong ¢ cac cum dong tir phd bién di kém nhu: be
evaluated, please, recommended, to evaluate, to be removed, to follow, to arrange, to check, may want, to prevent,
prescribed, should return, v.v... Lép BEFORE thuong c6 cac cum déng tir di kém nhu: reported, was treated, had
been removed, had reported, v.v...

Nhitng cum dong tir pho bién duoc xéc dinh bang céch tinh trong s (tf-idf) cua mdi cum dong tir. Cac cum
dong tur dai dién cho mot 16p khi né xuat hién nhiéu trong 16p nay, nhung xuat hién it & 16p khéc.

Qua trinh thuc hién tinh trong s6 cho cum dong tir nhu sau: Tir dir liéu huin luyén (train data), st dung
Processing Resource ANNIE VP Chunker trong GATE dé r(t trich cac cum dong tir trong cac cau chira bénh/réi loan.
Sau d6, gom nhém cac cum dong tir theo cac I6p (BEFORE, OVERLAP, BEFORE-OVERLAP va AFTER). Chuong
trinh str dung Lucene® dé tinh trong sé tf-idf, 1ap chi muc va quan ly tap cum dong tir phé bién. Nhu vay, sau giai doan
nay, s& ¢6 bon tap cum dong tir dai dién cho bdn phan 16p néu trén (trir I6p UNKNOWN, mic dinh) (xem hinh 6).

Dbi véi dit liéu danh gia (test data), hé thong rat trich cum dong tir lién quan dén réi loan, cum dong tir nay
dugc so khép vei bon tap phan I6p (BEFORE, OVERLAP, BEFORE-OVERLAP va AFTER) thong qua cong Cu

Lucene dé tim ra phan I6p ma c6 trong s6 caa cum dong tir cao nhat. Dau ra cua bude nay 13 cac cum dong tir véi phan
16p twong tng (xem hinh 7).

| | TESTDATA
by TRAININGDATA

ANNIEVP | |
Chunker i
G GATE

i o i ‘ . m Best malching b > .:_‘.,‘..(
Mring Lucene tool

Hinh 6. Qua trinh xt ly huan luyén Hinh 7. Qua trinh xir 1y danh gia

2. Dic diém n-grams

Dic diém n-grams dugc xay dyng dya trén ¥ tuong nhu sau: “Néu mot doan vin ban (paragraph) chira phan Ién
cac bénh/rai logn thuoc mét 16p, va chi mot vai bénh/rsi loan thudc 16p khac, thi cau chira mot vai bénh/réi loan thudce
I6p khéc c6 kha ning chira cAc tir dic biét dé phan 16p”. Vi du: Poan vin véi phan 16n cac bénh/réi logn thudc phan
I6p BEFORE_OVERLAPS, trong khi d6 chi c6 mét vai bénh/réi logn thugc BEFORE, thi cAu chira bénh/réi logn nay
c6 thé chira dung cac tir mang dau hiéu dic biét cho l6p BEFORE.

Tir dit liéu huan luyén (training data), mdi tai liéu dugc tach thanh cac doan. Trong mdi doan, thong ké s6 lugng
bénh/réi loan theo c4c 16p va xac dinh dwoc cau chira bénh/rdi loan thudc 16p chiém thiéu s trong doan vin do. Trén
céc cAu nay rat trich céc uni-gram, bi-gram, gom thanh tirng nhém va tinh tan sé theo tung I6p twong tng. Két qua 1a
cac thi tu (bag-of-words) dai dién cho cac I6p. Sau budc nay, s& c¢6 ndm tai tir uni-gram cho nam 16p va nam tai tur bi-
gram cho nam 16p twong ng (BEFORE, OVERLAP, BEFORE_OVERLAP, AFTER and UNKNOWN) (xem hinh 8).
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Hinh 8. Qua trinh xir ly training data Hinh 9. Qua trinh xtr ly test data

® https://lucene.apache.org/
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D6i véi dir ligu danh gia, tng véi mdi rdi loan, ciing trich ra uni-gram va bi-gram trén cau chia rbi loan. Tiép
theo la tinh todn xem cac uni-gram va bi-gram nay thudc ti tir cia I6p nao nhiéu nhat. Sau qua trinh nay, tim dugc 1op
nao la khép nhat theo uni-gram va bi-gram (xem hinh 9).

3. Rules

Luat duoc xay dung dua trén sy két hop giira hai dac diém cum dong tir va n-gram. Goi v 1a 16p c6 diém sb cao
nhat theo dac diém cum dong tir; u va b 1a I6p co diém so6 cao nhat theo dac diém uni-gram va bi-grams. Luat duoc phat
biéu nhu sau:

e Néuv 1a BEFORE va (u hoic b) la BEFORE thi két luan 1a BEFORE.

e Néu v 123 BEFORE-OVERLAPS va (u hoic b) 14 BEFORE-OVERLAPS thi két luan 1a BEFORE-
OVERLAPS.

e NéuvIa OVERLAP va (u hoic b) 1a OVERLAP thi két luan 1a OVERLAP.

e Néuvla AFTER va (u hoic b) 1a AFTER thi két luan la AFTER

IV. KET QUA

Tap dit liéu huan luyén va danh gia dugc cung cap boi didn dan nghién ciru Shared task of ShARe/CLEF
eHealth 2014. Dix liéu huan luyén c6 298 tai liéu gom bdn loai: Discharge summary, ECHO report, Rediology report
va ECG report. Dit liéu danh gia chi c6 133 tai liéu chi mot loai 1a discharge summary. Sé lwong bénh/rdi loan dugc
thong keé trong bang 3 va 4.

Bang 5. S6 lwong rbi loan (disorder) trén tap dit liéu hudn luyén Bang 4. S6 lwong réi loan trén tap dit liéu danh gid.

DOC Types #DOC #Disorder  Percent % DOC Types #DOC #Disorder  Percent %
Discharge summary 136 9098 79% Discharge summary 133 8003 100%
ECHO report 54 1429 12% ECHO report 0 0 0
ECG report 54 196 2% ECG report 0 0 0
Radiology report 54 831 7% Radiology report 0 0 0

Total 298 11554 Total 133 8003

Dbi voi phuong phap may hoc, thuc hién danh gia véi 10-fold cross validation trén di liéu huan luyén dé chon
ra thuat toan phan I6p tot nhat. Céc thuat toan duoc thuc nghiém gom NaiveBayes, C4.5, kNN va SVM. Két qua thuc
nghiém trén dit liéu huan luyén cho thay thuat toan SVM cho két qua phan 16p t6t nhat. Cho nén, thuat toan SVM duogc
chon dung dé huan luyén va phan I6p trén tap dir liéu danh gia. Két qua thuc nghiém cho thay sau khi &p dung luat thi
két qua da cai tién vé do chinh xé&c (tie d6 chinh xac cho cac phan 16p ting 1én) (xem hinh 10). Vi thé, Két qua cua
huéng tiép can méi (New System) trén tap dit liéu danh gia véi d6 do F-score 1a 0.5194. Nhu vy, huéng tiép can két
hop may hoc va luat da cai tién hiéu qua cho bai toan phan 16p mdi quan hé giira bénh/réi loan va thoi gian viét tai liéu

I1&am sang (xem hinh 11).
l i I I - | |

Hinh 10. So sanh két qua cua c4c hé théng

Hinh 11. So sanh két qua cua cac hé thong
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V. KET LUAN

Bai bao da dé xuat mot hudng tiép can két hop gita may hoc va luat. O phan may hoc, chuong trinh da thuc
nghiém mot s6 thuat toan phan I6p nhu: NaiveBayes, C4.5, KNN va SVM dé chon thuat toan tot nhat cho phan 1op. Béi
v6i phan luat, dya trén nhiing dic diém cua dong tir va két hop véi n-grams dé xay dung tap luat. Két qua da c6 cai tién
S0 V6i cac hé théng truée do. Tuy nhién, viéc xac dinh méi quan hé giira bénh/réi loan va thoi gian viét tai liu 1a bai
toan khé phuc tap, doi hoi phai nghién ciru sau hon vé dir liéu dé tim kiém dic trung méi, két hop cac phuong phap
luat va may hoc. Thai gian toi, ching toi s& tiép tuc nghién ctru va phan tich dé tim kiém dic trung mai cua dit liéu véi
mong mudn cai tién hiéu qua cho bai toan phan 16p mbi quan h¢ giita bénh/rdi loan va thoi gian viét tai liéu 1am sang
nham gitp cho ngudi dung c¢d nhitng théng tin véi do tin cay cao.
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A COMBINED APPROACH FOR TEMPORAL RELATION
CLASSIFICATION

Nghia Huynh, Lam Vu, Quoc Ho

ABSTRACT— On reviewing clinical documents, doctors, researchers and caregivers of patients want to know the time when a
disease / disorder appears (in the past, at the present, in the future or from the past until now...), compared to the time the document
was written. The information about this period of time is very useful in creating treatment regimen for patients, making inquiry
system and summarizing the documents. This paper proposes a hybrid approach between rules and machine learning to classify the
relationship between diseases/disorders and the time for writing clinical documents, the oriented approach has the result of
accuracy 0.5194, which is higher than the best ranking system (0.328) in the ShARe/Clef eHealth 2014 Evaluation Lab.



