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ABSTRACT

Plagiarism is known as a serious concern in academic environment.
Beside strict policy applied to plagiarist, there could be some kind of tools
to help both educators and students prevent it. There are commercial
products produced to detect plagiarism. However, these products are too
expensive to educators in Vietnam and they have not given any proof
whether these products work well in Vietnamese. Moreover, there are
some detection methods available that could be a good choice to work in
Viethamese academic environment. However, these products have their
own detection methods and these methods could not be changed. In
addition, scalability is also an important feature for a plagiarism detection
system because the number of documents in database is very large and
increases rapidly. In this paper, we present a plagiarism detection system
to detect plagiarism that have three above features: working on one’s own
database, flexibility, and scalability.

TOM TAT

Pao van dugc biét dén nhw mét van nan trong moi truong hoc thudt. Bén
canh cdc ché tai nghiém ngdt cho nguoi dao van, can c6 nhig cong cu
hiéu qua d@é ngan chan, khéng dé xay ra tinh trang dao van trong truong
dai hoc va trong sinh vién. Pa c6 nhiéu iing dung duwoc xdy dung dé phat
hién dao van. Tuy nhién, cdc san pham nay thuwong la kha d‘at do va chua
dwge kiém chirng ¢6 thiee sw phit hop véi nguon tai liéu tiéng Viét hay
khong. Chung thwong dwa trén cdc thudt toan phat hién dao van cua riéng
minh va thuong thi khong thé bé sung hay tity bién nham phit hop véi moi
truong va ngon ngir tleng Viét. Ngoai ra, kha nang mo rong cung la mot
tinh nang quan trong doi voi mot hé théng phat hién dao van vi s6 lrong
tai liéu trong co sé dir liéu la rat Iém va tang 1én nhanh chéng. Trong bai
bdo nay, ching t6i trinh bay mot hé thong phdt hién sao chép dé phat hién
dao van voi cdc tinh nang quan trong: lam viéc trén mot co so dir li¢u
riéng, lon cua mot 16 chirc nhuw truong dai hoc; linh hoat, dé mo rong,; dap
ing hiéu nang tinh toan mong doi. Ching t6i dé xudt gidi phap sir dung hé
thong phan tan, sir dung cong nghé NoSQL, ldp chi muc nghich ddo véi
cong nghé Hyperdex. Viéc tinh todn xir Ii trong hé thong la tinh todn song
song dwoc trén nén ting cong nghé JPPF.
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1 GIOI THIEU

Pao van 1a mot trong nhimng van nan trong moi
truong hoc thuédt. Véi sy phat trién nhanh chong
ctia Internet va cac thiét bi Cong nghé thong tin
(CNTT), viéc dao van gan day da duoc thuc hién
rat dé dang. Nguoi vi pham ¢ nhiéu phuong tién
dé tim kiém va an cip ndi dung hay y tuong cia
nguoi khac boi vi nhitng nghién ctu va y tudng
gan nhu c6 sin rat nhiéu trén mang Internet. Hon
nira, ho ciing tdn dung k¥ thuat cia CNTT dé dau
viéc dao van cua ho. O Viét Nam, dao van 1a mot
trong nhitmng mdi quan tim dic biét trong hau hét
cac truong dai hoc. Mdi truong dai hoc c6 chinh
sach riéng vé dao van cia minh dé ngan chin sinh
vién dao luan van, tai li¢u hoc thuat. Tuy nhién,
dao van van con ton tai va c¢6 chidu hudng gia ting
trong hoc duong & Viét Nam.

C6 mot loat cac phuong phap tiép can, giai
phap va san phiam c6 sin dé phat hién dao van
trong cac ngdn ngir thong dung trén thé gidi dic
biét 1a tiéng Anh. Nhiing giai phap nhu cc tmg
dung riéng 1& hodc cac dich vu dudng nhu khong
thé duoc str dung trong gido duc Viét Nam vi mot
s6 1y do nhét dinh. Thir nhét, gia san phim quéa dat
dbi véi cac co so giao duc Viét Nam. Thu hai,
khong c6 minh ching 16 rang cho thiy cac san
phém hay dich vu d6 cé thé 1am viéc tbt trén tiéng
Viét va moi truong hoc thuat Viét Nam. Thir ba,
hau hét cac luan van tot nghiép va bai bao khoa hoc
tr cac truong dai hoc Viét Nam dang dugc luu trir
cuc bg trong co s¢ dir liu thu vién cac truong dai
hoc. Vi véy, ing dung phat hién dao van phai cung
cép tinh nang lam viéc dugc trén tap co s dir licu
“riéng tu” dé phat hién dao vian.

Pai hoc Can Tho (PHCT) c6 hé théng co SO
dir liéu Iuu trit luan an nghién ctru sinh va cac bai
bao khoa hoc. Ching dugc Iuvu trit cuc bo tai co s&
dir liéu cua Truong va c6 thé duoc truy cap boi cac
sinh vién va giang vién. Pao van 1a mdt trong
nhitng van dé dugc quan tam dac biét tai Pai hoc
Can Tho. Cin cr vao céac nghién ctru hién tai va
phuong thiic hoat dong cta nhitng hé thong phat
hién dao van hién hiru cling nhu nhu cau cép thiét
ciia Pai hoc Can Tho trong phat hién dao vén,
chung t6i dé xudt mot hé thong phat hién dao vin
cho Pai hoc Can Tho. Hé théng phat hién dao van
ctia chiing t6i c6 thé dwoc ap dung cho cac truong
dai hoc khac. N¢ ciing c6 thé dugc coi 1a hé théng
phat hién dao van dau tién cho cac truong dai hoc
tai Viét Nam.

32

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 35 (2014): 31-39

2 PAO VAN

Phan nay cung cip mét cach nhin tong quan vé
dao van bao gom: dinh nghia vé dao van va dao
van trong moi truong hoc thuét.

2.1 Dao vin trong moi treong hoc duwdng

Theo Meuschke va Gipp (Meuschke and Gipp,
2013), dao van la viéc st dung cac y tuong cua
nguoi khac, ma khong dua ra 161 xac nhan va tai
liéu tham khao phu hop. Ngudi pham tdi trinh bay
y tuong hay 161 néi cia ngudi khadc nhu la
ctia riéng cuiia ho. Meuschke va Gipp noi rang mot
s6 nha nghién ciru md ta dao van hoc vidn hoc
nhu trom cdp, an cip y tuong hay 10i ndi tir
nhitng nguoi khac (Ercegovac and Richardson,
2004; Park, 2003).

Tinh trang dao vin hoc trén thé giéi da duoc
thao luan trong (Gipp, 2014). N6 cho thay rang dao
vin xay ra trén toan thé gi6i va tré thanh mot van
dé chua duoc giai quyét. Mot nghién ciru duoc tién
hanh trén 80.000 sinh vién trong ba nam & My va
Canada 2002-2005 (McCabe, 2005) cho théy 38%
sinh vién dai hoc va 25% sinh vién sau dai hoc da
sao chép hoac dién giai cac cau vin ma khong dua
ra ngudn gdc. Cac nghién ctru khac bén ngoai My
va Canada ciing cho thdy ty 1& dao van rat cao
trong mdi truong hoc tap. Mot sé hé théng phat
hién dao van da dugc thyc hién va ho phat hién
20% hodc nhiéu tai liéu c6 ndi dung dang ngo
(Barrett and Malcolm, 2006; Culwin, 2006). Dya
trén nhitng s liéu nay, Gipp va Bela két luan rang
dao van trong moéi truong hoc thuét 1a mot van dé
nghiém trong.

O Viét Nam, dao van hoc da thuc sy duge quan
tam trong xa hoi. Co rat nhidu cudc thao luan, hoi
thao, hoi nghi tép trung vao dao van trong hoc
duong. Tuy nhién, c6 rat it nghién ctru vé dao vén
trong hoc thuat dugc xuit ban gan day. Hau nhu tat
ca cac truong hgp dao van dugce dua tin trén cac to
bao nhu Thanh Nién, Tudi Tré,... Nhing t& béo
nay mo ta dao vin xay ra kha pho bién trong ca hai
chuong trinh dai hoc va sau dai hoc. Ho dé nghi
cac truong dai hoc Viét Nam phai chong dao vin
nghiém ngat, nghiém tac hon. Hon nita, ing dung
CNTT dé phat hién dao van ciing dugc dé cap dén
nhu mét trong nhitng cach thirc hiéu qua dé giam
dao van. Cac truong dai hoc cé thé xdy dung mot
s6 hé théng phat hién dao van dé giup ca sinh vién
va giang vién kiém tra dao van.
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2.2 Cac hinh thirc dao van

Meuschke va Gipp (Meuschke and Gipp, 2013)
phén loai cac hinh thirc dao van hoc nhu sau:

Dao van hoan toan: dugc mé ta nhu 1a mot loai
sao chep gan nhu khong thay ddi so véi tai liéu
ngudn. N6 bao gdm cac hinh thic “sao chép va
dan” (Maurer, Kappe et al., 2006) va “tron va dan”
(Weber-Wulff, 2010). “sao chép va dan” la hinh
thirc sao phép hoan toan ndi dung ma khong céd
mét su thay ddi nao. “tron va dan” 1a hinh thuc
sao chép co mot vai thay dbi rat nho so véi tai
liéu ngudn.

Gia tao dao van: dugc md ta nhu la mot loai
dién giai, nguy trang k¥ thuat, hay dich t&r ngén
ngit nay sang ngon ngit khac.

Pao van ciu trac va y tudng: dé cap mot loai sur
dung cau truc cua nguoi khac, khai niém rong hon
ma khong dua ra trich dan ngudn phu hop.

Tu dao van: dé cap dén mot loai tai sir dung cau
hay doan van cua cua riéng minh ma khong ghi
ngudn phu hop.

Theo nhitng quan sat cta chung tdi, dao van
theo dang “sao chép va dan” xay ra kha phd bién.
Pay la loai dao van xdy ra trong ca hai chuong
trinh dai hoc va sau dai hoc. Nghi€m trong hon, c6
mot sb trudng hop trong d6 sinh vién sao chép mot
s6 chwong, hay tham chi toan bo ndi dung luan vin
cua nguoi khac. Cac loai khac ciia dao van hiém
khi dugc phat hién va ghi nhan. Diéu d6 khong ¢
nghia la khong xay ra tai Viét Nam. Ly do nhiing
loai dao van nay kho phat hién ra vi cac truong dai
hoc Viét Nam khong c6 bat ky hé thong phét hién
dao van nao.

2.3 Nhiing cach tiép cin phat hién dao vin

Meuschke va Gipp (Meuschke and Gipp 2013)
phén loai cac phuong phéap phat hién dao van thanh
hai nhom: so sanh tuong tu cuc by va so sanh
tuong tu toan cuc. So sanh tuong ty cuc by quan
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tam dén tinh tuong tu giita cac phan doan van ban,
trong khi d6 so sanh tuong tu toan cuc quan tam
dén su twong dong gitra van ban dai hodc toan b
tai liéu. Trong bai bao nay, chiing t6i sit dung mot
trong nhitng phuong phap danh gia twong ty cuc bd
dé phan tich dao vin. Phuong phap ching toi lya
chon la Kasprzak (Kasprzak and Brandejs, 2010),
xuét hién trén tp 10 phuong phap phat hién dao
van trong cac cudc thi qudc t& vé phat hién dao
van. Theo phuong phap nay, dé phat hién dao van
true hét phan chia mot tai lidu can kiém tra thanh
mot danh sach céc tir n-gram. Sau do, so sanh ting
tir n-gram trong tai liéu can kiém tra v6i cac tir n-
gram cua tit ca cac tai lidu trong tip dit liéu ludn
vin dang Iuu trit. Chi tiét cua phuong phép nay sé
dugc trinh bay trong phan tiép theo.

3 HE THONG PHAT HIEN PAO VAN
CHO TRUONG DPAI HQOC CAN THO

Trong phan ndy ching t6i trinh bay hé ’théng
phat hién dao van tong quat va sau d6 dé xuat mot
hé thong phat hién dao van cho Pai hoc Can Tho.

3.1 Hé théng phat hién dao vin tdng quat

Hinh 1 trinh bay qua trinh x{r Iy chung dé phat
hién dao van (Potthast, Hagen ef al., 2013, Stein,
zu Eissen et al., 2007). V&i mot tai ligu can kiém
tra nao do, qua trinh tim kiém dé phat hién dao vin
s& phai tim kiém trén mot tap dit lidu rat 16n. Qua
trinh nay bao gdm ba budc chinh. O budc thir nhit,
do sb lugng tai liéu trong bd suu tap 1a rat 16n vi
vay budc nay s€ chon mdt nhém nho céc tai liu
ung ctr vién tir tap tai liéu lon. Céac tai liéu ung ctr
vién 1a cac tai li¢u dugc xac dinh cé kha nang cao
1a ngudn cia dao van lién quan dén tai liéu can
kiém tra. Budc tht hai thuc hién viéc lién két vin
ban, so sanh cac tai li¢u tng cur vién va céc tai li€u
can kiém tra dao van, va trich xuét cac doan tuong
tu tir ca hai. Budc thtr ba, dua trén tri thirc cho
trude, hé thng trinh bay cac tai liéu can kiém tra
dao vin theo mot thé thirc nhat dinh nham giup cho
nguoi sir dung c6 thé xir 1y cac tac vu vé sau.
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Hinh 1: M& hinh xir Iy dir liéu tdng quat phat hién dao vin (Potthast, Hagen et al., 2013, Stein, zu
Eissen et al., 2007)

Ngoai ra, mot hé théng phat hién dao van
thudng can tao chi myc cua tat ca tai lidu trong tap
tai liéu ngudn. Didu nay giup cai thién hiéu suat
hoat dong cua hé thong phat hién dao van trén yeu
td thoi gian tinh toan. Hon nira, tht ca cac tai lieu
(tai liéu ngudn va cac tai liéu can kiém tra) phai
duoc tién xtr 1y va luu trit dudi mdt hinh thirc duoc
xac dinh.

3.2 Hé thong phat hién dao vin cho Pai hoc
Cin Tho

Dua trén hé théng phat hién sao chép, dao van
téng quat dwoc trinh bay trong phan trudce, ching
t6i dé xudt mot hé théng phat hién dao vian cho
Trudng Pai hoc Can Tho (PHCT) véi nhing diém
chinh yéu sau:

— Sur dung phuong phap phat hién dao van tir
Kasprzak (Kasprzak and Brandejs 2010) véi mot
s6 thay d6i dé no 1am viée tot hon trong méi truong
tiéng Viét. Nhiing thay d6i bao gém chiéu dai tir (2
ky tu thay vi 3 ky tu), chiéu dai cua n-gram (4-
gram thay vi 5-gram). Céc hi¢u chinh nay dua trén
Kkét qua thyc nghiém ma ching t6i thuc hién trén ca
2 tap dir liéu PAN va di li¢u luan van tiéng Viét tai
DHCT.

— St dung JPPF (Java Parallel Processing
Framework) dé tinh toan song song nham dat hiéu
nang veé thoi gian tinh toan mong doi. JPPF cung
cap cac giai phap dé phan chia cong viéc thanh
nhitng phan nhé hon c6 thé duoc thuc hién dong
thoi trén cac may khac nhau. JPPF cling 1am cho hé
thdng phat hién dao vin dugc dé xuit c6 kha ning
mé rong dé dang hon.
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— Sir dung giao dién web dé twong tic voi
ngudi st dung va cac dich vy web dé giao tiép gitia
may chu web va cac ung dung web. Diéu nay lam
cho hé thong phat hién dao van cua chung t6i linh
hoat hon, dé dang thay doi sau nay.

3.2.1 Tiénxit Iy cdc tai liéu

Ca hai tai liéu can kiém tra va tai liéu ngudn
déu dugc tién xur ly nhu sau:

— Xac dinh tr vung: M0t tap tin van ban dugc
chia thanh cac tir c6 d6 dai it nhat 2 ky tu. Thong
tin vé vi tri bat dau va két thic cua cac tir duoc luu
trlr dé sir dung sau nay.

—  Xac dinh cac doan tir két hop: Ttr danh sach
cac tir cia moi tai li¢u, chiing t6i hinh thanh céac
doan tir 4-gram, sap x¢p cac doan tir va tinh toan
gia tri bam MDS5 cho cac doan tir. Gia tri bam MDS5
duoc str dung nhu dinh danh cua doan tir. Cac vi tri
cua cac ky tu dau ti€n va cudi cung trong doan
cling dugc luu trit.

3.2.2 Ldp chi muc tai liéu ngué‘n

pé tang tbc do hoat dong cua h¢ théng, cac tai
liéu nguén dugc phan tich va lap chi muc theo
dang chi muc nghich dao. Cu thé, chung t6i anh xa
dinh danh doan 4-gram vao danh sach céc cAu tric
(dinh danh tai liéu, vi tri cia ky tu ddu tién coa
doan tu, vi tri ciia ky ty cudi cung cua doan tir).

3.2.3 Tim kiém cdc tai liéu tiém nang

S6 lwong tai liéu ngudn thuong 1a rat 1on vi vay
can phai han ché sb lugng tai li€u tiém nang tim
kiém dao van. Chi co tai lidu co it nhit 20 doan
chung 4-gram véi cac tai liéu can kiém tra s& dugc
coi 1a tai liéu tiém nang. Trén thyuc té, khong can
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phai quan tdm t6i tat ca tai lidu tiém ning vi vay
chung t6i chi chon 100 tai liéu dau trong danh sach
chc tai liéu c6 sb 4-gram chung duoc xép thir tu
giam dan.

3.2.4 So sanh tai liéu can kiém tra véi tai liéu
tiem nang

Tai liéu cin kiém tra duoc so sanh v&i mdi tai
liéu tiém nang. DS voi mdi cap (mot tai lidu can
kiém tra va mot tai liéu tiém nang), trudc hét kiém
tra xem ¢6 mot sé doan chung cuta ca hai tao thanh
mot hodc nhiéu doan tai liéu hop 18. Mot doan tai
liéu hop 1€ dugc dinh nghia 1a doan tai li€u co it
nhit 20 doan tir chung va khoang cach giita hai
doan tir chung 1an can khong dai qua 150 ky tu.

3.2.5 Loc két qua

Céc doan tai liéu hop 1€ dugc coi la doan dao
van. Tuy nhién, c6 thé c6 mot sb phat hién chong
chéo vi vy chiing ta can phai loai bo chung bang
cach chi giit lai mot doan dai nhit trong cac cip
chong cheo. Hon nira, chung toi st dung ty 1¢ gitta
chidu dai ciia doan nghi ngo va chiéu dai cia doan
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nguén la ngudng dé lya chon doan hop 1é. Dya trén
thue nghiém, chuing t6i chon gié tri ngudng la 0.25.
3.3 Sir dung JPPF dé ting hiéu suét hé théng

Dua trén Hinh 1, chung t6i xac dinh hai cong
viéc chinh doi hoi rt nhidu thoi gian tinh toan: lap
chi muc tai liéu va kiém tra dao van. Chung toi sur
dung JPPF dé tang hiéu suat hé thong phat hién dao
van nhu Hinh 2. Hé thong dap g hai yéu cau
chinh ciia ngudi sir dung. Yéu cau dau tién 1a lap
chi muc tai liéu - doi hoi hé théng phat hién dao
van doc siéu dir li€u cia cac tai liéu nguén tir co SO
dir liéu DH Cén Tho, chuyén dbi tai liéu ¢ dinh
dang nhi phan tr cac may chu cua Dai hoc Can
Tho sang dinh dang van ban, va sau d6 luu trit
chung trong hé théng tap tin cuc bd. Yéu clu thir
hai 1a kiém tra dao van. Hé théng phat hién dao van
doc cac tai liéu can kiém tra cho trudc, chuyén ddi
chung sang dang van ban, sau d6 luu ching trong
mot thu muc tam thoi dé sir dung vé sau. Ca hai
yéu cau trén déu duoc chuyén sang cic yéu cau
JSON dén cac may chu ing dung (JPPF) dé xir ly
cac yéu cau.

Oracle Database

<" Oracle Database
Reads

(CTU)
metadata .-
Web Server )
(2a) Converts binary
files to txt files —
________
S
(1b) Detecting plagiarism B
e \
et (2b) Detection| | (3a) Indexing, File Servers
json request json request (4a)Reads txt files (CTU)
for indexing
Indexing request: — — — »
Detectionrequest:
Common
processing steps: e N
Reads & writes indices |
Index Store
Application Servers (HyperDex)

(JPPF)

Hinh 2: Kién triic ciia h¢ thong phat hién dao vin

Yéu cau lap chi myuc dugc xir 1y béi cac may
chi ung dung nhu Hinh 3. Nguoi st dung tuong
tac voi cic may chu web dé yéu cau lap chi muc
mdt danh sach cac tai li¢u. Cac may chu web tao
thanh mot yéu ciu JSON giri dén cac méay chu tng
dung. Cac may chu ung dung doc cac tai li€u trong
danh sach, phan tich tir vung, tao ra cac 4-gram, va
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luu trit cac 4-gram tai noi luu trit chi muc
(Hyperdex). Mdi cong viéc 1ap chi muc tai liéu
duoc xtr Iy nhu mot cong viée ddc lap va duge giao
cho mot trong cac nut JPPF thuc hién. Két qua lap
chi muc tai liéu duoc tra vé cho may chu web theo
dinh dang JSON.
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Application Servers

rm: {ISON: list of documents}

ity

Weh Server

Jrare respoise

Weh service

fTist of JPFF jobs}

JFPPF zerver

Joh distribution
to JPPF nodes

‘T]\‘/IP'

fa job: index &

daciment)}

JPPF node
(JPPF client)

{a job: index o

dacimert)}

JPPF node
(TPPF client)

Hinh 3: Cic may chii ing dung xir Iy mdt yéu ciu lap chi muc

Tuwong tu nhu vay, yéu clu kiém tra dao vin
duogc xu ly boi cac may chu Gng dung nhu Hinh 4.
Ngudi sir dung tuong tic voi cac may chu web dé
yéu cAu kiém tra dao vdn mot tai liéu can kiém tra.
Cac may chu ung dung sir dung cac thuat toan phat
hién dao vin dé xac dinh kha nang tai liéu can
kiém tra duoc dao van tir mot trong nhiing tai li¢u

e REEONC TisE of documents

trong tdp chi muc dugc luu trit. Mdi cong viée
kiém tra dao van coa mot tai liéu 1a mot cong viéc
doc lap va dugc giao cho mot trong cac nut JPPF.
Két qua cua cong viée kiém tra dao vin ctia mot tai
liéu dugce tra vé cho céac may chd web theo dinh

dang JSON.

Application Servers

e redices }
I .
.m Weh zervice
Plisoss S5 FespoanRse
Weh Server {Tist of JEFF jobs}
JPPF server

Job distribution
to JPPF nodes

=

{ajob verifia {ajob verifya
doctimant doctiment
with ar incex} Wwith ar idex)}

JPPF node
(JPPF client)

JPPF node
(JPFF client)

Hinh 4: Cac may chii ing dung xir Iy yéu ciu kiém tra dao vin
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4 DANH GIA

Dé danh gia hé thong phat hién dao van nhu dé
xudt, ching t6i trién khai mot hé thong phat hién
dao van nhu Hinh 2. Chung t6i st dung 4 may tinh
véi bg xtr ly Intel ® Core ™ i3 3.4GHz, by nhd
4GB va h¢ diéu hanh Ubuntu 12.04 @€ trién khai
cac may chu ung dung va luu trit chi muc. Chtic
nang cia cac may tinh dugc mo ta nhu sau:

— May tinh 1 lam viéc nhu may chu ng dung
web va chay Hyperdex coordinator.

— May tinh 2 hoat dong nhu mot nut JPPF va
chay Hyperdex daemon

— May tinh 3 hoat dong nhu mot nat JPPF va
chay Hyperdex daemon

- May tinh 4 hoat dong nhu moét trinh diéu
khién JPPF

Ngoai ra con c6 mdt may tinh khac chay cac

Béang 1: Tao cac tai liéu can kiém tra

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 35 (2014): 31-39

ung dung web va cho phép nguoi dung tuong tac
véi hé thong.

Su van hanh cta cac may tinh dya trén mod ta
duoc trinh bay trong Hinh 2 va phéan 3.1. Chung toi
thuc hién hai loai thi nghiém: mét dé do d§ chinh
xac va mot dé do thoi gian tinh toan cua hé thong.

4.1 D) chinh xac

Dé kiém tra hé théng ¢ yéu td do chinh xéc,
chung t6i tao ra mot s tai lidu can kiém tra tir 145
tai liéu nguon Bang 1 trinh bay cach tao ra cac tai
liéu can kiém tra va s6 luong tai lidu can kiém tra.

Céc két qua thir nghiém trén tap dir liéu duge
thé hién trong Bang 2. Chung t6i do 4 yéu td danh
gia PAN da dugc sir dung dé danh gia mot hé
thong phat hién dao vin trong PAN (Kasprzak and
Brandejs 2010). Nhimg yéu t6 nay bao gbm
plagdet, precision, recall, and granularity. Nhin
chung, hé thong cua chung toi da cho két qua rat
t6t trong tat ca cac yéu to danh gia PAN.

Cach thire tao tai liéu can kieém tra

Ty 18 thay ddi so vé6i tai liéu ngudn

S6 tai liéu nghi ngor

Chép va dan 0% 580
Chép va dan véi thay df)i it 10-15% 580
Chép va dan c6 thay doi 16n 30-45% 579
Tong 0-45% 1739
Bang 2: Két qua do chi sé danh gia PAN
Tép dir liéu Plagdet Precision Recall Granularity
Chép va dan 0.9639 0.9355 0.9940 1.0000
Chép va dan voi thay q& it 0.9189 0.9138 0.9319 1.0057
Chép va déan co thay d6i 16n 0.7961 0.8958 0.7395 1.0246
Tong 0.8951 0.9151 0.8886 1.0101

4.2 Thoi gian tinh toan

Dé danh gia thoi gian tinh toan, chung t6i su
dung hé thong phat hién dao vén duogc trién khai &
phan trén dé thyc hién hai tac vu: 1ap chi muc va
kiém tra dao van cho céc tai liéu can kiém tra trén
hai tap dir liéu: mot tap tr cudc thi quéc té 1an thir
5 vé phat hién dao van (Potthast, Hagen et al.,
2013) va mot tap tir Trudong dai hoc Can Tho (co
s0 dit liéu ludn an cua sinh vién).

Béang 3 trinh bay thoi gian tinh toan trong tac
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vu 1ap chi muyc tai liéu nguén. Khi s lugng tap tin
tang 1én, thoi gian thuc hién tac vu 1ap chi muc
ciing tang nhung thap hon gia tri tuyén tinh theo s6
luong tap tin. Piéu nay chimg t6 tinh hiéu qua cua
viéc st dung JPPF trong viéc xtr Iy cong viéc song
song tai nhiéu nut khac nhau. Tuy nhién, gia tri
thoi gian thyc thi 1a kha 16n. Do d6, ching t6i cau
hinh hé théng phat hién dao van lap chi muc chi
khi c6 tai liéu ngudn méi phat sinh trong co s¢ dir
liéu Pai hoc Can Tho. Thuong thi dit liu luan van
ctia sinh vién chi phat sinh hai lan trong nam.
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Béng 3: Thai gian tinh toan cia tac vu lap chi muc

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 35 (2014): 31-39

Tap kiém tra ciia PAN

CSDL DHCT

So lugng tip tin __ Thoi gian thyec thi (gidy) So lugng tip tin __ Thoi gian thyc thi (gidy)
1 0.9 1 9.8
2 1.33 2 12
10 9.65 10 31
50 17.75 20 86.9
200 86
500 227
1000 433

Bang 4: Thoi gian thye hién kiém tra dao vin
CSDL PHCT (3000 tai liéu ngudn)

S6 lugng tap tin cin Thoi gian thue thi
kiém tra (gidy)

1 2.6

2 2.8

3 4.5

4 4.8

5 8.2

6 9.0

Béang 4 trinh bay cac két qua thi nghiém cua
chung toi dé do thoi gian tinh toan khi thyc hién
tac vu phat hién dao vin cho céc tai lidu can kiém
tra. Khi s6 lugng cac tai liéu can kiém tra ting 1én,
thoi gian thyc thi ting khong nhiéu (chi ting gan
tuyén tinh). Kién trac hé thong phat hién dao vin
st dung JPPF dé thuc hién nhiéu cong vi€c cung
mot lac cho thdy hiéu qua cua nd trong trudng
hop nay.

5 KET LUAN

Dao vin 1a mot van nan trong moi truong hoc
thuat Viét Nam. Dén nay, van d¢ dao vin van chua
duoc giai quyét triét dé. Bén canh nhimng ché tai
nghiém ngat duoc ap dung, cac trudng dai hoc Viét
Nam can c6 cong cu dé ngén chan tinh trang dao
van. Céc cong cu co thé gitp ca giang vién va sinh
vién phat hién va ngan ngira dao van, gitip giam
dao vén trong moi truong hoc thuat Viét Nam.
Trong bai bao ndy, ching tdi trinh bay phuong
phap tiép can cua chung toi dé phat trien mot hé
thong phat hién dao van cho cac co s dai hoc Viét
Nam, léy Dai hoc Can Tho 1a noi thyuc nghiém mo
hinh. Phuong thiic chiing toi sir dung dé phat trién
hé théng phat hién dao van 1a s dung phuong
phap cua Kasprzak va JPPF. Hé thong phat hién
dao van cua chung t6i co thé 1am viéc trén co so dir
liéu dinh sin, linh hoat va c6 kha nang mo rong.
Chung t6i stra d6i mot s6 tinh ning tir phuong phép
cua Kasprzak dé 1am cho no lam viéc tbt trong moi
truong tiéng Viét. Trong khi d6, giai phap JPPF
gitip hé théng cia chiing toi cai thién thoi gian tinh
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toan. Céac két qua thir nghiém trén ca hai tap dit liéu
(PAN va CSDL DHCT) cho thdy rang hé thong
phat hién dao van cia ching t6i c6 két qua kha tot
trong ca hai théng so: thoi gian tinh toan va do
chinh x4c. Trong twong lai, chung toi tiép tuc
nghién ctru tich hop phuong phap ngir nghia tiém
an vao vi€e loc cac tai licu tiém nang dé co thé cai
tién hon nita hiéu ning ciia hé thong. Ngoai ra, sir
dung Google dé tim kiém tai liéu tiém ning ciing
duogc xac dinh nhu 1a mot hudng phat trién cta dé
tai nhdm mé rong pham vi phat hién dao van.
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