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TOM TAT: Tiéng Anh 1a mét ngdn ngit qudc té diroc sik dung dé trinh bay cac cong trinh nghién cizu khoa hoc tai cac hgi ngh; trén
thé gigi. Tuy nhién, viéc si dung tiéng Anh mét céch thanh thao 1& mét kho khdn doi voi ngieoi ciia nhitng nuwréc khong si dung tiéng
Anh, bao gom Viét Nam va cdc nwéc khac trén thé gici. Bé viét mgt bai bao khoa hoc bdng tiéng Anh, chiing ta phdi danh nhiéu thoi
gian d@é tim hiéu va tra cizu cach dung cac cum tir chua biét. Trong bai bao nay, ching tdi trinh bay két qud thir nghiém phuong
phap rat trich cac cum tir tir kho bai bao khoa hoc c6 sdn va xay dung mét iing dung hé trortra ciru cum tir ndy dé giip nguoi ding
tham khdo va hoc cac cau tric, cum tir chuyén dung trong viét bai bao khoa hoc bang tiéng Anh. Ung dung diroc mong doi sé gilp
nguwoi dung dién ta chinh xac ngi dung trong bai bao khoa hoc tiéng Anh.

Tir khéa: hé tro viét tai ligu hoc thugt, tim kiém cum tir, tim kiém vi du.

I. GIOI THIEU

Ngay nay, nghién ctru khoa hoc ngay cang dugc dau tu va phat trién & cac qudc gia va cac trudng dai hoc.
Trong hoat dong nghién ctru khoa hoc ndi chung thi bai bao khoa hoc dong mét vai trdo cuc ky quan trong. Bai bao
khoa hoc khong chi 1a mot san pham tri thirc ma con 13 minh ching cho kha ning cua nhitng ngudi lam khoa hoc dic
biét 1a cac bai bao khoa hoc qudc té. Tir d6, chiing ta nhan thiy rang tim quan trong clia mot bai bao khoa hoc quéc té
va tiéng Anh ludn 1a ngon ngir chinh dugc sir dung dé trinh bay noi dung. Tuy nhién, dbi voi nhitng nguoi khong sir
dung tiéng Anh 1 ngdn ngi chinh thi khi viét bai bio khoa hoc bang tiéng Anh s& gip rat nhidu kho khin. Ho phai tra
clru céc thuat ngit cum tir trong cac tir dién hay cac sach hudng dan viét bai bao dé chic chan rang tir ngit, cum tir dién
ta chinh xac noi dung cuia ho. Piéu d6 cho thiy rang, ho sé& ton rat nhiéu thoi gian dé hoan thanh chinh xac n6i dung bai
b4o ctia minh. Thém vao d6, viéc tim kiém céc thong tin khong phai tiéng ban ngir 1a mot kho khan va cac cong cu dich
thuét ciing chua hiéu qua va dat két qua nhu mong mudn.

Nhan thiy nhitng khé khin d6 nén nam 2016, cac nha nghién ciru ¢ Y di ra mét cong cu tim kiém ngén ngir
Lugdwig [1] dé gitp moi ngudi viét cac cau tiéng Anh chuén x4c qua viéc tim ra cc mau cdu twong ty trong cac bai
bao ding tai trén cac trang tin ndi tiéng nhu New York Time, BBC,... Tuy nhién, cong cu nay chi hd trg viét tiéng Anh
thong thuong, con han ché cho cac linh vuc nghién ctru khoa hoc va hoc thuét. Bén canh dé, tac gia Yu-Chih Sun [2]
tai truong dai hoc National Chiao Tung University, Taiwan da xay dung mot ing dung website hd trg viét bai bao khoa
hoc va tra ciru cac cum tir hitu ich. Tuy nhién, phuong phap cua tac gia sir dung cac cum tir rat trich bang tay, cu thé 1a
c4c sinh vién phan cong dé doc va Iya chon cac cum tir hitu ich trong bai béo, sau d6 cac gido vién c6 kinh nghiém s&
kiém tra xem cum tir d6 c6 phai la cum tr hiru ich trong viét bao hay khong. FLOW (Chen et al, 2012) [3] lIa mot hé
thong hd trg viét twong tac truc tiép v6i nguoi ding nhim dé xuét ra cac cum tir dwoc sir dung trong viét bai bao khoa
hoc danh cho ngudi Trung Qudc. Piéu dic biét ctia hé thong 1a gitip nguoi dung hoan thanh dugce bai bao ma khong bi
gian doan boi cac tr vung ma ho khong biét trong tiéng Anh. Ddi véi tiéng Viét hién nay, co trang web
“www.hellochao.com” ¢6 chirc ning hd trg ngudi hoc tiéng Anh, khi ngudi dung truy van tir khoa tiéng Viét thi ing
dung s& tim kiém trong co s& dir liéu duoc xdy dung sin dé dua ra cac cau ndi tiéng Anh hoan chinh thuong duge dung
de giao tiép hang ngay. H¢ thdng co s& dit lidu cua website c6 khoang 300.000 cap cau song ngir Viét- Anh, cé&c cau
tiéng Anh dugc chuyén ngit thanh cac cau tiéng Viét phi hop véi ngit canh va van hoa.

Tén dung ngudn ngir liéu 1a cac bai bao da duoc cong bd trén cac hoi nghi qudc té uy tin, chung t6i tién hanh
thir nghiém phuong phap rut trich tw dong cac cum tir hitu ich va xay dung tng dung hd trg tra ciru cum tir va cau vi du
dé nguoi ding c6 thé tham khao va hoc dugc cac cum tir thuong duge sir dung trong bai bao khoa hoc bang tiéng Anh.
Chung t6i trinh bay md hinh xay dung mg dung tra ctru céu vi du dya trén truy van véi tra clru cum tir duge str dung
trong viét bai bao khoa hoc & muc 2.1 va phuong phap rat trich tw dong cac cum tir hitu ich ¢ myc 2.2. Con dbi vai tap
ngit liéu dugc chiing t6i trinh bay chi tiét & muc 2.3.

Il. CAI PAT CHUONG TRINH

2.1. Ung dung tra ciru cum tir

Chung t6i phat trién ung dung hd tro tra clru cum tir & hd trg nguoi ding trong viéc viét cac bai bao khoa hoc
bang tiéng Anh. Ung dung gom hai chtc nang chinh: 1) Tim kiém cau vi du - Tra vé cac cau vi du dua trén truy véan
cac cum tur nhép vao tir nguoi dung; 2) Tra ctru thong tin cum tir - Tra ctru céc cum ttr, mau cau duoc sir dung trong cac
bai bao khoa hoc.
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2.1.1. M6 hinh tim kiém vi du

Muc tiéu chinh ctia ing dung nay 1a gitip ngudi ding hinh dung va kiém tra cach sir dung cta cac cum tir trong
cac bai bao khoa hoc thong qua cac cau vi du nhu tim hiéu gi6i tir di kém, vi tri cum tir trong cau, hodc ngudi ding c6
thé biét cum tir d6 c6 dugc st dung trong viét bai bao khoa hoc hay khong (vi du nhu ngudi dung khong biét sir dung
gi6i tir di kém voi cum danh tir training data 1a “in” hay “on”.). Chling tdi ciing tién hanh khao st mudi ban sinh vién
chua c6 kinh nghiém viét bai bao khoa hoc thi danh gia chtrc ning nay mang lai hiéu qua khi tra ciru cum tir. Vi du nhu
céc sinh vién mudn dich cau “Chiing t6i thie hién Cac tién trinh mét cach dong thoi” trong tiéng Viét sang tiéng Anh,
ho sir dung tir dién tryc tuyén dé tim kiém cac tir c¢6 nghia “dong thoi” nhu “at once, at the same time,
simultaneously, ...”. Tuy nhién, theo ngit canh trong cac bai bao khoa hoc thi tir “at once” c6 nghia tuong duong
“cung mot luc” thdong qua cac cau vi du khi sir dung phuong phap nhu “Furthermore, a hashtag can encode multiple
topics at once.” hay “They process several examples at once and use a short-list vocabulary v with only the most
frequent words.” Khi tim kiém cac cdu cta vi ciia cum tir “as the same time”, két qua tra vé cac cu vi du nhu “To
the best of our knowledge, this is the first model which trains two tasks at the same time.” hoac “At the same time,
with the help of the yago knowledge, we borrow the distant supervision technique to mine the implicit facts from the
text.”. Tt nhitng céu vi dy, sinh vién s& chon cum tir “at the same time” thay vi cum tir “at once”. Do d6, dua vao
cac cau vi du dugc dua ra bdi tng dung, ngudi dung s€ tham khao dugc ngir canh st dung ctia cum tir trong céc bai
bao khoa hoc mot cach chinh xéc, trach cac truong hop st dung sai tir dé 1am sai ngit nghia ciia cdu van. Dya vao
céc vi dy trén, nguoi sir dung ciing c6 thé tham khao duoc vi tri cua tir khi dugce ding trong cau tiéng Anh nhu thé
nao (vi du nhu cum tir “at once” thudng duge sir dung & cudi cau trong khi cum tir “at the same time” c6 thé sir dung
& cac vi tri khac nhau trong cau).

Ngoai ra, dé thuan tién cho ngudi st dung, chung t6i ciing phan 16p cac cAu vi du vao bay 16p (“abstract”,
“introduction”, “related work”, “methods”, “results and discussions”, “conclusions”, “acknowledgements™) theo cau
tric chuan ctia mot bai bao khoa hoc quéc té dua vao tiéu dé cua cau vi du khi dugce rat trich tir bao khoa hoc. Diéu nay
gitp ngudi ding hinh dung cu vi du ndm trong phan nao cua bai béo.

Mb hinh thuc hién chirc nang tim kiém cau vi du duoc trinh bay & Hinh 1 va mé ta chi tiét ting thanh phan cua
mé hinh dugc chiing t6i trinh bay ngay sau do.

B¢ index cua tap
ngt liéu

Bo ngit lidu bai
béao khoa hoc

Y
Tim kiém va xép Hién thi két qua
hang két qua tra »| tim kiém ra man
veé hinh
A

i Mo rong ngit
Truy van cia - .
. —>| nghia cia truy

ngudi ding "
van

Hinh 1. So d chtrc ning tim kiém cu vi du

Truy vAn ctia ngudi diung: Truy van c6 thé 1a tleng Anh hodc tiéng Viét. Béi v6i tiéng Viét, hé thong s& kiém
tra trong tap tir dién di dwoc chung t6i thu thap tir cac ngudn khac nhau [1], [2]. Sau d6 cac cum tir ndy duoc dich boi
cac tac gia c6 kinh nghiém trong linh vuc hoc thuat (vi dy - query = “bai bao trinh bay” thi ing dung sé trd ra cac két
qua nhu “the paper presents”, “the paper shows”, ...). biéu ndy s& giip nguoi dung chua c6 kinh nghiém viét bai béo
khoa hoc c6 thé tra ciru bang tiéng Viét. Tuy nhlen tap tur dién nay rat han ché, vi thé chuang t6i tép trung vao viée truy
van bang tleng Anh. Bén canh d6, d¢ da dang truy van, ing dung ciing chap nhan truy vén thiéu nhu “we develop a *
method to ...” — diéu nay gitip cho ngudi ding da dang lya chon céc tinh tir pht hop véi ndi dung ciia cau.

B index: Tap ngit lidu s& duoc ching tdi danh chi myc. Cac d& muc trong bai bio dugc phén loai thanh bay
16p theo bd cuc cua mot bai bao khoa hoc. Nham biét vi tri tuong dbi cua cau vi du trong bai bao khoa hoc, chiing t6i
thuc hién mot phuong phép phan l6p don gidn dua trén cc tir khoa cua d& muc. D& muc X s& dugc phan vao 16p Y néu
X chtra céc tir ddu hiéu trong 16p Y. Chlng toi nhan thiy ring, mdi bai bao khoa hoc déu c6 dé& muc “Introduction”, thé
nén ching t6i sir dung ludt heuristic 1a sau khi d& muc “Introduction” ma dé& muc X khéng co cac tir d4u hiéu trong 16p
Y thi s€ dugc phan 16p vao 16p “Methods”. Bang 1 1iét ké ra cac cum tur diu hiéu cho mbi l6p. Chung t6i lua chon
khoang 150 bai bao trong tap ngir liu dé danh gia két qua. Két qua do chinh cua phan 16p nay 1a 95,6% (1097/1147).
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Bang 1. Cac cum tur déu hiéu cta mdi d& muc trong bd cuc bai bao khoa hoc tiéng Anh

Dé muc Cum tir d4u hiéu

Abstract Abstract

Introduction Introduction

Related Word Past work, Related work, Previous work, Recent work, Overview

Methods Data, Model, Framework, Approach, Corpora, Method, Background, System
Results and Discussions Result, Evaluation, Experiment, Analysis, Discussion

Conclusion Conclusion, Future Work

Acknowledgements Acknowledgements

Mé rong truy van ngir nghia: Mo rong query 1a mot bude rat cin thiét dwa trén tap ngit liéu nho. Thanh phan
ndy cua md hinh s€ lam da dang va phong phu cac céu vi dy. Hién tai, chung ti chi tap trung giai quyét mo rong truy
vén ngit nghia nhu sau: Néu truy van 1a mot tir don thi s€ mo rOng cac tir ddng nghia, con dbi voi truy van dai ching
t6i mo rong dua trén dong tir ctia cdu truy van. Gia sir nhu ciu truy van cua ngudi ding 1a “In this paper, we present

” thi viéc (g dung mo rong truy van dya trén ngit nghia cua dong tir s& 1a “present” dugc md rong véi cac dong tu
khac nhu “show, demo, introduce, represent, ...” s€ tra vé két qua thém cia cac truy van “In this paper, we show ...”
hodc van “In this paper, we introduce ...”. Tr 6 ngudi dung c6 nhiéu lya chon cho bai bao cta minh ciing nhu hoc
thém dugc cac tir ngir twong duong. Ching toi sir dung tur ddng nghia Wordnet® dé mé rong ngit nghia dwa trén dong tir
cua truy van.

Tirdéng nghia
Wordnet

«| Prra vao danh sach
Ll ~ - n
truy van mé rong

Co tan s6 xudt hién trong
tip ngit liéu

Hinh 2. M6 hinh mé rong truy vin ngit nghia

Tim kiém va xép hang: Cac ciu vi du ciia cum tir truy van trong tap ngir liéu da danh index s& duoc tim kiém
va xép hang dé nguoi ding c6 thé tham khao mot cach t6t nhat. Dé xép hang cac két qua cua truy van, ching toi sir
dung d6 do TF-IDF dé xép hang két hop véi trén d6 dai ctia cau vi du. Viéc xép hang s& dua ra cac cau vi du cang ngin
thi nguoi dung s€ co kha nang hiéu dugc ndi dung ngit cach va cach sir dung cum tir hiéu qua. Hinh 3 12 mot két qua tra
vé cho nguoi dung cia truy van “we present a * method”. Trong mot vai truong hop nguoi dung s€ khong hiéu rd duoc
ndi dung cua cau vi du, vi thé chung t6i dua ra thém mot doan van cua cau vi du bao gobm cau trudc, cau vi du va cau
sau dé ngudi ding tham khao va hiéu dwoc nghia ciia cum tir truy véan theo ngit canh. Néu ngudi ding mubn doc toan
bo bai bao thi nhan vao link cta tén bai bao khoa hoc & bén dudi mdi cau vi du thi bao bao s& duge truc tiép tim kiém
trén google.

2.1.2. Mé hinh tham khdo cdac cum tir

Muc tiéu ctia md hinh nay gitup ngudi dung tham khao duoc cac cum tir, mau ciu duge goi ¥ dé sir dung khi viét
bai bao khoa hoc. Hién tai, chling t6i chi thu thap bang tay va dua vao co s dit liéu ciia chiing t6i cac cum tir, mau cau
va noi dung ma cum tir dién ta dén trong bai bao khoa hoc (vi du nhu 1a cum tir “... is a classic problem in ...” dugc
ding dé dién ta cho ndi dung nhu “Establishing the importance of the topic for the discipline” trong bai bao khoa hoc).
Bén canh do, chiing t6i cling phan loai ndi dung nay vao cac dé& muc chinh cua bai bao khoa hoc (vi du nhu ndi dung
“Establishing the importance of the topic for the discipline” thugc dé muc trong bai bao 1a “Introducing work™) va tim
kiém cac cau vi du chira cum tir trong tap ngit lidu cua chung t6i dé nguoi dung hinh dung duoc cach sir dung va ngir
nghia cua cau. Ngoai ra, cac cum tur s€ dugc dich sang tiéng Viét dé nhirng ngudi chwa c6 kha ning tiéng Anh t6t ¢
the h1eu va hinh dung duoc nglr nghia cum tur. Tat ca cac cum tu chung toi thu thap déu duoc 14y tir cac cudn sach ndi
tiéng vé& hudng dan viét bai bao khoa hoc bang tiéng Anh [4], [5] dé dua vao co so dit liéu.

Ngoai ra, ching t6i con cho ngudi dung tham khdo cac cum tir hitru ich dugc rit trich tv dong dua trén tdp ngl
liéu c6 san. Bén canh viéc tra ctru dugc cac cum tur hitu ich, ngudi dung con xem thém duoc nhi€u vi du ciia cum tir 6

! https://wordnet.princeton.edu/
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trong tap ngir li€u cua chung t6i. Vi chitc nang nay, ching t6i hy vong ung dung s€ gitip nguoi dung c6 thém da dang
nhiéu lya chon d¢€ dién ta ndi dung, két qua nghién ctru trong bai bao khoa hoc.

Writing English Application

English v | we present a * method n

Abstract Intreduction Method Conclusion Acknowledgement

. B ™
ntroduction >
Itis also very difficult for a machine because it requires substantial world knowledge. and there are often many ways a scene
can be elaborated. We present a method for answering multiplechoice questions that implements a simple version of
this. A scene is represented as a “knowledge graph” of nodes (words) and relations, and the scene is elaborated with
(node relation.node) tuples drawn from three large-scale linguistic knowledge resources

Answering Elementary Science Questions by Constructing Coherent Scenes using Background Knowledge

- /

Ah N
ctract
Absiract ‘)

We present a novel method for aligning a sequence of instructions to a video of someone carrying out a task

What's Cookin'? Interpreting Cooking Videos using Text, Speech and Vision

Ahetract
Abstract &

We present a new general-purpose method, relly, for constructing a large hypernymy graph of relational phrases with high-
quality subsumptions using collective probabilistic programming technigues.

RELLY: Inferring Hy pernym Relationships Between Relational Phrases

h.

Hinh 3. Man hinh chup cia truy vin “we present a * method” trén (mg dung

2.2. R(t trich tw dgng cum tir hiru ich

Cac cum tir hiru ich bao gém cic mau cum tir, thuat ngir, thanh ngit, cum tir di chung vé6i nhau dugc sir dung trong
viét cac bai bao khoa hoc (vi du nhw “... is aligned with ...”, “.. is independent of ...” hay “Table 1 gives the
performance of ...”). Luu y rang & day, ching t6i khong rat trich cic cum tir thuat ngit chuyén mén trong linh vic dic
biét. Dua vao két qua phan tich cia tac gia Kozawa et al. 2010, thi m§t cum tir hiru ich phai c6 c6 cac dic diém nhu sau:

e  Cum tu dugc st dung thuong xuyén trong cac bai bao khoa hoc.
e D0 dai cac cum tir khong qua ngan.
e Cum tur c6 cac tir dang trude va cac tir dang sau khac nhau trong moi bai bao.

Dua theo nhitng phan tich ¢ trén, ching t6i thyc hién phuong phap rut trich cdc cum tir hitu ich theo nhu Hinh 4
duogc dé xuat bai Kozawa, nhung chiing t6i b6 sung mot budc dé xac dinh xem cum danh tir nao sé dugc thay thé bang
nhan <NP> d6i v&i m6 hinh cua tac gia Kozawa et al 2010 [6]. Chung t6i mo ta chi ti€t cac budc thuc hién ¢ sau day.

Pau tién chlng t6i phan tich cac cau trong tap ngit lidu thanh cic cum base-phrase. Sau d6 chiing t6i s& xac dinh
xem cum danh tir nao s& dugc thay thé thanh nhan <NP>. Bai vi cac cum danh tir khi dwoc phan tich c6 thé 1a cac cum
danh tir chuyén nganh, cic cum danh tir riéng. Vi thé, dé xac dinh xem cum danh tir nao s& dugc thay thé thanh nhén
<NP>, ching t6i tién hanh rut trich cac cum danh tir trong cac danh sach cum tu hitu ich [4], [5] ma ching t6i da thu
thap dé tao thanh b tir dién cac danh tir. Sau do, chung t61 s€ xét truong hop néu cum danh tir xuit hién trong bd tir
dién nay s& duoc gitr nguyén, trong truong hop nguoc lai cum danh tir s& dugc thay thé bang nhian <NP>. Ngoai ra
chung t6i s& thay thé cac trudng hop cum danh tir kép nhu 14 <NP> <NP> hodc <NP> of <NP> thanh mdt nhin <NP>
theo nhitng két luan cua Kozawa et al. 2010. Tiép theo, chling tdi tach c4c cau thanh cac chudi base-phrase — luu ¥ 1a
chudi base-phrase khong qua bdn cum danh tir <NP>, vi cac cum tir hiru ich thuong khong qua bén cum <NP>. Cudi
cung, ching t6i st dung phuong phap théng ké va luat rang budc ct phap dé loai bo nhitng cum tir khong hiru ich.
Phuong phép thdng ké va ludt rang budc ct phap s& duoc trinh bay & cic muc 2.2.1 va muc 2.2.2 cta bai bao. Két qua
danh gia cua phuong phap duoc chung t6i trinh bay & muc 2.2.3.

2.3. Phuong phap thong ké

Chung t6i stt dung ham tinh toan cua Ikeno et al dé xac dinh cac chudi cum tir co phai 1a cac cym tir hitu ich hay
khong. Y tuong chinh ctia budc nay la xac dinh nhiing cum tir ndo c6 céc tir nglt bén trai va cac tir ngit bén phai da dang
trong tap ngit li¢u, day la cac cum tir dugc str dung trong viet bai bao khoa hoc. Ham tinh toan dugc mo ta nhu sau:

Lscore = log(tf(E)) x length(E) x HI(E) (&)
Rscore = log(tf(E)) x length(E) x Hr(E) 2
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T: Thay thé bing
nhin <NP>

. Tach thanh cdc cum

ung vién

Céc bai bao

Tach cum base-phrase
khoa hoc ' P

F: Giit nguyén
cum danh tie

Thém nhin <CL- |4 I?huorug" pha'p luz:ir ¢ Phurong p_l}ap thong
rang bude ci phéap ké

Hinh 4. So dd rat trich tu dong cac cum tur hitu ich tir cac bai bao khoa hoc tiéng Anh

Trong do:
+ E la chudi cum tir dang duoc xét.
* Tf(E) 1a tn s xuét hién cua cum tir E trong tap ngit liéu bai bao khoa hoc.
+ Length(E) 1a d6 dai ctia chudi E.
« HI(E), Hr(E) 12 phan bé xéc sut ciia cum base-phrase dang trudc va dang sau cia cum tir E.

Phén b6 xéac suat HI(E) va Hr(E) dugc tinh toan theo cong thirc nhu sau:
HI(E) = — z PL(E)logPl;(E) &)
i
Hr(E) = — z Pry(E)logPr,(E) )

L
Vi Pl; 1a xac suat cia cum tur dang trude cuia E va Pr; 1a xac suat cia cum tir dang sau cia E. Pl;/Pr; dugce tinh toan
bang cong thurc xac suat nhu sau:

P(XE X.E
P(EX)  tf(EX) (6)

Pri(E) = P(EX{|E) = P(E) ~ tf(E)

Cum tir tng vién E duoc rat trich ra néu ham Lscore(E) va ham Reore(E) thda mot trong cac bat ddng thic sau
day voi XE/EX, trong d6 X véi cac tir dang trudce va cac tr dang sau cuia cum tir E.

Lscore(E) > Lscore(XE)
Rscore(E) > Rscore(EX)

2.4. Luat rang budc ca phap

Khi phan tich két qua két qua st dung phuong phap théng ké ¢ muc 2.2.1, ching t6i nhan thiy van con nhiéu
cum tir dugce rat trich tw dong khong c¢6 hiru ich ngudi dung tham khao (vi du nhw la cum tir “<NP> to improve
<NP>", c6 tan s6 xuat hi¢n 1a 301, nhung cum tir lai khong c6 ¥ nghia tham khao ddi v6i nguoi ding). Vi thé dé loai
bo cac cum tir nhu trén, chung t6i lya chon ra khoang 1000 cum tr dugc rut trich thanh cong tir bude théng ké dé xay
dung tap luat rang budc. Néu mdt cum tr théa mot trong cac ludt rang bude cu phap thi s€ dugc loai bo khoi két qua
cudi cung. Céc luat dugc ching t6i li¢t ké & bang 2 dudi day.



Pang Vin Thin, Nguyén Vin Kiét, Nguyén Luu Thiy Ngan 961

Bang 2. Luit rang budc ¢t phap?

Neéu cum tir ¢6 chira cac dong tir thi di theo sau khong c6 cac gidi tir (in, on, to,...) hodc cum tir c¢6 chira chu tur nhu
we” nhung khong cé dong tur hay cum tir c6 chtra “<NP> (or) ”

Bat dau hoac két thiic cia cum tir 1a tir “and” hodc tir “if”

Cac cum tir bat dau bang: <NP> such as <NP>; <NP> to; <NP> of; <NP> for; <NP> and; <NP> but; <NP> from;
<NP> if; <NP> are <NP>; <NP> is <NP>; <NP> than; <NP> because.

Néu chudi tir loai (POS) ctia cum tir thudc mot trong cac truong hop sau day: “NP TO WDT NP”; “NP TO VB NP”’;
“NP RB IN NP”; “NP JJ IN NP”, “NP IN WDT NP”; “NP VBZ IN NP”; “NP VBZ RB NP”.

Néu chuodi tir loai ctia cum tir bat dau bang: “NP WDT”; “NP WP”,

Neéu ket qua chunking cua cum tur 1a mét trong céc truong hop sau: “NP VP NP”’; “NP ADVP”; “NP PP (NP PP) *”.

Céc chudi chunking ctia cum tir két thiic nhu sau: “NP PP”; “NP (ofland|or|in) NP”.

I1l. KET QUA THU NGHIEM

Sau khi thyc hién phuwong phap rat trich tu dong cac cum tir hiru ich, chung t6i da rat ra téng cong dugc 9536
cum tir hitu ich tir tap ngir liéu bai bao khoa hoc c¢6 sin. Dé danh gia két qua thir nghiém ctia phuong phap rit trich tu
dong cac cum tir hitu ich trong bai bao khoa hoc, chung t6i tién hanh lua chon ngau nhién 10 bai bao khoa hoc va tién
hanh rat trich cac cum tir hitu ich. Két qua chang toi rat trich ra dugc 498 cum tir hitu ich va sau d6 chiing t6i tién hanh
tinh d6 chinh xac va d6 phu trén két qua ciia muoi bai bao duge chon. Néu cic cum tir duge xuat hién trong cac tir dién
ching t6i thu thap tir cac ngudn [4][5] thi cum tir d6 duoc xem la cym tir hitu ich, cac cum tir con lai s& duoc hai nha
nghién ctru ¢6 nhidu kinh nghiém viét cac bai bao khoa hoc qudc té bang tleng Anh dénh gia doc 18p xem cum tir c6
phai 12 cum tir hitu ich hay khong. S6 lwong cum tir dugce dénh gia ding 14 tong sé cum tir xuét hién trong tai liéu tham
khao [4], [5] va cum tir dugc danh gi4 1a dung boi ca hai nha nghién ctru - & ddy chung toi ldy phdn giao chung cac
cum tir ma hai nha nghién ctru déu gan nhén gia tri ding gidng nhau thi dugc xem 13 cum tir hitu ich. Bén canh do,
chung t6i kiém tra loai két qua loai bo ctia phuong phap thong ké va phuwong phap rang budc cu phap dé xac dinh cac

cum tir ding nhung bi loai bo. Dya vao do, chung t6i danh gia phuong phap dya trén d do cua 498 cum tir dugc rat
trich ty dong trén mudi bai bao khoa hoc bang tiéng Anh duoc rat ngau nhién bang do chinh xac va d¢ phu. Cong thirc
tinh d6 chinh xac va d6 phu cua phwong phéap rat trich ty dong cic cum tir hitu dugc tinh todn nhu sau:

Do chinh x4c = S cum tir rat trich chinh xéac / Téng s6 cum tir duoc rit trich
D6 phu = S6 cum tir rit trich chinh xac / Tong sb cum tir chinh xac

Sau khi tong hop két qua danh gia cua nha nghién ctru, chung t6i dat két qua do chinh xac trung binh gan 66%
(330/498). Théng ké két qua trén ctia phuong phap thong ké va ludt rang budc thi c6 72 cum tir bi loai bo budc thdng
ké do khong thoa mot trong hai diéu kién bat déng thirc va 19 cum tir hitu ich bi loai bo boi cac lut rang bude. Do do,
d6 phu cua phuong phép 1a 78,4% (330/(330+72+19)) va do do F1 1a 71,66%. Tir d6 cho thiy phuong phap cho két
qué kha t6t va co thé ap dung rut trich tu dong cum tir hitu ich cho cic ngdn ngir khac nhu cac bai bao khoa hoc bang
tiéng Viét.

Mot vai két qua thi nghiém cua phuong phap rit trich cum tir hiru ich ty dong duoc chung t6i da liét ké ¢ bang 4
va bang 3 1a két qua thong ké chi tiét cua tap ngir ligu va s6 cum hiru ich ma ching ti thuc nghiém dugc trén ngudn
ngit liéu hién tai cia ching t6i. Ngoai mot vai cum xuét hién trong tap tir dién nhu 1a “The amount of <NP>" hay “To
the best of our knowledge <NP>" con cd cac cum nhu “In this paper, we consider <NP>" hoac “We conduct
experiments on <NP>" ciing dugc rut trich. Diéu nay gitp cho thiy ring phuong phéap c6 thé rit trich dugc cac cum tir
ma tap tir dién khong co, tir d6 6 thé 1am da dang cac cum tir, cac khuon mau (template) cho ngudi ding tham khao va
str dung trong cac bai bao khoa hoc bang tiéng Anh.

Bang 3. Thong ké két qua ciia phuong phép rut trich ty dong cac cum tir hitu ich

So bai bao So cau S6 cum rut trich tw djng

1565 218847 9536

Sau khi quan sat cac cum tir bj loai bo & phuong phap luét rang budc ngit nghia thi chung t6i nhan thiy ring nhiéu
cum tir hitu ich nhu la “We observe that <CL>”, “This indicates that <CL>" hay “Table 1 summarizes <NP>" khong
dugc rat trich tir phuong phap thong ké la do ham tinh toan Rscore(E) < Lscore(EX). Do cum tir EX c6 tan s6 xuat hién
va ham phan bé xac suat Hr gin bang véi cum tir hitu ich E. Vi thé ddi v6i cac dang truong hop niy, ching t6i s& tim hiéu
va tinh toan lai do do trén phuong phap thong ké dé giai quyét cac truong hop trén. Bén canh d6, chung toi ciing nhan
thay rang nhiéu dong tir dwgc rit trich chua c6 gidi tir chinh xéc trong cau ciing nhu 1a cum danh tir. Hién tai phuong phap
trén chi xir 1y trén bé mit cua cau 1a thay thé cic cum danh tir bang nhan <NP> va chwa c6 phan tich sdu vio cu tric ngit

2 Trong d6: NP 1a cum danh tir khac véi nhan <NP>, VP 1a cum ddng tir, PP 1a cum gidi tir, ADVP 1a cum cac trang tur.
Cac ky tu nhan tir loai (POS) tham khéo & day: https://www.ling.upenn.edu/courses/Fall_2003/ling001/penn_treebank_pos.html
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nghia ciia cdu. Thém vao d6, chiing ta s& phan tich cum danh tir thanh cac tinh tir, trang tir va danh tir va thay thé cac tinh
tir trong cum danh tr thanh nhan <JJ> va dya vao danh tir dé xac dinh xem cum danh tir c6 dugc thay thé thanh nhin
<NP>. Vi thé, chiing t6i nghi sir dung phuong phap b sung nhu phén tich cau triic phu thudc dua trén ngir nghia cua cau,
xur Iy cum danh tir s€ dua ra d6 chinh xac va tin cdy hon cho céc cym tir ma hé théng rut trich.

Bing 4. Két qua rat trich thanh cong tir tip ngir lidu cta phwong phap rit trich tu dong

The amount of <NP>

In this paper, we consider <NP>

We evaluate our approach on <NP>
<NP> is to convert NP to <NP>

<NP> aims to maximize <NP>

<NP> is learned from <NP>

<NP> learn <NP> using <NP>

<NP> can be formulated as <NP>

In our experiments, we consider <NP>
We conduct experiments on <NP>
Figure <digital> demonstrates that <CL>
It is not surprising that <CL>

To the best of our knowledge <NP>
<NP> provides a list of <NP>

It can be seen that <CL>

Xay dung dir liéu

Association for Computational Linguistics (ACL) 1a mét t6 chirc khoa hoc qudc té va I1a noi nghién ctru hang
dau vé cac van dé lién quan Ngon ngir hoc tinh toan hay Xur Iy Ngon ngit Ty nhién. Do d6, cac bai béo tai cac hoi nghi
thudc t6 chirc ACL nhu 1a hoi nghi ACL, CoNLL, EACL, NAACL, EMNLP tir nam 2014 dén nam 2016 dugc st dung
dé 1am tap ngir liéu s& dam bao dugc chat luong va do tin cdy cho ngudi ding khi tham khao cau vi dy hay cac cum tir
duoc rat trich tw dong. Tuy nhién, cac bai bio duoc dinh dang theo mot bai bao khoa hoc voi nhiu thong tin khong
can thiét nhu 1a cong thirc, bang $6 liéu, chu thich va tai liéu tham khao. Vi thé, chung t6i phai loai bd cac thong tin
bang thi cong sau d6 s& str dung thu vién PDFxStream® dé doc néi dung ctia céc bai bao khoa hoc. Tiép theo, chung toi
s& t6 chirc ngit liéu thanh dinh dang .xml* nhu Hinh 5 dé d& dang luu trit va quan 1y. Dé dam bao cho tap ngit liéu duoc
chinh xéc, ching toi phai kiém tra thii cong tirmg bai bao dé tranh truong hop sai sét trong qué trinh xir Iy ngit lidu.

<paper>
<title>paper's title</title>
<body>
<sec>
<title sec>Section</title sec>
<:pjr-
<sub sec>
<title subsec>Sub-section</title subsec>
<p> .
<g>sentemce 1</s>
<s>sentence 2</s>
-c::..."p"‘:.
</sub sec>
. <::"pj:--
</sec>
</body>
</paper>

Hinh 5. Dinh dang .xml ctia mdt bai bao khoa hoc sau khi da xt ly

3 https://www.snowtide.com/
* 86 luong bai bao khoa hoc ¢6 cac d& muc con nhu 2.1.1,2.1.2 cling nhu 12 2.1.1.1, ... chiém s6 lugng khong dang k€ trén tong s0
c4c bai bao. Vi thé chung t6i quyét dinh khong biéu didn cho cac trudng hop d6 ma s& gop chung véi dé muc 16n hon.
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IV. KET LUAN

Trong bai bao nay, ching t6i di trinh bay két qua thir nghiém cuia phuong phép rat trich cum tir mot cach tu
dong dua trén tap ngir lidu c6 san. Phuong phap rut trich dva trén cac phuong phap thong ké va luat ca phap dé rat
trich tw dong ra cac cum tir, mau cau (template) dé lam da dang va phong pha cum tir cho nguoi str dung. Két qua rat
trich tw dong cac cum tur cua ching t6i dat do do F1 1a 71,66%. Bén canh dd, chung tdi cling da xay dung mét ung
dung hd tro ngudi ding tra ctru cum tir dugc str dung trong cac bai bao khoa hoc bang tiéng Anh trén nén tang web.
Ung dung c6 hai chirc ning 1a tim kiém cac cau vi du dva trén truy van va tra ctru cum tir dugce st dung trong cac bai
bao khoa hoc. Ung dung hy vong s& gitip nguoi dung chua c6 kinh nghiém viét bai bao khoa hoc bang tiéng Anh cai
thién dugc ndi dung va chat lwong ctia bai bao khoa hoc qudc té.

Trong tuong lai, chiing toi s& nghién ciru cong thirc tinh do do ctia cum tir trén phuong phép théng ké dé giai
quyét cac trudng hop cua cum tir hitu ich khac va tién hanh phén tich cac cau dé lwa chon ra cac cum tng vién dua trén
viéc phan tich ngi ngh1a cua cau. Sau do chung t6i sé& cai dat thw nghlem phuong phap rat trich ty dong cac cum tir
hitu ich danh cho cac bai bao khoa hoc tiéng Viét. Trong phan phat trién tiép theo cua img dung, ching t6i s& mo rong
tap ngit lidu cua tmg dung vé cac linh vy chuyén moén khac nhau dé da dang héa nguoi dung, dong thoi ap dung cac
phuong phép goi ¥ tu dong dua trén dau vao 1a cc truy van clia ngudi dung.

LOI CAM ON
Chung toi cam on cac thanh vién trong nhom nghién ciru Xir Iy Ngon ngir Ty nhién — Phong Thi nghiém Truyén
Tthong Da phuong tién (NLP-MMLab) thudc truong Dai hoc Cong nghé thong tin da gép ¥ va xay dung tap ngit licu
cho nghién ctru nay. Chung t6i cling cam on phong thi nghiém MMLab d& ho trg cac co s& thi nghiém dé ching toi
hoan thanh nghién ctru.
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THE PHRASE SEARCHING APPLICATION FOR ENGLISH SCIENTIFIC PAPERS
Thin Van Dang, Kiet Nguyen Van, Ngan Nguyen Luu Thuy

ABSTRACT: English is an international language used to present scientific research at conferences around the world. However,
using English in a proficient way is difficult for non-native speakers including Vietnamese and other countries' people. To write a
scientific paper in English, non-native novice writers need to spend time to learn unknown phrases or look up in dictionaries. In this
paper, we present a method for extracting useful expressions automatically from available scientific papers that were written by
native speakers, and using the extracted expressions in an application for phrase-searching. Our application is expected to help the
user accurately express the content of the scientific English papers.

Keyword: writing assistance, academic writing, phrase search, example search.
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