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Mot hudng tiép can rat trich moi quan hé y te

Huynh Hitu Nghia, H6 Bao Qudc, Nguyén An Té

Tom tit—Rat trich mbi quan hé giita cac khai
niém y té c6 y nghia rit quan trong trong linh vuc y
té. Cac mbi lién hé bidu thi cac sy kién, cac quan hé
¢6 thé cé gitra cac khai niém. Thong tin vé cac moi
quan hé nay giip cho nguwoi dung (bac si, bénh
nhan, nha nghién ctu y &, ngudi chim séc bénh
nhén, ... ) c6 mdt cai nhin diy di vé vin dé y té.
Diéu nay hd tro cho cic bac si va nhirng ngudi chim
séc bénh nhan dwa ra nhirng quyét dinh hi¢u qua va
han ché nhiing sai s6t trong qua trinh diéu tri. Bai
béo tong hep cac phwong phap rit trich mdi quan
hé trén vin ban y té va trinh bay mt huéng tiép can
dwogc dé xuit dé rit trich mdi quan hé trén mét loai
méi quan hé (template filling) cu thé. Huéng tiép
cin két hop cic phwong phap gom dua trén ty dién,
luat va may hgc. Phuwong phap dua trén luit sir
dung moi quan hé ngir nghia phu thudc giira cac
khai ni¢m dé rat trich luit. Phwong phap may hoc
str dung thuit toan SVM (Support Vector Machine)
va tap dic trung. Két qua ciia huéng tiép can duoc
danh gia hiéu qua dwa trén do do tinh dung
(accuracy) la 0.849.

Tir khéa—Rut trich méi quan hé, rut trich théng
tin, khai thac thong tin 1am sang, khai thac vin ban.

1 GIOI THIEU

IN hoc y té (medical informatics) 1a linh vuc
ung dung cong ngh¢ thong tin vao y khoa va
cham soc suc khoe. Muc dich cua tin hoc y té 1a
nghién ctru tim kiém cac phuong phép t6i wu hoa
viéc st dung thong tin nhdm cai thién chét lugng
chiam séc y té, giam chi phi, cung cp cho gido
duc va nghién ctu y khoa hiéu qua. Thoi gian
qua, linh vuc tin hoc y té c6 nhiing tién bo va phat
trién.
Nhiing tién bo trong tin hoc y té nhu ho so
bénh 4an dién t¢ (EHR - Electronic Health
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Record), cac hé théng chim séc y té va nhiing
ung dung trong y sinh hoc (biomedical) da sinh ra
khdi lugng dir liéu 16n dwgc luu trit trong hang
tram co so dit liéu. Ngoai ra, viéc s6 hoa dit liéu y
té quan trong nhu cac bao cdo phong thi nghiém,
tai liéu nghién ctru va hinh anh giai phau ciing da
tao ra dit liéu cham séc bénh nhan khong 16 duoc
lwu trit trén may tinh. Sy phat trién cua Internet
cling 1am xuat hién nhiéu trang web tu van cach
cham soc strc khoe va dac biét 1a sy phat trién cta
bach khoa toan thu m¢ Wikipedia chia sé thong
tin va hinh anh y khoa. Cang ngay cang c6 nhiéu
tap chi y té dién tir dang tai nhitng thanh tyu khoa
hoc k§ thuét y khoa. Pay 1a ngudn dit liéu 16n ¢
thé cung cip nhitng thong tin bd ich cho ngudi
ding trong linh vuc y té.

Nhu ciu théng tin ddi véi nguoi ding trong
linh vyc y té 1a rat da dang. Bac si cin thong tin
hd trg trong qua trinh chan doan va diéu tri. Sinh
vién va nha nghién clru can tai liéu hudn luyén,
nhitng trueong hop diéu tri cu thé da thuc hién, két
qua xét nghiém va chan doan, tap chi, bai bao
hodc sach c6 lién quan hay nhimng tom tit thong
tin quan trong. Bénh nhan can hiéu biét v& nguyén
nhan bénh, diéu kién diéu tri y khoa, hop tic hd
trg viéc diéu tri, theo ddi qua trinh diéu tri. Mot
kha nang ung dung khac nhu cong ty bao hiém
can giam sat viéc st dung cac diéu kién diéu tri
v6i chi phi thap, kiém soat riii ro va hd trg mirc
dich vu tét, xac minh cac thu tuc chin doan va
theo ddi két qua diéu tri.

V6i luong dit liéu 16n va nhu ciu thong tin cua
ngudi dung mang dén cho linh vuc tin hoc y té
nhiéu thach thirc. Cac nha quan 1y dang tim kiém
giai phap quan ly dir liéu phu hop va hi¢u qua dé
phuc vu diéu tri. Cac t6 chirc cham soc y t& gap
kho khin khi doc-hiéu dang cac thuat ngit trong
hd so bénh nhan lién quan dén nhitng bénh, cac
triéu chimg va nguyén nhan dé diéu tri hidu qua.
Dit liéu y té ciing c6 rat nhiéu thach thirc do hau
hét 1a dir liéu van ban khong c6 cau trac. Cac van
ban dugc dinh dang khac nhau lién quan dén ting
loai bao cdo, mot sé bao cio chita cac bang biéu
v6i cac hinh thitc khac nhau va sy xuit hién cua
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rat nhiéu ky tu/chir viét tat. Cac ky tu/chir viét tit
1a nguyén nhan rat 16n din dén sy nhap nhing va
tinh mo ho trong viéc hiéu ndi dung ctia van ban.
Pé hiéu rd ndi dung tai liéu ngudi dung phai tim
doc nhiéu tai ligu khic co lién quan.

Hién nay, nguorl dung tim klem thong tin thong
qua mot so nguon tryc tuyén phd bién nhu cac
cong cu tim kiém théng thuong (Google, Bing va
Yahoo!), cic co s& dit liu nghién ctu y té
(PubMed) va Wikipedia. Két qua tim kiém la
nhitng tai liéu lién quan dén nodi dung tim kiém,
ngudi ding phai tu doc tat ca tai liéu c6 dé nim
bat théng tin can thiét phuc vu cho nhu ciu nén
ngudi ding mét rit nhiéu thoi gian dé doc nghién
clru tai ligu. D& ndm bt tri thic méi trong linh
vuc y té d6i voi ngudi dung that khé khan trong
diéu kién khdi luong 16n dit liéu moi phat sinh
hang ngay.

Vé'm dé duogc dat ra 1a “Lam thé nao dé dap tng
nhu cdu thong tin y té cho nguol dung trong
truong hop bung nd dit lieu?”. Bé giai quyét van
dé nay, mot mod hlnh khal thac thong tin y té &
murc khai niém 1a rit cin thiét. Nhitng yéu cau dbi
vo1 mo hinh bao gom: (1) Phan tich tu dong ndi
dung tai liéu dé nhan dién, gén nhan va rat trich
cac théng tin quan trong xuit hién trong tai liéu
sau d6 chuan hoa céac théng tin dugc rat trich dén
cac khai ni€ém da dinh nghia trong céac ontology
linh vuc y té; (2) Xéc dinh hogc rit trich mdi quan
hé gitta cac khai niém xuét hién trong tai li€u,
nham tao ra lién két ngit nghia giita cac khai niém
xudt hién trén mot hay nhiéu tai liéu; (3) T6 chirc
luu trit khai niém va mdi quan hé thanh kho tri
thirc phuc vu nhu cdu khai thac thong tin cia
nguoi ding; va (4) Hé thong hoi — dép cta ngudi
ding. Kho tri thirc ndy con 1a ngudn co so cung
cép tri thirc dé phat trién cic hé thdng hd tro ra
quyet dmh trong linh vuc y té. Mot truong cu thé
vé nhu cdu ngudi ding duge minh hoa ¥ nghia
cua md hinh nhu sau: Bénh nhéan hoac nguoi than
gdp kho khan trong viéc hiéu nhung thuat
ngii/khai niém xuat hién trong tom tat xut vién.
Vi du: mot tai liéu xudt vién c6 ndi dung “AP: 72
yo f w/ ESRD on HD, CAD, HTN, asthma p/w
significant hyperkalemia & associated
arrythmias.” trong d6 xuét hién nhiéu ky tw/chit
viét tat va cac khai niém ma nguoi ding khong
hiéu dugc. Viéc hiéu biét khai niém s& giup qua
trinh ty chim soc va diéu tri duoc tot hon. Nhu
vay, hé théng dau tién s& lam ndi bat 1én nhitng
khai ni€m trong tom tat xudt vién, lién két dén cac
ngudn tri thirc dé giai thich y cua khai niém ma
ngudi dung quan tim, c6 thé mé rong giai thich

mbi quan hé lién quan giita cac khai niém tir cac
ngudn tri thic nhu: UMLS', Wikipedia, v.v...
hodc lién két dén cac trang web hay tai li€u lién
quan.

Bai toan rat trich thong tin dugc xem la bai

toan co ban dau tién trong mo hinh khai thac
thong tin y té. Rut trich thong tin dé cap dén qua
trinh xir 1y ty dong trich xuat thong tin tir cac vin
ban phi cdu trac hodc ban cdu tric dé xay dung
cac su kién c6 cau trac. Trong linh vuc tin hoc y
té, van ban phi ciu tric phd bién gdm cac bai bao
khoa hoc, nhitng tai li€u van ban trong cac hd so
bénh an dién tr hodc cac hé thong thong tin 1am
sang. Rut trich thong tin c6 2 bai toan chinh lién
quan dén qua trinh xtr 1y vin ban y té. Thir nhat,
nhén dién khai niém Ia bai toan xac dinh va phan
16p cac khai niém y t& vao cac loai duoc dinh
nghia trudc chéng han nhu: tén Protein, Genes,
Bénh, v.v... (Bai toan nay duoc trinh bay trong
bai bao khac). Sau do, cac khai niém duoc chuén
hoa va biéu dién 16 rang thong qua cac ngudn tai
nguyén ontology va tiép theo 1a phan 16p khai
niém vao cac loai nglt nghia. Bai toan tht hai la
rat trich méi quan h¢ nhdm muc dich phat hién
mdi quan hé giita cac khai niém. Vi du: cac mbi
quan h¢ gilta Gene- Benh su tuong tac giita
Protein-Protein va cic mdi quan hé giita Diéu trj -
Vén dé y té.
Muc tiéu ciia bai bao 1a hé thong cac hudng tiép
can cho bai toan rat trich mbi quan hé trén tai liéu
y té va trinh béty mdt thyc nghiém xac dinh mdi
quan hé cu thé. B6 cuc phan con lai cua bai bao
gom: mo ta todn rut trlch mdi quan hé y te cac
phwong phép rat trich mdi quan hé da dugc d&
xuét, két qua thuc nghiém va két luan.

2 CACBAITOAN

Bai toan rut trich mdi quan hé 1a x4c dinh va rat
ra cic mdi quan hé ngit nghia giita nhitng khéi
niém duoc thé hién trong van ban. Cac quan hé c6
thé 14 mbi quan hé xa hoi nhu quan hé giira nguoi
v6i ngudi, gitta nguoi voi t6 chic, gura cac 6
chire, v.v... Trong linh vic y té, cic mdi quan hé
c6 thé 1a su tuong tac giita protein-protein, moi
quan hé giita vin dé y té va diéu tri, ...

Mot s6 bai toan lién quan dén rat trich mdi
quan hé bao gom: xac dinh mdi quan hé giita hai
khai niém (mi quan hé nhi phan), su kién (mbi
quan h¢ phtrc tap), xac dinh gia tri cho cac thude
tinh cua khai niém (dién mau), ddng tham chiéu,
mdi quan hé thoi gian, ... Mot vai truong hop cu

! https://www nlm.nih.goviresearch/umls/
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thé trong linh vuc y té dugc trinh bay nhu sau:

Trong i2b2 nam 2010 dd dinh nghia cac mdi
quan hé nhi phan gdm mdi quan hé giita vin dé y
té - diéu trj (vi du: didu tri 1am cai thién van dé y
€, diéu trj 1am xdu di vén dé y t¢, dieu tri giai
quyet van dé y té va diéu tri khong g1a1 quyet van
dé y té), mbi quan hé gura van dé y te - xét
nghiém (vi du: xét nghiém dé phat hién van dé y
té, x6t nghiém dugc thuc hién dé didu tra van dé y
t¢) va mdi quan hé giita van dé y té - van dé y té
(vi du: vAn dé y té chi ra van dé y té).

Nam 2011, i2b2 da xac dinh cac mbi quan h¢
ddng tham chiéu giira cac khai niém (treatment,
problem test, person va pronoun) Céac ddng tham
chiéu yéu cdu xac dinh gdm coref person,
coref problem, coref treatment va coreftest. Cac
cap dong tham chiéu duoc lién két tao thanh mot
chudi khai niém lién quan dén bénh nhan, tr do
tao ra cach nhin day du vé tinh trang 1am sang.

Phan tiép theo chung t6i trinh bay khai quat cac
phuong phap rit trich mbi quan hé.

3 CAC DPAC BIEM DU POAN MOI QUAN HE

Viéc rat trich mbi quan hé khong don gian nhu
rat trich trich khai niém, dé rat trich mdi quan h¢
gitta hai khai niém trén cung mot cau yéu cau sy
két hop khéo 1éo tir cdu trac ch phap va ngit nghia
da dang trong cau. Mot s6 dic diém co thé st
dung dé du doan moi quan hé nhu sau:

Mat chir (surface tokens): Cac tur (token) xung
quanh va bén trong gilta hai khai ni€ém la nhiing
dau mbi dé xac dinh mdi quan hé. Vi du: Su hién
dién cua tor don epidemic gitta hai khai niém
Disease va Location thé hién kha nang duy doan
mbi quan hé “outbreak” trong ciu nhu sau:

The Centers for Disease Control and
Prevention, which is in the front line of the
world’s response to the deadly
<Disease>Ebola </Company> epidemic in
<Location>Zaire </Location>.

Nhan tie logi (part-of-speech tags): Nhan tu
loai déng vai trd quan trong trong rut trich mdi
quan h¢. Cac dong tir trong cdu chinh la nhitng tu
khéa dé xac dinh mdi quan hé giira cac khai niém.
Vi du: T hosts xuat hién gitta hai khai niém
Conferences va Location dugc gan nhan la dong
tir (VBZ), tir d6 ¢6 thé rut trich mbi quan hé “held
in” trong cau sau day:

<Location> The/DT University/NNP of/IN
Helsinki/NNP </Location> hosts/VBZ
<Conference> ICML/NNP </Conference>
this/DT year/NN

Cdu triic cdy phdn tich cii phdp (systactic

parse tree structure): Cay phan tich ci phap nhom

cac tir trong cdu thanh nhiing cum tor nhu: Cac
cum danh tir, cum gidi tir va cum dong tir. N6 co
gia tri trong viéc hiéu mbi quan hé giita cac khai
niém trong cau hon 1a nhan tir loai. Vi du: Xét cau
“<Location> Haifa </Location> located 53 miles
from <Location> Tel Aviv </Location> will host
<Conference> ICML </Conference> in 2010”.
Dya trén mdi quan hé gin thi cap (Tel Aviv,
ICML) thé hién mdi quan hé “held in” phu hop
hon cdp (Haifa, ICML). Nhung xét trén cdy phan
tich ct phap (hinh 1) thi ICML gan Haifa hon 13
Tel Aviv do Haifa dimg diu cum danh tir “Haifa
located 53 miles from Tel Aviv” n6 tao thanh chu
ngtlt ctia cum dong tr “will host ICML in 2010”.

PP

CNP CCD 53> C(NNS milesd)
SN o
fCNP CNNP Teld> C(NNP _AvivdOObd)D
CcvP  (MBTEUTTTS
CVP (VB host)
< e
N > NNEP _TCMLD

BN
(NP (CD 201033>>>>>3)>

Hinh 1. Biéu dién cdy phan tich ¢ phap cho cau
“<Location> Haifa </Location> located 53 miles from
<Location> Tel Aviv </Location> will host <Conference>
ICML </Conference> in 2010”

Do thi phu thudc (dependency graph): D6 thi
phu thudc biéu dién cac mbi lién két mdi tir dén
cac tor ma phu thudc vao no6. Vi du: Xem dd thi
phu thudc trong hinh 2. Trén d6 thi rd rang dong
tir host duoc lién két truc tiép dén boi ca hai khai
niém Haifa va ICML. biéu nay da tao nén mbi
lién két chat ché gitta cac khai niém. Nguoc lai
duong din gitta ICML va Tel Aviv phai di qua
Haifa — located — miles.

nsubj

acl nmod dep dobj case
Haifa, located 53 miles from Tel Aviv will host ICML in 2010.

nummod  case  compound aux

nmod:in
Hinh 2. Biéu dién db thj phu thugc cho cau “<Location>
Haifa </Location> located 53 miles from <Location> Tel
Aviv </Location> will host <Conference> ICML
</Conference>in 2010”

4 CACPHUGONG PHAP

Nhiéu thap ky qua, c6 nhiéu hudng tiép can dé
xuét cho bai toan rut trich mdi quan hé trén tai
lidu y khoa. Cac hudng tiép can hién nay gdbm dua
trén luét, dua trén may hoc giam sat va ban giam
sat. Cac hudng tiép can lan lugt duge trinh bay
chi tiép & phan tiép theo sau day.
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4.1 Huodng tiép can dva trén ludt

Cac huodng tiép can dua trén luat ap dung cac
ky thuat xir Iy ngon ngit tu nhién va cac mau dugc
xdy dung bang thu cong trén linh vuc cu thé dé
nim bit cac kiéu mbi quan h¢ khac nhau xuat hién
trong van ban. Khi xdy dung tip luat ton nhan
cong va chi phi cao cling nhu yéu cu phai co
chuyén mon sau. Vi du: chuong trinh rat trich méi
quan hé ma ngudn mé RelEx [6]. RelEx dua trén
tric phu thude dé xay dung tap luat va rat trich
cac moi quan hé. H¢ théng RelEx sau d6 duogc s
dung rut trich cac mdi quan hé tuong tic giira
gene va protein trén tdp dit liéu hon 1 tri¢u tom tat
MedLine. Két qua rat trich dugc trén 150 ngan
mdi quan hé véi hiéu qua danh gia 1a 80%. Mot sd
nhém nghién ciru dé xuat cac hudng tiép can khac
nhau dya trén luat nhdm xéac dinh cac mdi quan hé
gitta cac thuc thé y sinh hoc nhu [3, 9]. Gan day,
cong trinh [2] dé xuit hé théng dua trén luat goi la
MeTAE (Medical Texts Annotation and
Exploration) cho phép rut trich va gan nhan thyc
thé va mbi quan h¢ trén van ban y té. Hudng t1ep
can cua hé thong dua trén qui tic ngdn ngi de rut
trich cac mdi quan hé giira triéu ching va van dé
y té.

4.2 Huéng tiép cdn mdy hoc

Huong tiép can may hoc dua trén céac thuat
toan hoc c¢6 giam sat dé huan luyén va xac dinh
nhitng mdi quan hé trong vin ban. Tuy nhién,
huéng tiép can may hoc yéu cau dir liéu huin
luyén dugc gan nhan dé xay dung mot bd phan
16p tin cdy. Hudng tiép can may hoc rat trich méi
quan hé c6 thé chia lam hai huéng tiép can 1a dya
trén dédc trung va dua trén Kernel. Cac k¥ thuét
dua trén dic trung thi rat trich dac trung van ban
tir tai lidu ddu vao (vi du: nhitng tir xut hién giita
cac thyuc thé) va sir dung nhirng thuat toan hoc ¢
giam sat dé huin luyén. Phuong phap duwa trén
Kernel 12 ma héa céu trac biéu dién van ban (vi
du: chudi tir lién tyc (word sequence) va ham
kernel) duoc thiét ké dé nim bét va phan biét giita
céc cau triic c6 nghia.

Phan l6p dua trén dac trung

Hudng tiép can rat trich mdi quan hé xem bai
toan nhu van d& phan 16p. Cu thé, bat ky mot cip
khai niém dong xuat hién trong cling mot cau thi
duoc xem 12 mot thé hién mdi quan h¢ ung vién.
Muc tiéu 14 gan mot nhin phan 16p cho thé hién
trong d6 nhan phan 16p 1a mot trong nhing kiéu
quan hé dugc dinh nghia trudc hodc nil (khong)
cho cé@p khai niém khong lién quan. Qua trinh xtr
1y ¢6 thé duoc thuc hién qua hai giai doan, & giai
doan dau tién 1a xac dinh hai khai niém (cho du co
lién quan hay khong) va giai doan th{r hai 1a xac

dinh loai quan hé cho tung cap khai niém lién
quan.

Huéng tiép can phan 16p gia dinh ring kho
ngit liéu huén luyén co6 san, trong do tit ca nhiing
mdi quan hé cho timg kiéu quan hé dwoc dinh
nghia trudc di duoc gan nhin bing thu cong.
Nhitng mdi quan hé dugc st dung nhu cac mau
hudn luyén déng tin cdy. Tung su thé hién mdi
quan hé tng vién dugc biéu dién boi mot tap dac
trung dugc chon lya mot cach cAn than. Cac thuat
toan hoc chuin nhu SVM va héi qui 1ogic
(logistic regression) c6 thé dwoc st dung dé hudn
luyén céc phan 16p mbi quan hé.

Xac dinh dac trung la mot budc quan trong
cho huéng tiép cap phéan 16p. Nhitng ngudi nghién
ctru phai khao sat hang loat cic ddc trung vé tir
vung, cu phap va ngir nghia. Cac dac trung dugc
su dung phé bién dugc gi6i thi€u nhu sau:

Pdc trung khai niém: Thuong thi hai khai
niém co6 sy trong quan véi cac loai mdi quan
hé nao d6 gdm nhirng tir bén trong khai niém
va cac loai khai niém. Vi du: trong cac tap dir
liéu ACE, cac khai ni€ém nhu: father, mother,
brother va sister va loai khai niém person la
nhiing chi dinh tdt cho loai quan hé con
family.
Dac trung ngit canh tir vung: Ngit canh truc
tiép xung quanh hai khai niém 1 quan trong.
Céch don gian nhit dé két hop dau hiéu (bang
ching) tir nhiing ngt canh 1a sir dung cac dic
trung tir vung. Vi du: néu tir founded xuét hién
gitta hai khai niém, ching c6 nhiéu kha ning
c6 mdi quan hé FounderOf.
Pdc trung ngit canh cii phdp: Cac mbdi quan
hé ct phap gilta hai khai niém hoéc gilta mot
khdi niém va tir khac c6 thé ¢6 it. Vi du: néu
thyc thé dau tién 1a chu ngit ciia dong tur
founded va thyc thé thtr hai 13 tac tir cia dong
tir founded thi ngay 1ap tirc c6 thé khiang dinh
rang ton tai mbi quan hé FounderOf giira hai
kh. Céac dac trung ct phap c6 dugc phai dua
trén cdy phan tich ct phap ciia cau chira thé
hién moi quaai niém hg.

Tri thue co so (Background knowledge): Cong

trinh [20] d4 nghién ctru st dung tri thic co sé

cho bai toan rit trich mdi quan hé.

Phuong phap Kernel

Mot phwong phap quan trong rit trich mdi
quan hé 13 phan 16p dua trén kernel. Kernel c6 thé
dugce xem nhu do do su twong dong giira cac quan
sat. Hién nay c6 ba kiéu kernel phd bién gdm céc
kernel dua trén chudi tuan tw, cac kernel dua trén
cdy va cac kernel ghép.

Kernel dwa trén chudi tuan ne. Tac gia cong
trinh [16] dinh nghia mot kernel don gian dya trén
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cac huéng di phu thudc ngan nhét giita hai khai
niém. Hai huéng di phu thudc 1a twong dong néu
ching c¢6 cung chiéu dai va chia s& nhiéu nut
(node) chung. O day, mot nat c¢6 thé duoc biéu
dién bang chinh tir d6, nhén tir loai va kiéu khai
niém cua nd. Do d6 hai hudéng di phu thudc
“protestors —> seized <— stations” va “troops —>
raided <— churches” c6 gia tri twong dong khac 0
boi vi ca hai ¢6 thé duoc bidu dién nhu “Person
— VBD < Facility” mac dung ching khong chia
s& bat ky tir chung nao. Mot han ché cua kernel
nay 1a bat ky hai hudng di phu thudc voi chiéu dai
khac nhau c6 d6 tuong tyu 1a 0. Cong trinh [17] da
gidi thiéu kernel chudi tuan ty con (subsequence)
trong d6 sy tuong dong gilra hai chudi tuan ty
dugc dinh nghia trén chudi tudn tu con tuong
dong ciia ching. Tac gia da thir nghiém kernel
chudi tuan tu con cho viéc phat hién su tuong tac
gitlra protein-protein.

Kernel dwa trén cdy. Sit dung cau trac con
chung dé do do turong dong. Téac gia cong trinh [4]
da dinh nghia mot kernel dua trén cac cay cu phap
thé hién moéi quan hé. Y tuong chinh 1a néu hai
cdy phén tich ¢l phap chia s& nhiéu cdu tric ciy
con chung thi hai thé hién mbi quan hé twong
ddng nhau. Sau do, cong trinh [1] d& mé rong y
tuong trén cdy phan tich cu phap phu thudc. Bén
canh d6, cong trinh [10] da ap dung kernel cay
tich chap dugc dé xuat 1an dau bai [11] nham rat
trich moi quan hé. Phuong phap dya trén kernel
cay tich chép sau do dugc [8] cai tién va dat duoc
hiéu qua méi nhat véi do do F-1 gan 77% trén tap
dit liéu chuan ctia ACE 2004,

Kernel ghép. La su két hop nhiéu kernel khac
nhau hinh thanh nén mot kernel ghép. Piéu nay
dugc thyc hién khi ma khong thé tim ra tit ca
nhitng dic trung can thiét dé hinh thanh mot
kernel duy nhat. Cong trinh [18] di dinh nghia
mot s6 kernel ct phap nhu kernel tham sé va
kernel dudng din phu thudc sau d6 két hop thanh
mot kernel ghép. Cac tac gia [12] két hop mot
kernel khai niém véi mot kernel cay tich chap
hinh thanh nén mot kernel ghép.

4.3 Huéng tiép cdn hoc bdn gidm sdt

Ca hai phuong phdp phan 16p dua trén dac
trung va dya trén kernel cho bai toan rat trich méi
quan h€ dya trén mot ) lugng 16n dir ligu huén
luyén, tén kém nhiéu cong strc va thoi gian. Mot
giai phap cho van dé nay 1a phuwong phap hoc ban
giam sat lam viéc vdi dir liéu huin luyén it hon
nhiéu. Phuong phéap hoc ban giam sat dang chu y
cho viéc rat trich mbi quan hé 1a hat glong

(bootstrapping), nd bét dau tir mot tap nho céc thé
hién mdi quan hé ban dau goi 1a hat gidng va lap

di lap lai dé hoc nhiéu thé hién mdi quan hé va
cic mau rut trich. N6 di duoc nghién ctu mo
rong ¢ hai cong trinh [5, 19]. Sau d6, m¢t mo hinh
khac dugc goi la gidm sdt tw xa (distant
supervision), phuong phap dugc dé xuat dé thyuc
hién s dung mét sO luong 16n nhimng thé hién
mdi quan hé da biét trong cac co sd tri thirc 16n co
sin d¢ tao ra dit ligu hudn luyén [13]. Ca hai
phuong phap hat gidng va giam sat tir xa c6 mot
khuyet diém 1a tu dong tao ra dir liéu huin luyén
nhiu. Vi vdy, can phai c6 giai phap chon dic
trung va loc mau.

Phan tiép theo ciia bai bao s& trinh bay mot dé
xudt hudng tiép can rat trich mdi quan hé cho bai
toan cu thé 1a xac dinh gia tri cho cac thudc tinh
lién quan dén khai niém (hay goi 1a bai toan dién
mau).

5 HUONG TIEP CAN RUT TRICH MOI QUAN
HEY TE

Bai toan xac dinh gia tri cho cac thudc tinh cia
khai niém y té dugc dé xuit boi ShARe/ CLEFe
Health 2014%. Mdi tai liéu y t& co mot danh sach
cac khai niém y t& gdm nhitng bénh/rdi loan xuét
hién trong tai liéu twong ung. Mbi bénh/rdi loan
dugc dinh nghia 10 thudc tinh. Y nghia cua timg
thudc tinh va cac gia tri chuén héa cho thudc duge
trinh bay ¢ bang 1 nhu sau:

BANG 1
Y NGHIA CUA TUNG THUQC TINH VA GIA TRI
CHUAN HOA.
Cdc thudc tinh Cac dinh nghia tir ShARe Gii tri chuin hé
Bénh/Réi loan guidelines 13 r} chuan hoa
Negation Cho biét bénh/réiloan 13 dm tinh | *no, yes
Indicator : * *-
oz e o s | patient
Subject Class Cho biét ngueoi di trai qua bénh/roi family_member,
loan. donor_family_member,
donor_other, null, other
Um?.ena.m(y Cho ble( sw danh gid nghi ngd nhin “false. true
Indicator xét vé bénh/réi loan.
i - ) ) .| *unmarked, changed,
Cho biét dién tien cua bénh/réi| increased, decreased,
Course Class - - : :
loan. improved, worsened,
resolved
. Cho biét kha ning cua bénh/réi| *unmarked, slight,
Severity Class o .
loan nhw thé nao. moderate, severe
.. Cho biét cé ton tai didu kién cia
Conditional A = ~ 5
bénh/roi loan trong nhimg hoan | *false, true
Class = N o< 3
canh ndo d6.
Generic Class Cho blgt o de cip dén dic diém “false. true
chung cua bénh/réi loan.
i . Trinh bay vi tri giai phiu thudc cic .
Body Location kiu ngi nghia UMLS. NULL, CUI
Cho biét méi quan hé thoi gian giwa |
DocTime Class | bénh/réi loan v thoi diém viét tai | imown. before, after,
s overlap, before-overlap
lidu
Bieu dien bat ky biéu thic thoi gian
Temporal TIMEX (TimeML) lién quan dén | *none, date, time,
Expression bénh/réiloan: ngay bit ddu, khoang | duration, set
thoi gian hodc ngay két thic.

2 http://clefehealth2014.dcu.ie/
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Maéi thudc tinh dugc yéu cau xac dinh 2 gid tri
g6m gia tri chuén hoéa cho thudc tinh va diu hiéu
nhan biét (trigger) gia tri chudn héa thudc tinh,
xem bang 2.

BANG 2. CAC CAU Vi DU VA GIA TRI CHUAN HOA
VA VI TRI DAU HIEU NHAN BIET GIA TR] THUQC

TINH.
Cac thudc tinh PR z Vi tri
cia Bénh/Ré6i Cauvidu Gia t;:’)ghuan cua dau
loan hiéu
Negation Denies numbness yes 0-5
Indicator e K -
Subject Class Son has schizophrenia. family_member 0-2
Uncertainly Tt "
Indicator Evaluation of MI. yes 0-9
Course Class The m_ygg‘\roz‘se:vzedover worsened 11-18
the next two weeks.
Severity Class He noted aslight slight 12-17
/ bleeding.
Conditional Return if fever. true 8-9
Class v
Generic Class pain while standing true 6-10
Body Location Patient has facial rash. €0015450: 13-18
- - —_— Face
DocTime Class Panen.t had tumor before
removed.

Tgmporgxl The rash was present for | g 0. 22-37
Expression 3days.

5.1 Kién triic hé thong

Mbi bénh/rdi loan gém 10 thudc tinh (dugc
néu trén), mdi thudc tinh cé yéu cu khéc nhau,
cho nén hé thdng c6 sy kiét hop ciac phuong phap
bao gom dua trén tir dién, dya trén ludt va may
hoc dé giai quyét bai toan. Cu thé, cac thudc tinh
tir 1 dén 8 4p dung luat va tir dién, thudc tinh 9 ap
dung may hoc va luat, con thude tinh 10 &p dung
luat (biéu thire chinh qui). Kién trac téng quat cua

hé théng dugc trinh bay & hinh 3.
Dt liéu I Dit liéu II
huén luyén danh gia

i

]

)

[ Tién xi Iy
) !
[ Xt Iy ngon ngit tw nhién
T,
‘ Ritt trich ’ [R\'xt trich ’ ‘ Trich dic
Luat trigger trung
' v
’ ‘ Tap luat ‘ ‘ ’ Trigger lists ‘ ’ | M5 hinh ‘ ‘

y
Xdcdinhgiatri |

cac thudctinh |~

Hinh 3. Kién trac ciia hé théng.
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Tién xir ly

Trong qua trinh tao ra tai li€u 1am sang, cac
béc si va nhitng ngudi cham séc y té thuong hay
sir dung mot s6 ky hiéu thé hién y nghia ngit dung
nhu: dau “-” hodc “+” dlmg truéc mot bénh/rbi
loan c6 y nghia am tinh hodc duong tinh (vi du: —
lymphadenopathy hodc +thyromegaly), dau “?”
dung bén trai hodc phai ciia bénh/rbi loan c6 y
nghia nghi ngo (vi du: duplex?thrombus/clot). Xét
vé mat nglr dung cac dau trén déu 1a nhirng diu
hiéu dé nhén biét gia tri cho thudc tinh. Trong
thanh phan xir Iy ngdn ngit ty nhién, hé thng co
sir dung mot sO thu vién xir Iy ngoén ngit tw nhién
c6 san (xem thanh phan xir Iy ngon nglr tu nhién).
Dbi voi cac thu vién ndy xem cac dau néu trén 1a
nhitng d4u cau nén ching bi bo qua khi phén tich
cu phap va phan tich phu thude, diéu nay lam mat
di du hiéu dé xéc dinh gid tri cho thudc tinh. Cho
nén, & bude tién xir Iy hé théng thay thé nhiing
diu néu trén thanh nhimng ky tu khac dé chung ¢
thé xudt hién trén cdy ct phap hodc do thi phu
thudc.

Xur Iy ngon ngir ty nhién

Xt Iy ngdn ngtr tu nhién duge thuc hién nhém
muc dich 1a chuyen tai 11eu dang khong ¢ chu
trac hodc ban céu truc vé cac dang c6 cu truc dé
c6 thé xir Iy dugc trén may tinh. Hé thong st dung
thu vién xtr 1y ngon ngit ty nhién co sin cua
Stanford NLP3 dé thuc hién nhitng viéc nhu: tach
cAu tir tai liéu, mdi cu tach thanh ting token, xur
1y ¢t phap va dd thi _phuy thudc trén cau van ban.
Stanford NLP di thiét ké biéu dlen phu thude (dd
thi phu thudc) dé mo ta nhung mdi quan hé ngir
phap giita cac tir trong cau nham gitip cho nhiing
ngudi khoéng c6 chuyén mén vé ngdn ngit hoc co
thé d& dang hiéu va sir dung dé trich xuat cac mbi
quan h¢ trong véan ban. Hién tai viéc biéu dién bao
gom xap xi 50 m01 quan h¢ ngit phap. Nhiing phu
thudc déu 1a mbi quan h¢ nhi phan, nhu 1a mét b
ba gdm mot mdi quan hé ngir phap chira mot tir
chinh (governor/head) va mot tr phu thudc
(dependent). Vi du: xét cau “Her sternal wound
developed purulent draiange, and the wound was
opened and a vac dressing was applied there as
well.”, két qua biéu dién phu thudc 1a:

nmod:poss(wound-3, Her-1)

amod(wound-3, sternal-2)

nsubj(developed-4, wound-3)

root(ROOT-0, developed-4)

amod(draiange-6, purulent-5)

dobj(developed-4, draiange-6)

cc(developed-4, and-8)

det(wound-10, the-9)

3 htp://stanfordnlp github io/CoreNLP/
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nsubjpass(opened-12, wound-10)

auxpass(opened-12, was-11)

conj:and(developed-4, opened-12)
cc(opened-12, and-13)

det(dressing-16, a-14)

compound(dressing-16, vac-15)

nsubjpass(applied-18, dressing-16)

auxpass(applied-18, was-17)
conj:and(developed-4, applied-18)
conj:and(opened-12, applied-18)
advmod(well-21, there-19)

advmod(well-21, as-20)

advmod(applied-18, well-21)

Pé dé dang hiéu cac mdi quan hé ngir phap
trong cau, nhitng phu thudc dugc anh xa trén mot
d thi c6 hudng, trong d6 cac tir trong cau 1a cac
nut trén do thi va cac mbi quan hé ngit phap 1a cac
nhin canh, hinh 4 biéu dién d6 thi phu thudc cho
cau vi du trén. Cac mbi quan hé dugc dinh nghia
trong [14], nhitng dinh nghia st dung cac nhan tu
loai (POS) va cac nhan cym tu cua Penn
Treebank*

/ developed \

hound drajange apphed “Conjand™ opened and
7S
// \\\
nmod:pass  \amod adv 1!
v v v v 5 R 2 R B |
Her sternal purulent dressing well was wound and was

\ 4
vac a there as the

Hinh 4. Biéu dién db thj phu thudc

Ruit trich trigger

Céc thudc tinh lién quan dén bénh/rdi loan thi
mdi thudc tinh ¢6 ¥ nghia khac nhau nén céc ddu
hiéu nhdn biét (trigger) va cac gia tri chuan hoa
cho thudc tinh ciling khac nhau. Dé thuén lgi cho
qua trinh xtr Iy mdi thudc tinh dugc xdy dung mot
danh sach cac ddu hiéu nhan biét va gia tri chuin
héa riéng biét duoc trich xuét tir dir liéu hudn
luyén. Ciu triic cia mdi danh sach gdm hai cot:
cot dau tién chira cdc dau hi¢u nhan biét va cot
thir hai chira gia tri chuan hoa twong tng. Vi du:
bang 3 minh hoa cho danh sach dAu hiéu nhan biét
va gia tri chuén hoa cho thudc tinh Course Class.
Sau khi c6 dugc cac danh sach déu hi¢u nhan biét
cia cac thudc tinh, hé thong tiép tuc lam giau
danh sach trigger tir cac ngudn tai nguyén nhu:

* https://www.cis.upenn.edu/~treebank/

NegEx, WordNet, UMLS, ... thong qua cac nhom
tur dong nghia tuong ung V1 du: hé thong sir dung
ngudn tai nguyén NegEx> dé b6 sung nhitng nhom
tr mang nghia phu dinh cho thudc tinh Negation
Indicator. Viéc lam giau danh sach trigger, vdi
mong mudn s& xac dinh dwgc nhiéu truong hop
ma trong dit luyén huén luyén khong c6 nhim
nang cao hiéu qua cho hé thong.

BANG 3

DANH SACH DAU HIEU NHAN BIET GIA TRI THUQC
TINH THU 4 (COURSE CLASS)

Déu hig¢u nhén biét Gi4 tri chuén héa

rapidly responded improved
poorly controlled worsened
getting better improved
fluctuating up increased
trending down decreased
slow resolution improved

Ruit trich ludt

Co so dé xay dung tap luat 1a dya trén mdi
quan hé ngit phap giita cac tu trong cau. Bai toan
xac dinh gia trj cho thudc tinh dugc chuyén vé bai
toan xac dinh mbi quan hé gilra dau hiéu va
bénh/réi logn sau khi c6 duoc danh sach déu hiéu
cho ting thudc tinh. Dya trén nhiing dic trung thé
hién ciia cac nit trung gian giita cac tir thudc ddu
hiéu va bénhlréi loan trén dd thi phu thudc dé xay
dung luat thé hién mdi quan h¢, cac dac trung
dugc sir dung bao gdm tir chinh (governor), tir
phu thudc (dependent) va mdi quan hé ngir phap
(nhan canh — rel_label) (xem hinh 5). Céac luat
xay dung dya trén mdi quan hé ngit phap giita cac
tir trong cau duogc chia 1a hai truong hop: truong
hop 1 1a cac luat xac dinh mdi quan hé giita ddu
hiéu va bénh/réi loan va truong hop 2 1a cac luat
xac dinh mdi quan hé giita bénh/réi loan va
bénh/réi loan. Vi du: xét cau “Extremities: No
clubbing, cyanosis, or edema.”, trong cau nay co
3 bénh/rbi loan (clubbing, cyanosis va edema) co
cung ddu hiéu nhan biét No cho thudc tinh
Negation Indicator. Duya trén két qua diu ra cua
biéu dién mdi quan hé ngit phap phu thudc trong
hinh 5 cho thiy bénh/rdi loan clubbing c6 quan hé
truc tiép v6i dau hiéu nhdn biét No & dong (2),
con hai bénh/rdi loan cyanosis va edema co mbi
quan h¢ voi bénh/ri loan clubbing & dong (5) va

(.

% https://healthinformatics.wikispaces.com/NegEx+Algorithm
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rel label dependent

(1) Extrddties-1)
(2) neg (clubbing-4, No-3)
(3) dep (Extremities-1, clubbing-4)
(4) dep (Extremities-1, cyanosis-6)
(5) conj_ or (clubbing-4, cyanosis-6)
(6) dep (Extremities-1, edema-9)
(7) con]j_or (clubbing-4, edema-9)

Hinh 5. Két qua dAu ra phan tich phu thudc cho cau vian ban

“Extremities: No clubbing, cyanosis, or edema.”

Tap luat dugc hinh thirc hoéa nhu sau:

Case 1: If rel label = “neg” and dependent
c {list of disorder} and governor < {list of
trigger} then 1 else 0

Case 2: If rel label = “conj or” and
dependent < {list of disorder} and governor
{list of disorder} then 1 else 0

Tu dit litu hudn luyén gdm 298 tai liéu
(discharge summary, radiology report, ECHO
report va ECG report) rat trich dugc 773 luét
(xem bang 4).

< - - - BANG 4 ’ . R < ~
KET QUA TAP LUAT DUQC RUT ’TRICH TU TAP DU
LIEU HUAN LUYEN.

TT Thugc tinh Sé luat/thugc tinh
1 Negation Indicator 131
2 Subject Class 16
3 | Uncertainty Indicator 113
4 | Course Class 120
5 Severity Class 84
6 | Condition Class 108
7 Generic Class 21
8 | Body Location 180
Téng s6 luat 773

Rut trich dac trung

Déi voi thude tinh DocTime Class, hé théng
sir dung hudng tiép can lai ghép két hop giita may
hoc va luat dugc chia lam hai giai doan. Giai doan
1: str dung phuong phap may hoc dé phan 16p gia
tri cho thugc tinh. Giai doan 2: sit dung phuong
phap dua trén luat dé diéu chinh lai két qua cua
giai doan may hoc. Pbi véi phuong phap may
hoc, van dé quan trong la chon ra tap dac trung dé
sir dung huan luyén mo hinh phan 16p. Hé thong
st dung thudt toan SVM (Support vector
machine) va dya trén tap dic trung ma chung t6i
da dé xudt trong [15] dé tao ra md hinh phén 16p.

Xdc dinh gid tri cdc thudc tinh

Db6i v6i cac thude tinh Negation Indicator,
Subject Class, Uncertainty Indication, Course
Class, Condition Class, Generic Class va
Temporal Expression c6 cung cach thuc xur ly va
hé thong tién hanh xir Iy 1an lugt trén ting thudc
tinh. Pau vao cua thanh phin nay gdm Tap luét,
cac danh sach ddu hiéu nhan biét (Trigger lists) va
tai liéu danh gia di qua cac budc tién xir 1y va xir

1y ngon ngit ty nhién (xem hinh 6).
danh gia II

X 1y ngoén
ngir tyr nhién

| I Tap luat || | | Trigger lists

Xac dinh gia tri
cac thude tinh

I Céc méu I

Hinh 6. Thanh phan xac dinh gia tri cho cac thudc tinh.

Dbi véi thude tinh Body Location. Ngoai phan
xir Iy gidng nhu cac thudc tinh trén, hé thong co
sir dung thém mot ngudn tai nguyén UMLS dé
trong truong hop Trigger list khong cd chua
trigger can tim thi hé thong s& tim trén UMLS

(xem hinh 7).
danh gia

Xir 1y ngon
ngir ty nhién

<,

UMLS ontology

| i Tép lugt

| I i Trigger lists

l

Xidc dinh gia trj
céc thude tinh

I Cdc miu I

Hinh 7. Thanh phin x4c dinh gi4 tri thudc tinh Body
Location.

D6i véi thude tinh DocTime Class. Dé xéc
dinh gia tri cho thudc tinh DocTime Class, hé
thong st dung hudng tiép can lai ghép giita may
hoc va luat, xem hinh 8. Trong thanh phﬁn Phan
16p, hé théng si dung md hinh da duoc huin
luyén dé phéan 16p gia tri cho thudc tinh trén tap
tai liéu danh gia. Sau d6, phan tich két qua dau ra
ctia bude phan 16p may hoc dé tim dic trung xay
dung luat nham cai hién hiéu qua.
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T
Dir liéu H ‘

danh gia
[ Tién xwr 1y ]
Xir ly ngon
I I M6 hinh I l ngr ty nhién
[ [ Pnaniop ]
| !
|
L Luat |

Cac mau

Hinh 8. Thanh phin xéc dinh gia tri thudc tinh DocTime
Class.

O budc xay dung luat, tap luat dugc xay dung
dua trén viéc phan tich cac dac diém cua cum
ddng tir va dic diém cua cac tir trong cdu c¢6 chira
bénh/rdi loan.

Pdc diém cum dong tir

Pic diém cum dong tr dugc xdy dung dua
trén mot nhan dinh sau: “Mdi mot 16p s& co mot
tap cac cum dong tir phd bién thuong xuyén di
kem voi n6.” Vi du: 16p AFTER thuong co cac
cum dong tir phé 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... Lop
BEFORE thuong c6 cac cum dong tir di kém nhu:
reported, was treated, had been removed, had
reported, ...

Nhirng cum dong tir phd bién duoc xac dinh
béng céch tinh trong sb (tf-idf) ciia mdi cum dong
tir. Cac cum dong tir dai dién cho mot 16p khi nd
xuét hién nhiéu trong 16p nay, nhung xuat hién it
o 16p khac.

Dit liéu II
huan luyén

Tap cum déng tir
theo lop
BEFORE

Tap cum dong tir
theo lop
ANNIE VP i BEFORE_OVERLA

Chunker H —

Tap cum déng tir
theo lop
OVERLAP

Tap cum
dong tr

Hinh 9. Xu ly cum dong tir trén tap dir liu huin luyén.

Tap cum déng tir
theo lop
AFTER

Qua trinh thyc hién tinh trong s6 cho cum
dong tir nhu sau: Tu dir li€u huén luyén, su dung
Processing Resource ANNIE VP Chunker trong
GATE dé rut trich cac cum ddng tir trong cac ciu
chira bénh/rbi loan. Sau d6, gom nhom cac cum

dong tor theo cac lop (BEFORE, OVERLAP,
BEFORE_OVERLAP va AFTER). Hé théng tich
hop thu vién mé cua Lucene6 dé tinh trong s6 tf-
idf, 1ap chi myc va quan ly tdp cum dong tir phé
bién. Nhu vy, sau giai doan nay, s& c6 bon tap
cum dong tr dai dién cho bén phan 16p néu trén
(xem hinh 9).

Dbi voi dir liéu danh gia, hé thdng rut trich
cum dong tir lién quan dén bénh/rdi loan, cum
dong tir nay dwoc so khép v6i bdn tap phéan 16p
(BEFORE, OVERLAP, BEFORE _OVERLAP va
AFTER) dé tim ra phan 16p ma cé trong sé cua
cum ddng tir cao nhét. Pau ra ciia budc nay la cac
cum dong tir vdi phan 16p tuong ung.

Pdc diém n-grams

Pic diém n-grams duoc xdy dung dua trén y
tuong nhu sau: “Néu mot phan doan vin ban
(paragraph) chtra phan 16n cac bénh/r6i loan thudc
mot 16p, va chi mot vai bénh/rdi loan thude l6p
khéc, thi cau chira mot vai bénh/rdi loan thude 16p
khic c6 kha ning chira cac tir dic biét dé phan
16p”. Vi du: Phan doan vin ban véi phan 16n cac
bénh/rbi loan thudc phéan 16p
BEFORE_OVERLAP, trong khi d6 chi c6 mot
vai bénh/rdi loan thugc BEFORE, thi cdu chira
bénh/rbi loan nay cé thé chira dung cac tir mang
dau hiéu dic biét cho 16p BEFORE.

Tir dir liéu huan luyén, mdi tai liéu duoc tach
thanh cac phan doan. Trong mdi phan doan, thong
ké sb lugng bénh/rdi loan theo cac 16p va xac dinh
duoc ciu chira bénh/rbi loan thudc lop chiém
thiéu sd trong phan doan vin d6. Trén cac ciu nay
rat trich cac uni-gram va bi-gram, sau d6 gom
thanh timg nhom va tinh tdn sd theo ting 16p
trong tmg. Két qua 1a cac tai tir (bag-of-words)
dai dién cho cac 16p. Sau budc nay, s& c6 bdn thi
tir uni-gram cho bdn 16p va bén tai tir bi-gram cho
bén 16p twong tng (BEFORE, OVERLAP,
BEFORE OVERLAP va AFTER) (xem hinh 10).

Du lidu I
huan luyén

Bén tui tir Uni-grams
(Before, Overlap,
Paragraph Before_Overlap va After)
splitter

Bén tui tir Bi-grams
(Before, Overlap,
Before_Overlap va After)

paragraphs

Trich Trich
sentences n-grams

Hinh 10. X I n-gram trén dit liéu hudn luyén.

8 https://lucene.apache.org/
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Déi vai dir lidu danh gia, ing véi mdi rdi loan,
cling trich ra uni-gram va bi-gram trén cau chua
r6i loan. Tiép theo 1a tinh toan xem céc uni-gram
va bi-gram nay thudc tai tir cua 16p nao nhiéu
nhét. Sau qua trinh nay, im dugc 16p nao 1a khop
nhét theo uni-gram va bi-gram.

Rules

Luat dugc xay dung dua trén sy két hop gitta
hai dic diém cum dong tir va n-gram. Goi v 1a 16p
¢ diém sb cao nhit theo dic diém cum dong tir; u
va b 1a 16p c6 diém s cao nhat theo dic diém uni-
gram va bi-grams. Ludt dugc phat biéu nhu sau:

Néu v 1a BEFORE va (u hoic b) 1a BEFORE

thi két luan 12 BEFORE.

Néu v 1a BEFORE_OVERLAPS va (u hoic b)

la BEFORE OVERLAPS thi két luan la

BEFORE OVERLAPS.

Néu v 1a OVERLAP va (u hoic b) la

OVERLAP thi két luan 1a OVERLAP.

Néu v 13 AFTER va (u hodc b) 1a AFTER thi

két luan la AFTER

5.2 Phwong phdp ddnh gid két qua

Hiéu qua ciia hudng tiép can duoc danh gia
dua trén d9 chinh xac (accuracy) va do hai hoa
(F1-measure) nhu sau:

Dy doan gia tri chudn héa cho tung thugc
tinh:

Phuong phép dénh gid: Accuracy (tong thé va

tung thugc tinh)

Accuracy (Acc) = Correct/Total.

Correct: S6 luong gia tri chuan hoa ding.

Total: Tong sb gia tri.

Dur dodn déau hidu nhén dién gid tri thugc tinh:

Phuong phap danh gia: Fl-score (téng thé va

tirng thudc tinh).

Fl-score (F1)=(2 *R *P)/(R+P)

Recall (R)=TP /(TP + FN)

Precision (P) = TP / (TP + FP)

TP: S6 luong do hé thong dy doan dung

FP: S6 lugng do hé théng du doan sai

FN: S6 lugng ma hé théng khong duy doan

duoc.

5.3 Két qua danh gia

Tap dir liéu do ShARe/CLEF eHealth 2014
cung cép. Dir liu danh gid gdm 133 tai lidu
(discharge summary). Két qua ctia hé thong dugc
danh gi4 trén timg thudc tinh va tong thé trong
bang 2. Trong dir li€u danh gia, riéng thudc tinh
thir 7 (GC) thi khong co6 dit liéu danh gia nén do
chinh xac 1a 100% va cac do do con lai la 0.

BANG 5
KET QUA CUA HUONG TIEP CAN
Thudc tinh Acc F1 P R

NI 0.910 0.803 0.735 0.885
SC 0.995 0.736  0.760  0.713
Ul 0.877 0.385 0.274 0.646
CC 0.937 0.410 0.317 0.577
SV 0.961 0.662  0.626  0.702
CcO 0.899 0.441 0.340 0.625
GC 1.000 0.000  0.000  0.000
BL 0.551 0.330 0.309 0.354
DT 0.519 0.519 0.519 0.519
TE 0.830 0.313  0.337 0292
Tét ca 0.849 0.461 0.422 0.532

Két qua hudng tiép can dé xuit cia chung toi
(TeamHCMUS) duoc xép thir hai theo danh gia
hé s6 tinh ding (accuracy) trong cac nhém tham
gia, xem bang 5.

BANG 6
KET QUA CUA 10 NHOM THAM GIA SHARE/CLEF
EHEALTH 2014.

Cac nhém tham gia Acc
TeamHITACHI 0.868
TeamHCMUS 0.849
RelAgent 0.843
DFKI-Medical 0.822
LIMSI 0.804
TeamUEvora 0.802
ASNLP CLEFeHealth2014 Text_result 0.793
TeamCORAL 0.790
TeamGRIUM 0.780
HPI 2a clefehealth2014 submission 29 0.769

Mot s6 nhdn xét vé phuong phap ma 3 nhom
dau tién sir dung. Nhém HITACHI sir dung huéng
tiép dua trén may hoc va luat cho chin thudc tinh,
riéng thudc tinh DocTime chi dya trén may hoc,
bude dau tién tac gia dung phuong phap may hoc
va budc thtr hai ho sir dung phuong phap luat dé
tinh chinh két qua ¢ budc may hoc cho nén hé
thong cua ho dat két qua cao nhét (Accuracy la
0.868). Trong khi d6, nhom HCMUS chi ap dung
phuong phdp may hoc va luat trén thudc tinh
DocTime Class, nhirng thudc tinh con lai sir dung
phuong phép luat, két qua accuracy cua thudc tinh
DocTime 14 0.519 cao nhét trong tat ca cic nhom.
Con nhom RelAgent sir dung huéng tiép can hoan
toan dua trén luat va dat két qua thép hon hai
nhém dau tién (xem bang 6). Nhu vdy xét vé mit
phuong phép thi hudng tiép cén lai ghép cho két
qué tot hon.

6 KET LUAN

Trong bai bao trinh bay cac hudng tiép can
cho bai toan rut trich moi quan hé gitta cac khai
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niém y té tir nhimng tai liéu 1am sang trong linh
vuc y té va dé xudt mot hudng tiép can rut trich
mbi quan hé y té trén bai toan cu thé 1a xac dinh
cac gia tri cho cac thude lién quan dén khai niém
y té (dién mau) bay la bai toan kha phirc tap doi
hoi phai két hop nhleu ky thuat nham giai quyét
bai toan. Huéng tiép can da két hop cac phuwong
phap dua trén tir dién, dwa trén luat, biéu thirc
chinh qui va may hoc. Tép luat dugc xay dung
dwa trén moi quan h¢ nglr nghia phu thudc gitra
khai niém va dau hiéu nhéan biét gia tri, biéu thirc
thoi gian.

Hiéu qua cua huéng tiép can dwoc néu trén 1a
ngudn dong vién khich 18 cho chung t01 khi tham
gia cung voi cong dong qudc té giai quyét bai toan
c6 y nghia thyc t& cao. Pay ciing 1a linh vuc
nghién ctu khd mdi m&€ ¢ Viét Nam. Tuy nhién,
huéng tiép can ciing can tap trung nghién ctru cai
tién hidu qua cho nhing thudc tinh con thip nhu
thuc tinh thir tdm (BL) va tha chin (DT). Bay la
hai thudc tinh kha phuc tdp trong qué trinh xac
dinh gia tri cho thudc tinh.
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An approach in health relation extraction

Huynh Huu Nghia, Ho Bao Quoc, Nguyen An Te

Abstract—Extracting relations among medical
concepts is very important in the medical field. The
relations denote the events or the possible relations
between the concepts. Information about these
relations provides users with a full view of medical
problems. This helps physicians and health-care
practitioners make effective decisions and minimize
errors in the treatment process. This paper collects
methods for relations extraction in health texts and
presents an approach on one type of specific relation
(i.e. template filling). The approach combines
methods including rule-based and machine learning-
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