MO PAU
Tinh cip thiét ciia ludn an

Ontology (dwoc mot s6 nha nghién ctru ngudi Viét goi 1a “ban thé hoc”

,’1

hodc “ban thé luan™') 1a mot thanh phan tri thirc nén tang va moi tri thirc khéc
can duoc dya trén va tham chiéu dén noé. Mot khu vuc tng dung ontology vo
cung rong 16n 13 trong cac coéng cu tim kiém (search engine) va chia sé tri thirc
(knowledge sharing), & d6, ontology hd trg dac luc hoat dong tim kiém c6 cau

tric, so sanh dugc va tuy chinh cao.

Hién chua co ontology tiéng Viét cho mién tai nguyén va méi truong
(trong d6 bao gdm mién khi hau Viét Nam), song mét vai ontology tiéng Viét
cho cac mién img dung khac di dugc xdy dung, dién hinh 1a ontology VN-KIM,
thanh phan ontology tiéng Viét trong hé thong BioCasster va ontology mién dau
khiViét Nam.

Hién trén thé giGi c6 mot s6 ontology c6 lién quan dén mién tai nguyén va
moi trudng, vi du nhu: SWEET ontology*(NASA’s Semantic Web for Earth and
Environment Terminology) 1a hé thong cac khai niém vé mdi truong va trai dat;
EnvO ontology’ (The Environment ontology) 13 ontology cho mién mdi truong
va Weather ontology cho mién thoi tiét.

Céc khai niém lién quan dén xay dung ontology thu cong, ban tu dong va
tu dong, bao gém:

Ky thudat ontology (ontology engineering) la viéc xay dung ontology st
dung cac k¥ thuat web ngit nghia thong qua d6 lap day co sé tri thirc (A-Box)
v6i cac thé hién cua ontology do.

Hoc ontology (ontology learning)la cach tiép cdn ban tw dong xdy dung
ontologybang viéc phat hién va bo sung cac khai niém va cac quan hé tir kho
van ban dya trén viéc st dung cac k¥ thuat khai phd van ban (text mining)
hodc/va hoc may (machine learning). Hoc ontology 1a mot xu hudng co6 tinh hién

' Do thuét ngit “ban thé hoc” hoic “ban thé luan” 1a cac thuat ngit c6 nguon goc vay muon tu ngon ngir khac
ma khong goi nghia nhidu hon thuat ngit “ontology” cho nén ludn an nay sir dung nguyén goc “ontology”.

“https://sweet.jpl.nasa.gov/

*http://www.environmentontology.org/



dai va day thach thirc trong nghién ctru xay dung ontology.

Lam giau thé hién ontology (ontology population) 13 cach tiép can xay
dung ontology bang viéc phat hién cac thé hién cua cac 16p va cac thé hién cua
cac quan h¢ va luu trit vao trong co so tri thic (A-Box) ctuia ontology [Buitelaar
et al., 2005].

Ning cdp, lam giau ontology (ontology enrichment) bao gém cac cong
viéc hoc ontology va lam giau thé hién ontology tir mot ontology khai tao ban
dau.

Véi viéc hién nay chua c6 ontology cho mién tai nguyén va méi trudng va
ontology hién nay duoc sir dung rat hiéu qua trong cac bai toan tim kiém thong
tin, xtr Iy ngdn ngit, biéu dién tri thirc, ...cling nhu tinh chat thach thirc cao cua
chu @& nghién ciru xay dung ontology, lam gidu ontology can cac phuong phap
béan tu dong dua trén cac ky thuat xtr 1y ngdn ngit, cac k¥ thuat thong ké va céac
k¥ thuat logic d3 tao dong luc nghién ctru dbi voi luan an “Ky thudt néng cip

ontology khi hiu vi¢t nam duwa trén nguon tai nguyén Web”.

B0 cuc cia ludn 4n gom phan mé dau va nam chuong ndi dung, phan két
luan va danh muc cac tai liéu tham khao.

Khai quat vé ontology, cac ky thuit 1am giau ontology
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CHUONG 1. GIOI THIEU CHUNG VE KY THUAT LAM GIAU
ONTOLOGY MIEN

1.1. GIOI THIEU CHUNG VE ONTOLOGY

Trong mdt nd lyc dua ra mot dinh nghia phd quat vé ontology, R. Arp va
cong su [1] cho rang ontology la mét san pham trinh dién do con nguoi tao ra,
voi thanh phcfn dac thu la mot bang phdn logi biéu dién twong minh mot 16 hop
nao dé cua cdc kiéu, cdc 16p dwoe dinh nghia va mét sé quan hé giita chiing.

Ontology triét hoc duoc xdy dyng nham muc dich cung cdp mot phan loai
r0 rang va toan dién vé tt ca cac thuc thé trong moi linh vyc ctia cudc séng.

Ontology mién (domain ontology), con dugc goi 1a ontology cu thé
(material ontology), trinh dién céc thyc thé va cac quan hé gita chung trong mot
mién thyc tién cu thé ch‘fmg han nhu y té, dia 1y, sinh hoc, luat hoc nham muc
dich hd trg truc tiép cac nghién cuu vé linh vuc cu thé duoc dé cap.

Ontology muc cao (top-level ontology), con dugc goi la ontology hinh
thire (formal ontology), trinh dién mot ontology mién c6 tinh tiéu chuan voi mot
kién tric phd quat dung chung trong cong dong, giup két ndi cac ontology khac

nhau trong cung mdt mién hodc trong mot s6 mién lién quan nhau.

Ontology tmg dung (application ontology) duoc tao ra nham muc dich
thuc hién mot s6 bai toan hoic ung dung cu thé.

Hoc ontology

Ontology 1a cAu tric chinh thirc dé biéu dién cc khai niém va cac quan h¢
ctia mot khai niém chia sé. Chinh xac hon, n6 c6 thé duoc dinh nghia nhu cac
khai ni¢m, quan h¢, thudc tinh va phan cép hién dién trong mién. Tuy nhién, viéc
xay dung cac ontology 16n mdt cach thu cong 1a mot nhiém vu kho khan va viée
xay dung ontology cho tat ca cac mién 1a khong kha thi [2]. Do d6, thay vi xay
dung cac ontology mét cach thi cong, xu huéng nghién ciru hién dang chuyén
sang hoc ontology ban ty dong hodc tu dong.
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Hinh 1.1. Hoc ontology tir van ban: cong viéc ky thudt dao nguoc/3]

Hoc ontology 1a mot qua trinh nguoc lai khi mé hinh mién dugc xay dung
lai tir van ban dau vao bang cach khai thac cdu trac chinh thirc duoc luu trong
tam tri tdc gid. Toan by qua trinh xay dung lai m6é hinh mién dugc minh hoa
trong hinh 1.1. Hinh 1.2 tom tit cac budc khac nhau can thiét dé thyc hién xay
dung ontology tir vin ban phi cau truc.
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Axioms
Schemata
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‘ Relations ‘
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‘ Synonyms }

Terms

Hinh 1.2. Cdc tang hoc ontology[3]

1.2. CAC KY THUAT LAM GIAU ONTOLOGY MIEN

Cac ky thuat lam giau ontology mién hién duogc chia lam 3 nhém chinh
(hinh 1.3):



- Nhom duya trén théng ké: bao gom cac k¥ thuat dua trén hoc may, khai
pha dit liéu va tim kiém thong tin.

- Nhém dua trén xir Iy ngén ngit: bao gém cac ki thuat xtr Iy ngdn ngir tu
nhién.

- Nhém duya trén logic (Inductive Logic Programming - ILP): bao gdm cac
k¥ thuat logic mo ta, ...

Unstructured p—
Text
» Part of Speech Tagging
=Parsing
f « Lemmatization
Pre-processing
= CINC value
= Contrastive Analysis (Domain » Synlactic Analysis
Relevance and Domain v P/— = Subcategorization Frames
Consensus) * Use of seed words
* Co-occurrence analysis Terms/Concept
= Latent Semantic Analysis Extraction Semanlic
* Clustering Lexicon
1 = Dependency Analysis
STeim Sobenmpion ' p/" = Lexico Syntactic Pattern
= Formal Concept Analysis : ;
+ Hierarchical Clustering Relation Extraction
* Association Rule Mining

¥ y"—‘l Inductive Logic Programming

Axiom
* Gold standard based
» Application based
= Data Driven based
= Human Evaluation
Ewvaluation

Linguistics Technigues

Statistical Techniques
Inductive Logic Programming ——- Ontology

Hinh 1.3. Cac phwong phap hoc ontology [3]

1[I

K§ thuat 1am giau ontology mién dwa trén xir Iy ngén ngir

Céc k¥ thuat dya trén xur Iy ngon ngit 1a cac k¥ thuat dya vao dic tinh cua
ngdn nglr va dong vai tro quan trong trong moi pha cua qua trinh hoc ontology.
Céc k¥ thuat dya trén xtr Iy ngdén ngit phan 16n dugc str dung trong qua trinh tién
xir y dir lidu ciing nhu trong mét vai cong viéc hoc ontology khac nhu trich xuat
cac thuat ngtr, khai niém va quan hé. Nhu vay, cac k¥ thuat dya trén xt 1y ngén
ngir c6 thé chia thanh cac nhom:



- Nhom ky thuat phuc vu tién xur ly dir li¢u, bao gém: gan nhan tu loai
(part of speech tagging), phan tich ct phap (parsing) va xac dinh bién thé tir loai

(lemmatization).

- Nhom ky thuat phuc vu trich xuét céc thuat ngtr, khai niém va quan hg¢,
bao gom: phan tich phu thudc (dependency analysis), phan tich cti phap tir vung
(lexico-syntactic analysis), phan loai thudt ngir, phan tich khai ni¢ém hinh thic
(FCA), khai pha luat két hop va phan cum phan cip (ARM).

K§ thuat 1am giau ontology mién dva trén thong ké

Céc k¥ thuat dya trén théng ké chi dua trén thong ké ctia kho vin ban ma
khong quan tdm dén ngit nghia cta ching. Phan 16n cac k¥ thuat thong ké st
dung nhiéu dén cac phuong phap xac suat va thuong duge sit dung trong cac cip
d6 dau tién cta qua trinh hoc ontology sau khi dé tién xur 1y v& mit ngdn ngi.
Céc k¥ thuat ngay phan 16n str dung cho viéc trich xuat cac thuat ngir, trich xuat
cac khai niém va trich xut cac quan hé. Cac k¥ thuat thong ké bao gom gia tri
C/NC (C/NC value), phan tich twong phan (contrastive analysis), phan cum
(clustering), phan tich twong quan (co-occurrence analysis), xép gop thuét ngir
(term subsumption) va phan cum phan cip (ARM).

K¥ thuat 1am giau ontology mién dva trén logic

ILP 1a mdt mén hoc hoc may xuat phat tir gia thuyét dua trén kién thuc
nén tang va mot tap hop cac vi du sir dung 1ap trinh logic. Trong linh nghién ctru
ontology, ILP duoc s dung & giai doan cudi cling cia cac ting, mirc hoc
ontology trong d6 céc tién dé tong quat dugc thu nhan tir cac tién dé luge dd
(tién d& vai ca vi du tich cuc va tiéu cuc va kién thire nén tang).

1.3. PANH GIA KY THUAT LAM GIAU ONTOLOGY MIEN

Panh gia chat lugng cua viée xay dung ontology 1a khia canh cong nghé
web thong minh rat quan trong vi nd cho phép cic nha nghién ciru va cac nha
chuyén moén dénh gia tinh ding ddn & muc tir loai, dd bao phit & mirc khai niém,
tinh phtt hop & mirc phan loai va tinh ddy du & murc phi phan loai ctia ontology d
duoc xay dung. Panh gia ky thuat lam giau ontology chia lam 4 nhom: (1) Banh
gi4 dua trén chuan vang; (2) Panh gia dya trén kha nang ung dung; (3) Panh gia
hudng dir li¢u va (4) Banh gid con nguoi.



CHUONG 2. XAY DUNG MOT ONTOLOGY MIEN XUAT PHAT

2.1. BAI TOAN XAY DUNG ONTOLOGY

Natalya F.Noy [4] d4 chi ra 7 budc chinh dé xay dung ontology, bao gdm:

Budc 1: Xac dinh mién cin xdy dung ontology va pham vi cua viéc xay
dung ontology.

Budc 2: Ra soat, phan tich cac ontology da duoc xay dung cé lién quan
dén mién can xay dung ontology, qua d6 xem xét viéc tai sir dung va tich hop
cac ontology da co.

Budc 3: Phan tich, trich xuat tir cac ngudn dir liéu, qua d6 xac dinh duoc
cac khai niém, thuat ngi quan trong ctia ontology can xay dung.

Budc 4: Xac dinh cac khai niém va cay phan cap cic khai niém cua
ontology can xay dung.

Budc 5: Binh nghia céc thudc tinh cua cac khai niém.

Budc 6: Pinh nghia mién gia tri cua cac thudc tinh cia cac khai niém.

Budc 7: Tao cac thé hién cta cac khai niém va quan hé¢ gitra cac thé hién

cua cac khai niém.
2.2. SU CAN THIET XAY DUNG ONTOLOGY MIEN XUAT PHAT

Natalya F.Noy[4] da chi ra 5 1y do sau day dé xdy dung mot ontology:
Thir nhat, viéc chia sé sy ‘hiéu’ vé cac cau triic thong tin giira con ngudi va cac
tac tir phan mém 13 muc tiéu 10n nhét trong sy phat trién cua ontology. Vi du, c6
rat nhiéu Website chira dung cac thong tin hay dich vu vé y té. Néu cac Website
nay chia sé va duoc xuat ban trén co so s dung cac thuat ngir ciia cling mot
ontology thi may tinh c6 thé trich chon va tich hop thong tin tir cac ngudn nay,
tra 10i cho céc truy van nguoi dung hay 13 1am input cho mét g dung nao khéc.
Thir hai, viéc xay dyng ontology cho phép kha nang sir dung lai cac tri thirc
mién. Thir ba, viéc xay dung ontology tao ra cac gia thiét tri thirc mién rd rang,
Thir twr, viéc xay dung ontology cho phép tach biét tri thirc mién vdi tri thice thi
hanh. Thir néim, phan tich tri thirc mién 1a hoan toan c6 thé thi hanh dugc khi da
biét dugc cac dinh nghia cta cac khai niém trong ontology duoc xay dung.

Trong nganh tai nguyén va moi truong, hién nay c6 hai bai toan 16n can
giai quyét do 1a tich hop dit liéu va tim kiém ngir nghia. C6 nhiéu phuong phép,
ky thuat dé giai quyét hai bai toan trén, nhung phuong phép dua trén ontology
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dang dugc st dung rong radi va mang lai hi¢u qua cao. Vi vay, xay dung ontology
cho linh vuc tai nguyén va méi trudng co vai trd quan trong trong viée giai quyét
cac bai toan 16n ctia nganh. Ngoai ra, ontology duoc xdy dung ciing 1a dau vao
quan trong ctia cic nghién ciru sdu vé cac k¥ thuat nang cap, lam giau ontology
dua trén cac phuong phdp xu ly ngén nglr ty nhién, cac phuong phap dua trén
thong ké va cac phuwong phap dra trén logic.

2.3.XAY DUNG ONTOLOGY MIEN XUAT PHAT CHO MIEN TAI
NGUYEN VA MOI TRUONG

2.3.1. Quy trinh xiy dung ontology mién xuét phat cho mién tai nguyén va moi
truong

Trén co s& phan tich cac quy trinh xay dung ontology dang dugc st dung
hién nay trén thé gidi va cac yéu té dic thu vé tiéng Viét va cac chuyén nganh tai
nguyén moéi truong, luan an dé xuat quy trinh xay dung ontology tai nguyén moi
truong bao gdm 07 budc chinh sau:

1. Xac dinh
pham vi

2. Xem xét viée
tai sir dung
ontology

7. Tao cac thé
hién

6. Xic dinh gidi 3. Liét ké cac
han ciia cic thuit ngir quan
thuoc tinh trong

5. Dinh nghia 4. Dinh nghia
thugc tinh va 16p va ciiy phéin
quan hé cap lop

Hinh 2.1. Quy trinh xdy dung ontology cho linh vuc tai nguyén va moi truong



2.3.2. Phuong phap xiy dung ontology mién xuit phat cho mién tai nguyén va
moi truong
Trén co s& nghién ctru cadc phuong phéap, quy trinh, gidi phap xay dung
ontology da co trén thé gidi, luan an dé xuit phuong phap kha thi, cu thé cho
viéc xay dung ontology cho linh vuc tai nguyén va méi truong bao gdm 03 pha

Sau:

* Vin ban phap
quy
2. ‘.’iét hoa * Lugce df‘:.

* Weather Ontology ontology CMiE:‘I&a[
. 4

1. Tich h o
op o Nl bk iy « Chuyén gia - VBPQ

ontology da .
co 2 AN 3.1. Bo sung * CSDL
: "\[}li.réfilen o khai niém * Metadata

* Chuyén gia
* Google

* SWEET Ontology
* EnvO Ontology

3\

- _
quan hé

| +VBPQ
« CSDL
+ Metadata

Hinh 2.2. Phuong phap xdy dung ontology cho linh vuc tai nguyén va moi
truong

Phuong phap xay dung ontology cho linh vyc tai nguyén va moi trudng
(hinh 2.2) bao gdm 03 pha co ban sau:

- Pha 1: Tich hop céc ontology di c6 lién quan dén nganh tai nguyén va
moi truong (trong do thtr nghiém véi 02 linh vuc do dac ban dd va khi tuong
thity van). Muc dich ciia bude ndy nham tai st dung cac ontology di dugc xay
dung trén thé gidi va tai Viét Nam c6 lién quan dén nganh tai nguyén va moi
truong.

- Pha 2: Viét hoa ontology. Vi ontology khéi tao da dugc xay dung trong
pha 1 dugc tich hop tir cac ontology da co trén thé gidi, do d6 cac khai niém da
phan 12 tiéng Anh, nén can phai chuyén cac khai niém sang tiéng Viét.

- Pha 3: Néng cép ontology. Ontology di dugc xay dung tir pha 1 va pha 2
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chi 1a ontology khéi tao, bao gom sb it cac khai niém va chua du bao quat cho
mién tai nguyén va méi trudng. Do viy, can thiét phai mo rong, ning cip
ontology di c6 trén co s¢ 03 budc co ban: (1) B6 sung cic khai niém nham hiéu
chinh cac khai niém da c6 va mo rong cay phan cap khai niém; (2) Bo sung cac
quan hé giira cac khai niém va (3) B6 sung cac thé hién cta cac khai niém va cac
thé hién cta cac quan hé giira cac khai niém. Ngudn dit liéu phuc vu trich xudt
cac khai ni€ém, quan h¢ va cac thé hién 13 hé théng cac van ban phap quy co6 lién
quan, cac md hinh dir liu, metadata cua cac CSDL da dugc xdy dung trong h¢
théng CSDLQg vé TN&MT, ...

2.3.3. Két qua xdy dung ontology mién xuét phat cho mién tai nguyén va moi
truong

2.3.3.1. Két qud xdy dung ontology cho linh vwe do dac va bin dé

Dé xay dung ontology cho linh vuc do dac va ban do, tac gia sir dung céac
ngudn dit liéu dau vao nhu sau:

- Hé thong vin ban quy pham phép luat (khoang 120 vin ban®).

- Ttr dién khai niém, thuat ng.

- Co s0 dir li€u, quy dinh k¥ thuét.

Dua trén ontology ban dau (duoc tich hop san tir ontology tiéng Anh va
chuyén sang tiéng Viét), tac gia da trich xudt cac khai niém tir cac vin ban phap
1y va cac tir dién, cac co s dir liu chuyén nganh dé bd sung vao ontology cua
linh vuc do dac va ban d6. Tong sd khai niém cua ontology duogc xdy dung
khoang 3.000 khai niém.

Dué6i day 1a hinh anh két qua mot sb cdy phan cip khai niém trong
ontology cho linh vuc do dac va ban dd.

*http://vanban.monre.gov.vn/DocViewer.aspx?IDLV=6
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Hinh 2.3. Cdy phdn cdp khdi niém “ban do”

2.3.3.2. Két qud xdy dung ontology cho linh vwc khi twong thiiy vin

Dé xay dung ontology cho linh vuc khi twong thily van, tac gia sir dung
cac ngudn dir liéu dau vao nhu sau:

- Hé thong van ban quy pham phép luat (khoang 100 vin ban’).

- Ttr dién khai niém, thuat ngtr.

- Co s¢ dit liéu, quy dinh k¥ thuat.

Tong sb khai niém ciia ontology duoc xay dung khoang 5.000 khai niém.

Duéi day 1a hinh anh két qua mot sd cdy phan cdp khai niém trong
ontology cho linh vuc khi tuong thiy van.
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Hinh 2.4. Cdy phdn cdp khdi niém “hién twong thoi tiét”

2.3.3.3. Két qud xay dung ontology cho mién tai nguyén va moi truong

*http://vanban.monre.gov.vn/DocViewer.aspx?IDLV=5
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Trén co sé ontology da xay dung, tac gia di xay dung bo tir dién khai
niém thuat ngit bao gdm 111.150 khai niém (trong d6 20.055 khai niém c6 song
ngtt Anh - Viét, 27.322 khai ni¢ém c6 quan hé déng nghia). B tr dién khai niém
nay co sb lugng khai niém, thuat nglr rat 16n (Mang tur tiéng Viét viet.wordnet.vn
bao gdm 67.344 khai niém) rat co gia tri phuc vu cac nghién ctru vé& xtr 1y ngdn
nglr ty nhién, phan tich va khai pha dir li¢u, trich rut thong tin, ...va chia sé cho
cong dong khai thac sir dung.
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CHUONG 3. MOT MO HINH HQC SAU SUOT POI LAM GIAU THE
HIEN ONTOLOGY MIEN

3.1. HOC SUOT POI VA BAI TOAN NHAN DANG THUC THE
Hoc sudt doi

Hoc may sudt doi (Lifelong Machine Learning: LML) 13 mot qua trinh
hoc lién tuc. Tai thoi diém bét ky, bo hoc da thuc hién mot chudi N bai toan hoc,
71,75, ..., Ty. Céc bai toan nay, con dugc goi la cac bai toan trudc (previous
tasks) co cac tap dir liéu twong Gmg 12 Dy, D,, ..., Dy. Cac bai toan cod thé cing
kiéu hodc thudc cac kiéu khac nhau va tir cung mot mién ung dung hodc céc
mién ng dung khac nhau. Khi d6i mat v6i bai toan thit N+1, Ty, (dugc goi la
bai toan moi hodc bai toan hién tai) voi dit liéu Dy.,q, bd hoc co thé tan dung tri
thirc qué khtr trong co s¢ tri thue (KB) dé hd tro hoc bai toan Ty, 4.

Muc tiéu ciia LML thuong 13 t6i wu hoa hiéu ning cua bai toan méi Ty, 4,
song n6 c6 thé t6i wu hoa bat ky bai toan nao bang cach xir 1y cac bai toan con lai
nhu cac bai toan trude do. Viéc cap nhat tri thire co thé bao gém lién quan dén
kiém tra tinh nhat quéan, 1ap luan va bién d6i cua tri thirc mitc cao bd sung vao
KB.

LML c6 3 dic diém chinh: (1) Qua trinh hoc lién tuc, (2) Tich luy va luu
gitr tri thirc trong co so tri thue (KB), (3) Kha nang st dung cac tri thirc da hoc
trude d6 dé xir 1y cac bai todn méi.

Trudng diéu kién ngiu nhién (CRF)

Truong diéu kién ngdu nhién (Conditional Random Field - CRF) duoc
gidi thiéu vao nhitng nim 2001 boi Lafferty va cac dong nghiép Error!
Reference source not found.. CRF 1a mot nén tang dé xay dung mé hinh xac
suat dé phan doan va gan nhin chudi. Truong diéu kién ngiu nhién dua trén ¥
tudng gde tir mé hinh Markov 4an (Hidden Markov Model) va duoc cai thién dé

khic phuc cac nhuge diém cta né cling nhu ctiia mé hinh markov entropy cuc dai
(Maximum Entropy Markov Model, MEMM).

B0 nhé dai ngin hai chiéu (Bi-LSTM)

Bo nhé dai ngan hai chiéu (LSTM) duogc biét dén nhu 13 mot bién thé cua
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mang noron tich chap (RNN), ban d4u dugc dua ra nhu 1a mot giai phap dé giai
quyét van dé lang quén tri thirc trong mang noron (vanishing and exploding
gradient) va do d6 cho phép cac mang sau thuc thi t6t hon trong thuc té (8.
Hochreiter and J. Schmidhuber[5]). Y tudong nay da dugc thyc hién trong céc
LSTM cell bing cach tao ra mot trang thai nhé bén trong, trong d6 don gian 1a
bd sung vao dau vao di duoc xur Iy dé giam anh hudng nhiéu 1an cua cic gia tri
gradient nhd.

Mo hinh két hop Bi-LSTM va CRF

Trong mé hinh Bi-LSTM, nhén cudi cling ciia dau ra khong dugc xac dinh
bai ham softmax. Diéu d6 c6 nghia 1a viéc gan nhan cudi ciing cho mot tir khong
phu thudc vao nhan ciia cac tir xung quanh né. Vi vy, voi wu diém ciia cho phép
gan nhan theo ngit canh trong CRF [6], viéc bd sung mot 16p CRF vao mé hinh
LSTM hay mé hinh Bi-LSTM s& cho phép md hinh ndy hoc viéc gan nhan chudi
mot cach tot nhét (goi 12 mo hinh két hop Bi-LSTM+CRF), nén c¢6 thé tdi da hoa
d0 chinh xac ciia mo hinh.

3.2. MO HINH HOQC SAU SUOT POI MUC KY TU CHO NHAN DANG
THUC THE TRONG VAN BAN TIENG VIET

Tién t6 1a cac tir hay tap hop tir thudng c6 vi tri & trude cua cac thuc thé
dang tén trong cau. Vi dy: tién t6 “Cong ty” thudng dung trudc tén cia mot to
chtic (nhdn ORG); tién t6 “Ong”, “Ba” thudng dimg trudc cac thyuc thé tén ngudi
(nhin PER), ...Danh sach céc tién t6 c6 thé mo rong qua cac 1an hoc, nén day 1a
dic trung quan trong dé c6 thé st dung trong hoc sudt doi.

Gia st K 1a tap tién t6 tin cay dugc trich xuét tir cac cong viée trude do sir
dung mé hinh goi 13 M, trong d6 mé hinh két hop Bi-LSTM+CRF da duoc st
dung. M6 hinh M dugc huin luyén dya trén tap dir licu huin luyén Dt. Ban dau,
tap K chinh 1a tip K (tap tit ca cac tién td tin cdy cua tap dir liéu huan luyén
DY). Gia sit M xtr Iy nhiéu bai toan hon va nhiéu tién t6 tin cdy duogc trich xuét,
theo do kich thudc tap K cling s€ 16n hon. Khi xtr 1y bai toan D,,, 4, tap K cho
phép trich xuat dic trung tién t& dugc nhiéu hon, mé hinh M c6 thé cho két qua
t6t hon d6i v6i bai toan méi. M6 hinh dugce dé xuit trong Hinh 3.1 gém 3 pha
chinh:
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- Huén luyén mé hinh
- Trich xuat dic trung subt doi

- Panh gia mo hinh dé xuét

1 Prefix features 1
1 1
i I'ealture BiLSTM+CRFs | |
| Training Dataset i :
! g 1—0 Pre-processing [ Extraction [ Modelling i
! 1+t PHASE !
:_ ............. —_— - —_ - Py é_fﬁféaﬂi}’b& e i ';

A .
: Pre-processing l BiLSTM+CRFs !
I N Feature |, 1
i Unlabeled Dataset ::m:l data ’ Extraction Modeller |
- emen
1 J | ;
1
. Prediceted
! data | Filtering Knowledge
1 Base
1200 PHASE -IPrevfousprquces . |

- tu BILSTM+CRFs
P ine > eature | |
Test Dataset }. re-processmg Extraction Modeller
v
Labeled data Filtering
New prefives
Evaluation

Hinh 3.1. DeepLML-NER: M6 hinh hoc sau suot doi mirc ky tw cho nhdn dang
thuc thé tiéng Viét[NNVu5]

3.2.1. Tinh chinh nhim ning cao chit lrong dir li¢u huin luyén

Dit liéu dugc thu thap tir trang tin tirc tiéng Viét sau d6 ching toi st dung
cong cu dé phan doan thanh cic cau tiéng Viét. Tuy nhién, chung toi phat hién ra
c6 mot s6 18i nhu sau: (1) Cé nhiéu cau quéa ngan, vi du nhu tiéu dé cia cac bai
bao hodc md ta cua céc anh trong bai bdo.(2) Céc cau qué dai, nguyén nhan la do
16i ctia cong cu phan doan cau, trong d6 o 16i trong viéc phan doan 2 dén 3 cau
lién tiép.(3) Mot am tiét (tir don) trong tiéng Viét c6 khong qua 7 ky tu (vi du: tir
don dai nhat 1a tir “nghiéng” c6 7 ky tu).(4) Cac tir nghép tiéng Viét thong
thuong dugc tao thanh tir 2 tr don. Do vay, tac gia da xay dung cong cu tién xur
ly dit liéu, loc bd cac dit lidu gip cac 16i trén, sau khi loc bo cac cau bi 16i, téng
s6 cau ciia bo dit lidu dantri giam khoang 15%.

16



3.2.2. T6i wu hoa cac tham s6 mé hinh

Theo mé hinh Bi-LSTM-CRF do Pham va cong su [13] dé xuit trong ma
nguén da duoc xuat ban trén Github6, 1an chay thyc nghi¢m dau tién chung toi
da st dung cac tham s6 mic dinh nhu Pham d3 sir dung. Trong qua trinh thuc
nghiém tiép theo, chung t6i da thir cac t6 hop gia tri cac tham sb khac nhau sau
d6 da chon ra dugc cac gia tri tham s t6i wu vi bai toan trong nghién ciru cua
chung t6i. Bang 1 liét ké gia tri cac tham sb da dugc diéu chinh va duoc sir dung
trong thuc nghiém ctia nghién ctru trong chuyén dé nay.

Tham sb Giatri | Gia tri diéu

mac dinh chinh

S6 don vi trong 2 16p

LSTM (word Istm units) 100 200

S chiéu dic trung tién to

(pre word feature size) 100 200

Kich thuéce 16

(batch_size) 40 64

Toc do hoc 0.01 0.001

(learning_rate)

Bang 3.1. Gid tri cdc tham s6 diéu chinh ciia mé hinh

3.2.3. Trich xuit diic trung sudt doi

Thuat toan trich xuat dic trung sudt doi:
K, <0
loop:
F « FeatureGeneration (D,41,K)
E,i1 < Apply — Model(M, F)
S < SU{Ep}
K, .1 < Frequent — prefixs — Mining(S, 1)
ifK, = K, then:

break

O 00 N O U1 A W N B

else:
K< KUK,
Kp < Kn+1

(Y
= ©

®https://github.com/pth1993/NNVLP
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12 Se§5- {En+1}
13 end if
14 end loop

Giai thich cac budc trong thuat toan:

1. Sinh dic trung F trén tap dir liéu D,,,, va ap dung vao mo hinh M dé
sinh ra tap céc thyc thé E,,,, (dong 3)

2. E, ., (két qua thu dugc khi sir dung mé hinh M) duoc thém vao tap S -
kho thong tin qua khtr. Tir S, khai pha ra cac tién to thuong xuyén K., st dung
ngudng A.

3. Néu tap K, ., giébng voi tap K, tir vong lap trude, co nghia la khong co
tién to ndo duoc tim thiy thi vong lap s& dumng lai.

4. Néu khong, c6 nghia rang c6 céc tién to tin cdy méi dugc tim thay. M
c6 thé gan nhan chinh xac hon trong vong 13p tiép theo. Dong 10 va 11 cap nhat
lai hai tap dir liéu cho vong lap sau.

3.3. THU NGHIEM VA PANH GIA
3.3.1. Dirliéu

Dit liéu VLSP 2018

Thur nghiém dugc thyc hién véi bo dir liéu cho nhan dang thyuc thé duoc
cung cap trong khudn kho cudc thi cia VLSP 2018. Tap dit liéu nay dugc cung
cap boi cong dong xir 1y ngdn ngir tiéng Viét, duoc thu thap tir cac trang bao
dién tir tiéng Viét cho 10 mién. Duéi day la bang thong ké cho mdi tap dir liéu
cua bo dir liéu VLSP 2018.

; :lll’ d¥  'pER |ORG |LOC |MICS |Total
Training | 4,600 |5,587 |6289 |743 | 17,219
?tevel"Pme 492|723 |795 |63 2,073
Test 1,883 |2,126 |2377 |178  |6,564
Téng 6978 8436 |9461 984 | 25856
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Bdng 3.2. Thong ké bé dir liéu VLSP 2018

Tap dit liéu duoc chia thanh 3 phan Train, Dev va Test voi 10 tap dit lidu

nho hon theo cac linh vuc. Error! Reference source not found. thong ké sb
lwong thyc thé chia theo tirng mién cua tap dir liéu VLSP 2018.

Midn | P01 | Gidi | Gido | KHC | Kinh | Phip Thé | Thé | Vin i hbi
song tri duc N te luat | gioi | thao héa :
Poi song | - 0.14 | 0.13 0.1 | 0.14 | 0.14 | 0.09 | 0.11 | 0.15 | 0.13
Giaitri | 0.05 - 0.05 | 0.05 | 0.07 | 0.04 | 0.04 | 0.06 | 0.08 | 0.05
dGlii“’ 0.06 | 0.07 - 0.06 | 0.12 | 0.11 | 0.05| 0.06 | 0.12 | 0.12
KHCN | 0.06 | 0.08 | 0.07 - 0.13 | 0.06 | 0.12 | 0.08 | 0.12 0.1
Kinhté | 0.04 | 0.06 | 0.08 | 0.07 - 0.08 | 0.06 | 0.05 | 0.09 | 0.11
il'gp 0.05| 004 | 0.08 | 0.04 | 0.09 - 1004|003 008 0.1
Thé gi¢i | 0.03 | 0.05 | 0.04 | 0.08 | 008 | 0.04 | - |0.05]| 009 | 0.07
Thé thao | 0.03 | 0.05 | 0.04 | 0.04 | 0.05 | 0.03 | 0.04 | - 0.05 | 0.04
Vianhéa | 0.03 | 0.05 | 006 | 0.05 | 0.07 | 0.06 | 0.05| 0.04 - 0.08
Xahoi | 0.04| 005 | 008 | 005 | 0.11 | 0.08 | 0.05| 0.04 | 0.1 -

Bang 3.3. So sanh s6 thuc thé giao nhau giita cdc mién trong tdp dir liéu

VLSP2018

Dir liéu dantri

Tap dir liéu tht hai dugc st dung trong thir nghiém 1a tap dir li¢u chua gan

nhan, dugc thu thap tir 1.600 bai bao thudc 16 mién tir trang tin tic tiéng Viét'.
Bo dit liéu nay chira 246.586 cau bao gdm 6.682.201 tir. Théng ké chi tiét ctia bd

dr liéu dantri dugc mo ta trong bang 3.4.

Mién So tir S6 cAu
Chuyén la 350,450 15,169
Giai tri 271,666 11,086
Giao duc 680,809 | 25,331

7 http://dantri.com.vn
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Kinh doanh 483,219 | 15,795
Nhip song tré 309,252 | 10,910
0 16 - Xe may 480,321 | 14,680
Phap luat 462,295 | 16,003
Strc khoe 475,327 | 17,885
Strc manh 427,959 14,374
Su kién 404,959 | 14,480
Tam long nhan ai 180,972 | 6,746

Thé gi6i 401,711 | 14,664
Thé thao 402,051 | 17,215
Tinh yéu gi6i tinh 514916 | 23,872
Vin hoa 433,822 | 15,947
X4 hoi 402,472 | 13,463
Tong 6,682,201 | 246,586

Badng 3.4. Thong ké bé dir liéu dantri

3.3.2. Thiét lap thir nghiém

Thiét 1ap tham s6:Chiing toi da thiét 1ap s chiéu nhung tir va sb chiéu dic
trung tién t6 14 100. Do tap dir liéu huan luyén rat 16n, do d6 chung toi chon kich
thude 16 1a 40 va s6 don vi trong 2 16p LSTM 1a 100. S6 bd loc CNN 1a 30,va
kich thudc cira s6 CNN 1a 3. Chung t6i thiét 14p cac tham sb ctia bo thu vién theo
mic dinh: vi du, learningrate = 0:01; B; = 0:9; B, = 0:999; e = 1077,
Gia trj ngudng Adé loc cac tién td tin cay 1a 2.
3.3.3. Két qua thir nghiém va phén tich

Chung t61 da thuc hién céac thir nghiém theo cac kich ban khac nhau qua
d6 dé danh gia hidu qua cta cac dé xuét ciia chung t6i trong nghién ciru nay.

Két qua thir nghiém chi véi mé hinh Deep LML

Kich ban thir nghiém nay nhim danh gid mé hinh Deep LML so véi céac
phuong phap co sé (BILSTM+CRF va CRFs). Bang 3.5 chi ra cac két qua thur
nghiém chi tiét ciia mo hinh da dé xuat.

CRF Bi-LSTM+CRF Deep LML (1 1in chay)

Mién P (%) | R(%) | F1 (%) | P(%) | R(%) | F1(%) | P (%) | R (%) | Fi (%)

Doi song 75.71 | 67.05 | 70.36 | 65.82 | 67.89 | 66.84 | 52.33 | 71.10 | 60.28

Giai tri 64.00 | 53.96 | 55.73 | 63.86 | 70.00 | 66.79 | 70.72 | 72.62 | 71.65
Gido duc 70.83 | 63.42 | 66.27 | 78.36 | 76.14 | 77.23 | 82.44 | 83.92 | 83.17
KHCN 60.18 | 62.80 | 57.89 | 66.47 | 53.74 | 59.43 | 51.33 | 45.54 | 48.26
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Kinh t& 7438 | 6453 | 67.12 | 69.63 | 69.38 | 69.50 | 72.75 | 69.89 | 71.29
Phap luat | 83.47 | 75.78 | 78.92 | 83.73 | 79.05 | 81.32 | 90.96 | 85.77 | 88.29
Thé gioi 50.00 | 56.55 | 59.08 | 67.02 | 62.20 | 64.52 | 71.53 | 67.91 | 69.67
Thé thao | 62.62 | 37.47 | 42.54 | 39.39 | 49.79 | 43.99 | 56.62 | 62.45 | 59.39
Van hoa 62.53 | 49.55 | 53.17 | 61.18 | 62.75 | 61.95 | 61.38 | 61.38 | 61.38
Xa hoi 8238 | 68.57 | 7423 | 75.47 | 73.97 | 7471 | 65.32 | 64.62 | 64.97

Tbri:‘l‘l‘lg 68.61 | 59.97 | 62.53 | 67.09 | 66.49 | 66.63 | 67.54 | 68.52 | 67.84

Bdng 3.5. Két qud thwe nghiém chi véi mé hinh Deep LML sau 1 ldn chay

Bdi vi mo hinh Deep LML c¢6 dic tinh ngau nhién, do vy véi mdi lan

chay s€ cho cac két qua khac nhau. Chang t61 thuc hién chay thuc nghiém véi 10

lan, sau d6 chon két qua tét nhat, két qua duoc chi ra trong Bang 3.6.

Deep LML (1 lan Deep LML (tot nhat
Mién chay) trong 10 lan chay)

P(%) | R(%) | Fi (%) | P(%) | R(%) | Fi (%)

Doi séng 52.33 | 71.10 | 60.28 | 70.41 | 77.50 | 73.80
Giai tri 70.72 | 72.62 | 71.65 | 68.38 | 68.68 | 68.53
Gi4o duc 82.44 | 83.92 | 83.17 | 80.12 | 75.69 | 77.84
KHCN 51.33 | 45.54 | 4826 | 67.63 | 53.92 | 60.00
Kinh té 72.75 | 69.89 | 71.29 | 68.76 | 72.88 | 70.76
Phap luat 90.96 | 85.77 | 88.29 | 84.91 | 87.10 | 85.99
Thé gi6i 71.53 | 67.91 | 69.67 | 66.11 | 63.41 | 64.73
Thé thao 56.62 | 62.45 | 59.39 | 43.93 | 61.43 | 51.23
Vin hoa 61.38 | 61.38 | 61.38 | 61.95 | 63.79 | 62.85
X4 hoi 65.32 | 64.62 | 64.97 | 77.02 | 80.52 | 78.73
Trung binh | 67.54 | 68.52 | 67.84 | 68.92 | 70.49 | 69.45

Badng 3.6. Két qua thuwe nghiém chi véi mé hinh Deep LML tot nhat sau 10 lan

chay

Két qua thir nghiém mé hinh Deep LML véi dir liéu da dwoc tinh

chinh

Sau cac budc nang cao chét lugng dir li€u (da mo ta trong muc 3.2.2), sb

lugng cac cau trong tap dir liéu cia mdi mién trung binh giam tir 10% dén 20%.

Trong thir nghiém nay, ching toi da sir dung cling cac gid tri cdc tham sd nhu

thir nghiém trong phan 3.3.3.1 véi cac thiét 1ap khéi tao ban dau. Bang 3.8 chi ra

cac két qua thir nghiém va chtng to anh hudng cua viée tinh chinh dir liéu dén

két qua cuoi cung.

Mién

Deep LML (1 lin

Deep LML (t6t nhit

Deep LML (véi dit liéu
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chay) trong 10 lan chay) da dwge tinh chinh)

P() | R(%) |[Fi(%) | P(%) | R%) [Fi(%) | P(%) | R(%) |Fi (%)

Doiséng | 52.33 | 71.10 | 60.28 | 70.41 | 77.50 | 73.80 | 54,92 | 76,11 | 63.80
Gigitri | 70.72 | 72.62 | 71.65 | 68.38 | 68.68 | 68.53 | 68,22 | 76,81 | 72.26
Gido duc | 82.44 | 83.92 | 83.17 | 80.12 | 75.69 | 77.84 | 79,84 | 93,52 | 86.14
KHCN | 51.33 | 45.54 | 48.26 | 67.63 | 53.92 | 60.00 | 51,97 | 47,57 | 49.68
Kinht¢ | 72.75 | 69.89 | 71.29 | 68.76 | 72.88 | 70.76 | 74,06 | 72,73 | 73.39
Phap luat | 90.96 | 85.77 | 88.29 | 84.91 | 87.10 | 85.99 | 90,96 | 84,13 | 87.41
Thé gigi | 71.53 | 67.91 | 69.67 | 66.11 | 63.41 | 64.73 | 74,50 | 70,33 | 72.36
Thé thao | 56.62 | 62.45 | 59.39 | 43.93 | 61.43 | 51.23 | 61,49 | 63,83 | 62.64
Vanhéa | 61.38 | 61.38 | 61.38 | 61.95 | 63.79 | 62.85 | 6727 | 66,11 | 66.68
Xahoi | 6532 | 64.62 | 64.97 | 77.02 | 80.52 | 78.73 | 6429 | 6541 | 64.85
];)"i‘:l’lg 67.54 | 68.52 | 67.84 | 68.92 | 70.49 | 69.45 | 68,75 | 71,65 | 69.92

Bdng 3.7. Két qua mé hinh Deep LML véi di liéu dd tinh chinh

Két qua thir nghiém mé hinh Deep LML véi dir liéu di dwoe tinh

chinh va toi wu tham so

Trong kich ban thir nghiém nay, chung t61 sir dung ca dir li¢u da dugc tinh

chinh (mb ta trong muc 3.2.2) va cac tham sb tdi uvu (muc 3.2.3, trong bang 3.1).

Két qua dugc dua ra trong bang 3.9.

Deep LML (1 lan Deep LML véi dir liéu D~ee.p LME‘ vol ‘du;!lgu
Midn chay) da tinh chinh da tinh chinh \;a toi wu
tham so
P (%) | R(%) | F1(%) | P (%) | R(%) | F1(%) | P (%) | R(%) | Fi (%)
Doiséng | 52.33 | 71.10 | 60.28 | 54,92 | 76,11 | 63.80 | 60.65 | 70.88 | 65.37
Giaitri | 70.72 | 72.62 | 71.65 | 68,22 | 76,81 | 72.26 | 73.15 | 78.29 | 75.63
Gidoduc | 82.44 | 83.92 | 83.17 | 79,84 | 93,52 | 86.14 | 83.74 | 86.26 | 84.98
KHCN | 5133 | 45.54 | 4826 | 51,97 | 47,57 | 49.68 | 53.26 | 49.27 | 51.19
Kinht8 | 72.75 | 69.89 | 71.29 | 74,06 | 72,73 | 73.39 | 72.23 | 75.25 | 73.71
Phép luat | 90.96 | 85.77 | 88.29 | 90,96 | 84,13 | 87.41 | 89.65 | 90.59 | 90.12
Thé gi6i | 71.53 | 67.91 | 69.67 | 74,50 | 70,33 | 72.36 | 72.31 | 69.25 | 70.75
Thé thao | 56.62 | 62.45 | 59.39 | 61,49 | 63,83 | 62.64 | 58.76 | 63.86 | 61.21
Vanhéa | 6138 | 61.38 | 61.38 | 67,27 | 66,11 | 66.68 | 68.01 | 67.11 | 67.56
Xahoi | 6532 | 64.62 | 64.97 | 64,29 | 65,41 | 64.85 | 64.29 | 65.41 | 64.85
Tl:il:lllllg 67.54 | 68.52 | 67.84 | 68,75 | 71,65 | 69.92 | 69.60 | 71.62 | 70.53
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Bang 3.8. Két qua mé hinh Deep LML véi dix liéu da tinh chinh va toi wu tham
56
So sanh véi két qua cua kich ban thtr nghiém trong muyc 3.3.3.1 (1 lan
chay), viéc két hop chay mé hinh Deep LML véi dit liéu sau khi tinh chinh va
cac tham s t6i wu, két qua tét hon va ting trung binh 2.67%. Két qua nay 1a
bang ching cho hudng di ding din cta ching toi.
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CHUONG 4. MOT MO HINH SINH TAXONOMY CHO ONTOLOGY
MIEN

4.1. GIOI THIEU CHUNG VE SINH TAXONOMY
4.1.1. Khai niém sinh taxonomy

Taxonomy la ngudn ngit nghia gitip phan loai va bo sung ngit nghia cho
dir li¢u. Sinh taxonomy dé cap dén qué trinh tao ra cac chu dé hodc cac khai
niém va cac quan hé cua ching tr kho vin ban dau vao. Céng viéc sinh
taxonomy vé co ban 12 1iét ké cac chu dé hodc cac danh muc tir kho van ban va
lién két tirg chi dé véi cac van ban co lién quan
4.1.2. Sinh taxonomy va cac cong viéc lién quan

Cac cong viée lién quan dén sinh taxonomy bao gdm: (i) trich xuét tir
khoa va cac méi lién quan ctia nd dén sinh van ban; (ii) phan loai tir 1 viéc mot
tor don (single word) hay bigram (n-gram véi n=2) dugc phan loai thanh mdt
hodc mot vai chu d& dugc dinh nghia trudce (thay vi phéan loai van ban); (iii) phan
cum tr (lién quan dén phan 10p tir) trong d6 cac tir dwgc phan cum theo ngi
nghia vao cac cum; (iv) dinh tuyén chi dé (topic routing) 1a nhiém vu nguoc lai
v61 phan loai van ban, trong d6 mét chu dé duogc dua ra lam dau vao va dau ra 1a
danh sich cac vin ban thudc vé chu dé do.

4.2. CAC PHUONG PHAP SINH TAXONOMY

Sinh taxonomy tir kho van ban, dugc chia thanh cac nhom phuong phap:
(1) phuong phap dua trén chi muc; (i) phuong phap dua trén phan cum; (iii)
phuong phép dya trén két hop va (iv) phuong phép dya trén phan tich lién két.
4.2.1. Sinh taxonomy dua trén chi muc

Hinh 4.11 minh hga qué trinh sinh taxonomy dya trén 14p chi myc van
ban. Pau vao cta qua trinh sinh taxonomy la mot kho van ban. N6 duoc 1ap chi
muc thanh mét danh sich cac tir, mot sb trong ) chung dugc chon lam
taxonomy va cic van ban co lién quan duogc sap xép theo mdi taxonomy. Céc tir
dugc chon 1a danh muc hodc chi dé ciia mdt nhom vin ban da cho.
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Arrangement

Hinh 4.1. Qua trinh sinh taxonomy dya trén ldp chi muc van ban[7]

4.2.2. Sinh taxonomy dua trén phan cum

Phan nay trinh bdy qué trinh sinh taxonomy dya trén cac phuong phap
phan cum vian ban (hinh 4.2). Pau vao 1a mot kho vin ban va cic van ban trong
kho vin ban dugc nhom lai thanh cac nhdom nho. Mdi cum dugc dit tén theo quy
trinh va cac cum dugc dat tén nay duoc tao ra thong qua qué trinh phan cum van
ban va cic cum dd duoc dit tén nay chinh 1a két qua dau ra cta qué trinh sinh

taxonomy.
) s | Cluster
_____ Clustering Nameing Cluster Name 1
. i DT Cluster Name 2
X 7T S D Cluster Name k
Tl e
Text Group Text Clusters Cluster Names

Hinh 4.2. Phuong phap sinh taxonomy dwa trén phan cum/7]
4.2.3. Sinh taxonomy dua trén luit két hop

Hinh 4.3 m6 ta phuong phap sinh taxonomy dua trén két hop tir. Pau vao
la mot kho van ban va cac van ban riéng 1é trong kho van ban d6 dugc 1ap chi
muc thanh moét tap hop cac tir. Cac luat két hop duogc trich XUAt tir tap cac tu.
Mot vai luat két hop duoc loc va cac tir trong cac phan c6 diéu kién dugc dua ra
nhu danh sach cua cac taxonomy.
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Filtering

: Association
‘ L Word 1 = Word List 1 Word 1 = Word List 1
= Word 2 - Word List 2 Word 2 - Word List 2
TXT Word N = Word List N Word M > Word List M
Text Group Text Retrieval

Word 1 > Enl - i
Word 2 > 3 - il

Word M —)i'z::'i -----
Hinh 4.3. Phuwong phdp dwa trén ludt két hop[7]

4.2.4. Sinh taxomony dua trén phan tich két noi

Trong cic muc 4.2.1, 4.2.2 va 4.2.3 da trinh bay ba phuong phép sinh
taxonomy dua trén l1ap chi muc, dya trén phan cum va dya trén luat két hop.
Chung ta dd dinh nghia cac két ni giira cac van ban trong kho vin ban nhu 1a
mot mang va viéc chon lua cac van ban dong vai tro trung tam trong mang. Hinh
4.14 da chi 10, cac taxonomy dugc sinh ra béng cach 1ap chi muc cac van ban da
chon duogc goi 1a cic vin ban trung tim. Phan nay sé& trinh bay chi tiét vé phuong
phap sinh taxonomy trong hinh 4.4.

Association Filtering
I as Word 1 = Word List 1 Word 1 = Word List 1
i - _ Word 2 > Word List 2 Word 2 - Word List 2
Word N = Word List N Word M > Word List M
Text Group Text Retrieval

Word 1 > & - ()
Word2 > iai - S

Word M > Ef -
Hinh 4.4. Phwong phdp dwa trén phén tich két néi[7]
43.MO HINH SINH TAXONOMY CHO ONTOLOGY MIEN TAI
NGUYEN VA MOI TRUONG

Mo hinh sinh taxonomy cho ontology mién tai nguyén va mdi trudng bao
gdm cong viéc chinh:
(1) Trich chon thuat ngir, khai niém tr kho dir liéu van ban phap luat tai

nguyén mdi truong
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Két qua cua cong vi¢e (1) 1a danh sach cac thuat ngit, khai niém duogc trich
xudt tir kho van ban phép luat tai nguyén va méi trudng

(1) Trich chon quan hé gitta cac thuat ngr tir kho dir li¢u van ban phap
luat tai nguyén va mdi truong, duoc chia 1am ba pha bao gom:

- Tién xu 1y dir lidu;

- Sinh véc to dac trung;

- Nhan dang quan h¢.

Mo hinh trich chon quan hé gém 3 pha: (i) Tién xt Iy dir liéu; (ii) sinh véc

to dac trung va (iii) nhan dang quan hé, dugc mo ta trong hinh 4.5:

Kho van ban I
Phap dién I

Cac b0 quan h¢

<E-R-E>

S Nhén dang quan h¢
Tién xur ly dir li¢u @h véc to dac trlr@
Sinh véc to
Tach cau dac trung
A
Tim céc cau Sinh cay biéu

chita R dién quan hé R %‘J

;J X

Véc to dac trung
biéu dién R

y Phéan tich cu
phap
o —{ 555

Hinh 4.5. Mo hinh trich chon quan hé dua trén cdy phan tich cu phap

Két qua thuc nghiém voi bo dir liéu dau vao 1a phap dién cho chu dé dat
dai nhu sau (hinh 4.6):
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—!:B:"it

}_—< Dat néng nghiép }_

—! Dit tréng ciy hang nam

—{ Dittrong cay liu nam

—i Dit rimg san xudt
—< Dit rimg phéng ho
—{ Dit rimg dac dung
—{ Dit nusi trong thiy san

:—< Dit néng nohiép khac

—< Dt lam mudi

~—|Pét phinéng nghigp —

—{?Bfitd

—Bandd

—<:‘£J;"itxﬁydlmgtru s(Co quan |

—| Dit quéc phong, an ninh |

——{Bandé diachinh ]

—< Pt xdy dung CT srnghiép
4| Dit san xudt_kinh doanh | |
—{ ;FJ;“it cong céng |
—{ Dit co s t6n gido tin nguﬁ“ngé |
4| Dt nghia trang |
—{ Dit s8ng, ngd1 kénh, rach |

—{ Ddtphinéng nghiépkhsc | |

[— &t nengthen ]

——[pitoido thi 1

Pit xdy dung tru s& cia tb chirc SN |

Ditxdy dung co s vin héa xi hét | |

| Ditxay dung cosdy té |

|B:"itxziyd1_mgccs@giéo duc |

Hinh 4.6. Vi du taxonomy dwoc sinh véi div liéu dau vao la phdp dién cho chii dé

dat dai

28



CHUONG 5. MOT MO HINH TiM KIEM NGU NGHIA DUA TREN
ONTOLOGY MIEN

5.1. GIOI THIEU CHUNG VE TiM KIEM NGU NGHIA

Mo hinh kién triic mot may tim kiém ngir nghia dugc mé ta nhu hinh 4.2

Cic dich vu tim kiém 2.Phan 16p
e 6 ™ | cauhii
1. Nhip Kbt aua
truy vin ctqua
y tra ve !' -
3.Bién doi
|' dang cau héi
Semantic
‘Web/Ontology

|

4. Trich chon
thong tin

5.Tim kiém

Hinh 5.1. Kién triic mét may tim kiém ngir nghia

C6 thé thay rang su khac biét trong ciu triic ciia may tim kiém ngit nghia
so vGi may tim kiém thong thuong ndm & phan kién triic bén trong, cu thé & hai
thanh phan: phan tich cau hoi va tap dit liéu tim kiém.
5.2. MO HINH TiM KIEM NGU NGHIiA DUA TREN ONTOLOGY MIEN

Trén co s& md hinh kién triic chung cho hé thong tim kiém ngit nghia va
cac ndi dung khao sét, phan tich cta hé thong CSDLQg vé TNMT, nhom tac gia
dé xuat mo hinh tim kiém ngit nghia dua trén ontology cho CSDLQg vé TNMT
nhu sau:
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Phan mém tim kiém ngi? nghia (VnNRE $S)

Q
o I " : Tién xie b truy Xac dinh danh
- T ¥. -
Ngwei s e dung Chuyén

Tp—— T . sang dang
.z A B Sap xep ket Lay ket qua tim A

Xemchi tiét két két qua
SPARQL

Céng théng tin Dich vu tim kiém Ontology
nredb.ciren.vn TN&MT
iC

®

Phan mém tim kiém
(NRE Search)

TN&MT st
CSDL chi
PM tao lap ontology muc, logs

Hé théng CSDLQg vé TN&MT

Hinh 5.2. M6 hinh kién triic dé xudt cho hé thong tim kiém ngit nghia ciia
CSDLQg vé TNMT

5.3.XAY DUNG PHAN MEM TiM KIEM NGU NGHiA DUA TREN
ONTOLOGY CHO CSDLQG VE TNMT

Ontology

Ontology duoc sir dung cho thir nghiém hé théng tim kiém ngir nghia dya
trén ontology cho CSDLQg vé TNMT di dugc xay dung theo phuong phap dé
xudt trong chuong 2 cho mién tai nguyén va méi trudng bao gdm cac khai niém
chung cta mién tai nguyén va méi trudng va tich hop 02 ontology di duoc xiy
dung cho hai linh vuc do dac ban dd va khi tuong thuy van. Téng s6 cac khai
niém cua ontology tich hgp nay khoang 111.150 khai niém.

Co sé dir liéu

Dit liéu dugc st dung cho hé thdng tim kiém ngit nghia dya trén ontology
cho CSDLQg vé TNMT bao gdm cac dit liéu dang vin ban, dit liéu dang bang,
dir liéu khong gian duoc luu trit trong cac hé thong co sé dit lidu thude hé thong
Co s¢ dit liéu qudc gia vé tai nguyén va moi truong. Hé thong co so dir liéu qubc
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gia vé tai nguyén moi truong di dugc xay dung trong dy an Chinh phi vé xdy
dung CSDLQg vé TNMT do B6 Tai nguyén va Méi trudng chu tri thuc hién.

Két qua thir nghiém

Sau qua trinh trién khai, cai dat va chay thir nghiém, dong thoi thuc hién
viéc so sanh v&i Phan mém hién tai dang trién khai cho CSDLQg vé TNMT
(NRESearch), ching t6i dua ra mot s6 danh gia sau:

- Phan mém tim kiém nglr nghia (VnNRESS) da duogc thiét ké, lap trinh va
trién khai bao dam céc yéu cau chirc ning, phi chtc nang di duoc xac dinh trong
Thuyét minh cta dé tai.

- So sanh v6i Phan mém tim kiém hién dang dugc trién khai cho hé théng
CSDLQg vé TNMT (nredb.ciren.vn), phan mém tim kiém ngir nghia cta Dé tai
da cho két qua tdt hon, tap trung & mot s6 van dé sau:

+ Goi ¥ tir khoa tim kiém: da thyc hién viéc goi ¥ theo tir dién tir tiéng
Vi¢t, trong khi do dbi véi phén mém NRESearch viéc goi y tur khoa tim kiém
chua dang. Ngoai ra, phan mém VnNRESS c6 chirc ning goi ¥ tir khoa trong
truong hop ngudi ding gb tiéng Viét khong dau.

+ Xtr Iy tiéng Viét khong ddu: phan mém VnNRESS di thuc hién viéc bo
dau tiéng Viét cho hau hét cac tir tiéng Viét khong ddu ma ngudi ding nhap vao,
trong khi d6 phan mém NRESearch chua c6 chic ning nay.

+ Van dé tach tir va xac dinh tir khéa: Ddi vi phan mém NRESearch don
gian 1a viéc tach chudi tim kiém cta nguoi dung nhap vao theo khoang tring
(theo tir don). Trong khi d6, phan mém VnNRESS thuc hién viéc tach theo cac
tir 6 nghia trong tir dién, c6 thé tach theo cac tir khoa 10ng nhau (vi du: “thanh
phd ho chi minh” ¢6 thé hiéu 13 3 tir khoa “thanh phd hd chi minh”, “thanh phd”
va “hd chi minh”). V&i viée tach thanh cac chudi tir khéa cé nghia nhu trén, két
qua tim kiém s& phu hop hon vé6i yéu cau can tim kiém cta nguoi dung.

+ Van dé loai bo tir dimg: Véi bo tir dién tir dimg ké thira tir cac cong
trinh nghién ctru trude do, viéc loai bo céc tir dung (céc tur it cd nghia) s& giup
cho két qua tim kiém phu hop hon va loc dugc bét di cac két qua khong ¢ cd
nghia.

+ Van dé sap xép két qua tim kiém: Qua qua trinh thir nghiém véi mot loat

31



cac tir khéa tim kiém, phin mém VnNRESS sap xép thir ty uu tién hién thi cac
két qua tim kiém phu hop hon v6i phan mém NRESearch.

+ Vén @ xtr 1y cac toan ttr tim kiém: Phin mém VnNRESS di hd tro hau
hét cac toan tir tim kiém co ban va cho do chinh x4c hon ddi véi phan mém
NRESearch.

+ Van d& vé& do chinh x4c két qua tim kiém: Qua cac thir nghiém ¢ trén,
phan mém VnNRESS da dua ra danh sach cac két qua phu hop hon véi yéu cau
tim kiém trong ndi dung tim kiém cua nguoi dung. Qua do6 da loc, loai di nhiéu
cac két qua tim kiém khong phu hop di dwoc hién thi trong phin mém
NRESearch.

- Ngoai ra, phin mém VnNRESS di duoc bd sung mot sb chirc niang sau:

+ Hb tro goi y ndi dung tim kiém khac, pht hop hon so v6i noi dung tim
kiém nguoi dung da nhap.

+ C6 chuc nang nhan dang thuc thé dang tén trong ndi dung tim kiém cua
ngudi ding qua viée stir dung thong tin vé dia danh va thong tin vé don vi hanh
chinh: tinh, huyén, xa.

+ HJ trg viéc chuin xac hoa xac dinh tir khoa thong qua mdi lién quan gilr
cac tir (vi du: cac tén dia danh thuong di lién v6i nhau; thong tin tinh/huyén/xa
thuong di lién véi nhau, ...).

+ HO tro viée xac dinh cac thong tin vé dia danh, dua ra cau tra 16i chinh
xac veé tén, vi tri dia 1y, vi tri trén ban dd ctia cc dia danh xuét hién trong cau tim
kiém ctia ngudi ding.

+ Hb tro viéc tim kiém theo céac tir ddng nghia, cac tir lién quan (cac khai
niém mc trén, muc dudi trong ontology).

- V& chét luong ctia phin mém VnNRESS: Phan mém d3 duoc Trung tim
Kiém dinh san pham CNTT cta Cuc Cong nghé thong tin va dir liéu tai nguyén
moi truong kiém thir, kiém tra k§ bao dam cac chic ning hoat dong chinh xac,
on dinh va dat yéu cau chat lugng.

V& thoi gian tim kiém: So sanh v6i phan mém NRESearch, tuy mét nhiéu
thot gian trong vi¢c phan tich cau hoi cua nguoi dung, xac dinh danh muc tu
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khoa phi hop (trén co s& tir dién hon 110.000 tir va cac thong tin vé dia danh,
hanh chinh) nhung thoi gian thuc hién tim kiém 1a chip nhan duoc va bao dam
yéu cau.
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KETLUAN

I. Nhirng két qua chinh ciia luin 4n

Luan 4n tham gia vao dong nghién ctru vé hoc ontology trén thé gidi va
dat dugc ba dong gop chinh 1a dé xuit dugce 1 quy trinh xay dung ontology cho
mién tai nguyén va méi truong va hai mé hinh hoc ontology phuc vu cho ning
cap, lam giau ontology.

Thir nhat, quy trinh xay dung ontology di dé xuat bao gém bay budc va
mot giai phap chia 1am ba giai doan cho viéc xdy dung mdt ontology cho mién
tai nguyén va moi trudng (trong d6 c6 chira mién khi hau Viét Nam). Quy trinh
va giai phap nay vira téng hop cac két qua nghién ctru ctia ludn an vira cung cap
mot phuong an thuc thi cac két qua nghién ctu vao thyc tién [NNVu2]
[NNVu6].

Thir hai, M6 hinh hoc ontology str dung phuong phap két hop giita hoc
may Maximum Entropy va Beam Search nhan dang thyc thé mién [NNVul] da
cho két qua t6t khong nhitng v6i bai toan nhan dang thuc thé thong thuong ma
con dbi véi nhan dang thuc thé léng nhau.

Thir 3, M6 hinh hoc sau suét doi murc ky tu két hop cac phuong phap hoc
sdu va truong diéu kién ngiu nhién cung voi dic trung tién td (ddc trung hoc
sudt doi) dé nhan dang thuc thé qua d6 4p dung trich xuét cac khai niém, quan
hé, thé hién tir cac vin ban mién phuc vu ning cip, md rong ontology can xay
dung cho mién [NNVu4][NNVu5].

Ngoai ra, vé phuong dién tng dung, luan 4n d3 dé xuat hai mé hinh kién
trac hé thong tim kiém ngir nghia dua trén ontology va hé théng hoi dap dua trén
ontology va tién hanh xdy dung cac hé thong thir nghiém. Hé thong tim kiém
ngir nghia dua trén ontology cho CSDLQg vé tai nguyén méi trudng va Hé
thng hoi dap phap luat dua trén ontology nganh tai nguyén va moéi trudng hién
nay di duoc trién khai van hanh, mang lai nhidu hiéu qua vé quan 1y va nghiép
vu cho B0 Tai nguyén va Méi1 truong [NNVu3].

Pong thoi, nham minh ching cho tiém ning tmg dung thuc tién cua cac
mo hinh dé xuat, luan 4n thyc thi cic thuc nghiém dé kiém ching tinh hiru dung
clia céc thuat toan va mé hinh duoc luan an dé xut. Két qua thyc nghiém cho

34



thay cac két qua nghién ctru tir luan 4n c6 tiém ning tng dung thyc tién cao.

II. Han ché cia luan an

Trong qua trinh trién khai cac mo6 hinh, mot sé nghién ctru trong luan an
chua duoc tién hanh mot cach cong phu, thiu ddo dé rat ra két luan bd ich, cu thé
la:

Mot 13, mién ing dung méi ap dung dé xay dung ontology mién cho mién
tai nguyén va moi trudng. Mién tai nguyén va méi truong 1a mién co6 pham vi
rong bao gém 9 linh vuc, do d6 hé théng cic khai niém rat phuc tap va ton tai
nhiéu khai niém & dang tiéng Anh va hién con c6 nhiéu cach hiéu khac nhau, do
dé c6 mot s6 khai niém, thuat ngtr dugc hiéu trén co sé tham khao céc tir dién
thuat ngit chuyén nganh va mot s6 chuyén gia mién nén cé thé c6 mot vai khai
niém chua phan anh duoc chinh xac 100% khi chuyén sang tiéng Viét.

Hai 13, mot trong nhimg san pham cia ludn 4n 1a ontology mién tai
nguyén va méi truong, can phai cé thém thoi gian dé cac chuyén gia trong céc
linh vuc cia nganh tai nguyén va mdi trudng, chinh sira, cip nhat dé ning cao
chat lugng va do tin cdy cta ontology mién nay.

Ba 13, va la diéu quan trong nhat, luan 4n chua tién hanh phan tich du sau
cac k¥ thuat nang cap, 1am giau ontology va cac ky thuat d& xuét trong luan an
moi tap trung chii yéu vao mot sd k¥ thuat dua trén xir Iy ngdn ngit tu nhién va
thong ké, cac ki thuat nang cap ontology dua trén logic chua dugc thuc hién.

III. Pinh hwéng nghién ciru tiép theo

Trong thoi gian tiép theo, nghién ctru sinh s& tiép tuc nghién ciru cac
hudng giai quyét cho cac han ché con ton tai cua luan an va tiép tuc trién khai
cac dé xuat dé hoan thién hon cac k¥ thuat nang cap, 1am giau ontology.

Mot la, nghién clru, tim kiém, chon lya thém céc ontology mién tai
nguyén va moi truong cho 9 linh vuc: dat dai; tdi nguyén nudc; tai nguyén
khoang san, dia chat; moi truong; khi twgng thuy vin; bién dbi khi hau; do dac
va ban dd; quan 1y tong hop tai nguyén va bao vé mdi truong bién va hai dao va
vién tham c6 chét luong cao trén thé gidi dé tich hop, nang cip véi ontology
hién co.
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Hai la,nghién ciru cac k¥ thuat nang cp ontology dua trén logic dé c6 cac
cai tién, thir nghiém va ap dung cho bai toan xay dung va hoan thién ontology
cho mién tai nguyén va méi truong.

Ba la, tiép tuc cac hudng nghién ctru str dung ontology mién tai nguyén va
moi truong nham nang cao hiéu qua cta cic bai toan nhu: tim kiém thong tin,
hoi dap ty dong, khai pha van ban, ...phuc vu cong tac nghiép vu va cong tac
quan ly tai B§ Tai nguyén va Méi truong.
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