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Tém tat - Trong bai bao nay, ching tdi trinh bay céc két qua nghién
ctru lién quan dén viéc so sanh mirc dé giéng nhau cua hai vén
ban. Viéc so sanh nay phuc vu muc dich xac dinh mirc do gidng
nhau cta moét van ban nay voi mét van ban khac. Phuwong phap
clia chung t6i dé xuat 1a chuyen cac van ban thanh cac véc-to. M6i
phan t& cla véc-to 1a trong sb twong (rng Vi tlr chi muc Xuét hién
trong van ban. Viéc so sanh mirc d6 giong nhau cda hai van ban
dwoc chuyén vé tinh géc tao béi hai véc-to. Géc nay déc tring cho
murc do gibng/khéc nhau gitka hai van ban. Chung toi da phat trién
cong cu phuc vy so sanh hai van ban hodc mét van ban véi mot
tap n van ban cho trwdc. Két qua dat dwoc phan anh ding mirc do
gidng/khac nhau va dap (rng muc tiéu dat ra.

Tw khéa - mé hinh véc-to; so sanh van ban; phat hién sao chép;
do do; véc-to hoa

1. Giéi thiéu

Cung véi su phét trién cua Internet, hoat dong trao doi,
chia s¢ tai liéu ciing dién ra pho bién. Cac bai bao, tai liéu
nghlen ciru, bao céo thuc tap, khoa luan tét nghiép, luan
van, ... duoc phd bién trén mang Internet ngay cang nhiéu.
Nguol str dung c6 thé tim thdy nhiing thong tin can thiét
turong di nhanh va d& dang. Tuy nhién, bén canh vu diém
Ia cung cdp mot ngudn tai liéu tham khao phong pha thi
tinh trang dao van dang tré thanh mot van nan. Bai toan
dat ra 1 1am thé nao dé phét hién viéc sao chép vin ban,
dé chét lugng cac bai b4o cdo, khéa luan, luan vin ngay
cang cao.

Hién nay, nhitng nghién cttu phat hién sy trung lap trén
céc vian ban di cho ra doi nhiéu cong cu hiéu qua va cé thé
st dung tryc tuyén nhu Plagiarism Checker Software,
Turnitin,... Nhung nhitng hé théng nay chi cho phép phat
hién sy trung lap cua dit liéu c6 trong tén mién gdc va chi
thuc hién truc tuyén trén méi truong Internet va danh cho
c4c tai liéu tiéng Anh. Bén canh do6, viéc mé rong co s
dir liéu mau theo yéu cau ngudi sir dung trg nén kho khan
va ton chi phi rat cao. Vi thé, can tiép tuc nghién ctru dé
tim kiém céac giai phap tét hon. Hién tai, c6 rat nhiéu thuat
todn so khép hai van ban dwgc tng dung rong rdi trong
nhiéu linh vuc khac nhau nhu: tim kiém théng tin, phat
hién dot nhap trong an ninh mang, tim mau trong chudi
ADN,... Mdi thuat todn so khép c6 mot huéng tiép can
khéc nhau va mai thuat toan déu c6 nhimng wu diém va han
ché riéng. [1]

Trong bai b&o nay, ching t6i tap trung nghién cau, cai
tién giai thuat so sanh van ban dya trén md hinh véc-to.
D¢ phét hién trén van ban D1 ¢6 sao chép tir van ban D,
hay khong thi cach lam la chuyen D; thanh véc-to n chidu
ma mdi chiéu cua véc-to ¢ thé 1a mot tir, mot cau hoic
mot doan trong vin ban D;. Tuong ty, chuyén vin ban D,
thanh véc-to m chiéu va sau d6 so sanh 2 véc-to véi nhau.

Abstract - In this paper, we present the result of the study related
to the comparability of two documents. This comparison aims to
determine the similarity of a text/document with an other one. Our
method is converting a document into a vector. Each element of
vector is a weight corresponding to the index term that appears in
the text. The similarity comparison of the two texts are transformed
into angles created by two vectors. This angle represents the
similarity/difference between the two documents. We have
developed a tool that compares a document with two or a set of
documents. The results reflect exactly the similarity/difference and
the achievement of the objectives.
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MG hinh véc-to nay phu hop véi bai toan phat hi¢n sao
chép. Chiing ta co thé mo rong d¢ danh gid mue d6 giong
nhau caa mot van ban véi nhiéu van ban khac da co.

Noi dung bai bao dugc té chuc thanh 5 phan. Phan thir
nhét trinh bay ly do nghién ciu va gisi thiéu vé phuong
phap, két qua dat duoc. Phan tht 2 trinh bay mot s6 két qua
nghién ctru da c6 lién quan dén bai bao gom mo hinh véc-
to va so khdp van ban. Phan thir 3 giéi thiéu noi dung giai
phap do chung t6i d& xuit lién quan dén mé hinh téng quat,
qua trinh véc-to hoa van ban va mét s giai thuat lién quan.
Phan thir 4 trinh bay két qua thir nghiém va mot sé nhan
xét trén két qua dat dwoc. Phan cudi la két luan va huéng
phét trién trong tuong lai.

2. Mt s6 nghién ciu lién quan
2.1. M6 hinh véc-to

M6 hinh véc-to 1a mét mé hinh dai sé théng dung va
don gian dung dé biéu dién van ban. Mot vin ban dugc md
ta boi mot tap cac tir khda hay con goi la cac tir chi muc
(index terms) sau khi da loai bo cac tu it cd y nghia (stop
word). Tap céc tir chi muc xac dinh mot khdng gian ma mdi
tir chi muc twong trung cho mot chiéu trong khéng gian do.
Céc tu chi muc nay cting chinh la cac tir chira ndi dung
chinh cua tap van ban, mdi tir chi muc nay dwoc gan mot
trong sb. Ta cd thé st dung céc phép toan trén mo hinh véc-
to dé tinh toan do do twong ty giira van ban truy van va cac
van ban mau. [7], [9]

Vi du, vin ban d duoc biéu didn theo dang d véi d €
R™ la mot véc-to m chiéu. Trong do d= {wy, Wy, ..., Wi }
vam la sé chiéu cua véc-to van ban d, mdi chleu tuong rng
VGi mot tir trong tap hop cac tir, w: 1a trong s6 cua dac trung
thi i (voi 1< 1 < m). Sy twong tu cua hai van ban thuong
dugc dinh nghia l1a khoang cach cac diém hoic la goc giira
nhitng véc-to trong khdng gian.
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Hinh 1. Vi du vé goc tao béi hai véc-to dy, d, Vi G

2.2. So khép chudi

Bai toan so khop chudi dwoc phét biéu nhu sau: Cho
trudc mot chuoi vén ban co d6~déi n va mot mau c@ do dé}i
m, hdy tim sy xuat hi¢n cua mau trong vén ban. be tim tat
ca cac su xuat hién cua mau trong van ban, ;huc hién bang
cach quét qua toan bo van ban mat cach tuan tu. Bai toan
“so khép” ¢ dac trung nhu mot bai todn tim kiém, trong
d6 mau dugc xem nhu khéa.

Hién nay, c6 mot sé thuat toan nham giai quyét bai toan
S0 khép nhu:
2.2.1. Thugt toan Brute-Force

Thuét toan Brute-Force 1a mot thuét toan theo kiéu vét
can. Bang cach dich chuyén bién dém j tir trai qua phai lan
luot ting Ky tw cua tap tin van ban. Sau d6 1dy m ky tu lién
tiép trong s (bét dau tir vi tri j) tao thanh mot chudi phu r.
So sanh r véi p, néu gidng nhau thi xuat két qua. Thuc hién
lai qué trinh trén cho dén khi j>n-m+1. [4]

2.2.2. Thugt toan Knuth-Morris-Pratt

Thuat toan so khép chudi Knuth—Morris—Pratt (hay
thuat toan KMP) tim kiém su xuét hién caa mét “tir” trong
mot “chudi vin ban” bang cach tiép tuc qua trinh tim kiém
khi khéng phu hop, bo qua qua trinh kiém tra lai cac ky tu
da so sanh truge do. Y tuong, & mdi thoi diém, thuat toan
ludn duge xac dinh bang hai bién kiéu nguyén, n 1a d6 dai
cta chudi s, va m 1a d6 dai caa chudi p. [3]

2.2.3. Thugt toan Boyer-Moore

Y tuéng cua thuat toan nay 1a gia st c6 chudi s va chudi
p, can tim p trong s; bt dau kiém tra cac ky tu cua p va s
tir phai sang trai va khi phat hién sy khac nhau dau tién,
thuat toan s& tién hanh dich p qua phai dé thuc hién so sanh
tiép. [2]

2.2.4. Thugt toan Rabin-Karp

Thuét todn Rabin-Karp [5] sir dung tinh twong duong
cua hai s6 ddng du véi mot sb thir ba (cho s6 nguyén duong
n, hai s6 nguyén a, b dwoc goi 1a dong du theo mé-dun n
néu ching c6 clng sé du khi chia cho n). Ta c6 thé xem
mdi ky tu thuoc bang chir cai A 1a mot s6 trong hé dém co
s6 d, vai d=|Al.

Vi mau p[1...m] da cho, goi p 1a biéu dién s6 tuong
rng cua n6. Tuong tu nhu thé, véi van ban T[1...n], ta ky
hiéu t, 1a biéu dién s6 cua chudi con T[s+1...s+m] ¢ do
dai m, voi s=0,1,..., n-m. Hién nhién, ts=p néu va chi néu
T[s+1l...stm]=p[1...m].

2.2.5. Nhdn xét

Ta nhan thay viéc tim kiém bang Brute—Force c6 thé 1a
rat cham d6i véi mot s mau nao do, vi du néu chudi can
xét 12 mot chudi nhi phan. Trong truong hop xau nhét 1a
khi tat ca mau thir déu 1a s6 0 va két thic bai mot sé 1. Ma
v6i mdi vi tri n-m+1 vi tri déu c6 thé khép vai nhau, tat ca
cac ky tu trén mau déu duoc so sanh vai ting Ky tu van
ban, do d6 can phai thuc hién n-m+1 phép so sanh. Mt
khac, thuong thi m rt nho so véi n, nhu vay sé phép so
sanh ky tu xap xi bang m * n.

Thuat toan Knuth—Morris—Pratt dung it phép toan so
sanh hon Brute—Force. Tuy nhién, trong tng dung thuc té
thi thuat toan Knuth—Morris—Pratt nhanh hon khéng dang
ké so vai thuat toan Brute—Force. Thuat toan Knuth—
Morris—Pratt thyc hién tim kiém tuan ty trong van ban va
khéng yéu cau phai du phong van ban dé. Diéu nay ¢ y
nghia khi 4p dung trén mot tap tin 16n, thuét todn nay sé
tiéu tbn bo nha dém it hon.

Thuat toan Boyer—Moore khong ding nhiéu hon m+n
phép so sanh ky tu. Trong thyc té, khi céc ky tu vin ban
khoéng xuat hién trong mau hoic ngoai trir mot sé it 1a cé
mit trong mau, do dé6 mdi phép so sanh din dén mau s&
dich sang phai m ky tu, vi vay d6i véi van ban I6n va mau
thir khdng dai thi thuat toan phai ding n/m buéc.

Con thuat todn Rabin—Krap gan nhu 1a tuyén tinh. S6
phép so sanh theo thuat toan nay la m+n, thuat toan chi di
tim mot vi tri trong van ban c6 cung gia tri mang bam véi
mau.

3. Giai phap dé xuat
3.1. M6 hinh téng quét

Qua trinh so s&nh Mot van ban truy van véi tap cac vin
ban mau dugc thuc hién theo mé hinh sau:

.4
iV

So khép ‘

¥
Hinh 2. M6 hinh so sanh 2 van ban

Theo md hinh nay, tap cic van ban mau phai duoc xi
Iy [8] va véc-to hoa dé luu trir. Sau d6, moi van ban can
S0 sanh véi cac van ban mau ciling s& dugc xu ly, véc-to
héa va so sanh véi dir liéu luu trir dé phat hién maic d6
giong nhau (sao chép) tir van ban truy van véi tap van ban
mau.
3.2. M6 hinh véc-to héa

Trong qué trinh so sanh, budc xir 1y véc-to hda nham
muc dich biéu dién cac van ban dudi dang véc-to dé phuc
vu cho viéc so sanh sau nay.

Viéc véc-to hoa co thé thuc hién dua trén don vi xtr ly
la tir (moi phan tir véc-to la tir) hodc don vi cu (moi phan
tur véc-to 1a mot cau).
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Qui trinh véc-to hoa theo don vi tir duoc thyc hién nhu
sau:

D D D 44 WordList (tap cac tir vung)
oo

Tép chc vin bin

Tinh Wjj cua tir chi myc thir

itrong van ban j

Vin ban j

' Véc-to hoa 1a qua trinh gan :;--- [ A A ]

Véc-to hoa van ban j

. L
i trong sb cho tir chi myc i cia :
i van ban j trong tap vin ban

Hinh 3. Qua trinh véc-to héa theo don vi la tir

Qui trinh véc-to hoa theo don vi cu dugc thuc hién nhu
Sau:

D D D 4,‘ WordList (tap cac tir vung)
Ood

T4p céc vin bin

Tinh trong sb cAu Score.

\im.’? ? )= ;Z_ Wi ik

m
Vin bin j Scmc(ﬁi}— . iY_ w.w(S!‘Sjj,

"i Véc-to hoa la qua trinh géan trong 3--4
O =)

Véc-to hoa van ban j

i b cho cau cua vin bén j trong tap !

i van ban
Hinh 4. Qua trinh véc-to hda theo don vi la cau

3.3. Céc gidi thugt so khép
3.3.1. So khop trén mé hinh véc-ro don vi la tir

Muc dich cua thuat toan tinh mic do gidng nhau cua
van ban danh gia véi tdp van ban mau cho truéce dua trén
don vi la tur.

Dau vao: Tap van ban cho trude va vin ban/doan vin
ban can danh gia (da qua qud trinh tién xu ly).

Dau ra: ti I¢ giéng nhau giita vin ban danh gia véi tap
van ban cho trudc.

Giai thuat:

TF (i, J) // 1i:
if fis= 0 then return(0)

ta chi muc i; j: tai liéu j
else return(l + log(fiy))

- Tinh trong s toan cuc Gi:

IDF = Iog[r’]\l]
i

IDF (i, docs )
Tinh N:

// docs la tép cac tai liéu.

sb vin ban trong tap vin ban.

Tinh ni: sé van ban cé tir i xuldt hién.
if (ni>0)
else return O

Budc 3: Xay dung ma tran trong s6 dé tinh do do tuong tu

nglr nghia gitra 2 van ban.

then return log(N/n;)

Buwéc 4: Tinh d6 do twong tu ngit nghia gitta 2 van ban.
T
d q z| =1Yij%iq

HdJHZHqH \/ZI 2% IJZ\/ZI aW |q

Budc 5: Xay dung ma tran trong sé tinh @ do tuong dong
thir ty gitta 2 vén ban.
Budc 6: Tinh d6 do twong dong thir tu gitra 2 van ban.

2
21751

r.—r
s —p-id Al
[
) r+r 2
. m—
q 2% [r”+rlq]

Budc 7: Tinh d6 do gidng nhau hoan toan gitra hai van ban.

g T
+(1-9S, =8|
[oi], o

r.—r
x

S(d;.a)=95, t (1-0) ——

cosé .
i

iy

3.3.2. So khdp trén mé hinh véc-fo don vi la cau

Muc dich cua thuat toan tinh mure d6 giéng nhau cua
van ban danh gia vai tap van ban mau cho trudc dua trén
don vi la cau.

De:iu vao: Tap van ban cho truge va van ban/doan van
ban can danh gia (da qua qua trinh tién xu ly).

Dau ra: ti I¢ giong nhau giira van ban dénh gia véi tap
van ban cho trudc.

Budéc 1: Tién xir ly
- Pinh dang vin ban vé dang vin ban thuan tdy dang (txt).
- Tach tur.
- Tao danh sach tir vung Wordlist.
- Loai bo StopWord.
Buwoc 2:
- Tinh trong sé céc tir chi muc W=TF*IDF*N véi N = 1.
- Tinh trong s6 cuc b Lij:
- :{1+Iogfij if fij >0

- Tinh f;: s6 1an xuat hién cua tir i trong van ban j.

Budéc 1: Tién xir ly
Buéc 2: Tinh trong so ciia c4c tir trong cAu cua van ban
truy van:
N
qu =TF x IDF =TF x IogE
N
w. =TF xIDF =TF xlog—
Jk n
Tinh trong sé ciia céu trong van ban truy van:

S|m(Sq,S )= Z qu ik

Score(Sg ) =asim(Sy) = mi

1
sim(Sg.S ;)
#q a7
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Buéc 3: Tinh trong s6 ciia c4c tir trong cAu cua van ban
mau:

w. =TF x IDF :TF><Iogﬁ
ik n
k
N
w. =TF xIDF =TF xlog—
jk N

Budc 4: Tinh trong s6 cua cau trong vian ban mau:
. n-1
sim(S; ,Sj)z kZ::OWiijk

-1
Score(S;)=asim(S;)= 3. sim(S;S;)
=0,j=i I

Budc 5: Xay dung ma tran trong s6 dé tinh d6 do tuong tu
ngilr nghia gitra 2 van ban.
Buwérc 6: Tinh d§ do twong tu nglt nghia gitra 2 van ban:

d _Tq Z_rn—l q

W W
oS0 =T~ = 1 02 I1 2
. m— m-—.
HdJHZHQHZ \/Zi:o Wij \/Zi=o Wig

1

4. Thir nghiém va danh gia

D¢ thir nghiém, ching toi da xay dung mot phan mém
trén C# véi cac chltc nang co ban nhu tién xu 1y vin ban,
véc-to héa van ban va so khop. Dit lieu phyc vu thir nghiém
1a hon 100 luan van tot nghiép cta sinh vién Khoa Cong
nghé Thong tin, Truong Pai hoc Bach khoa}, Pai hoc ba
nang. Nhitng luan vin nay s& dugc xur ly dé giir lai phan
ndi dung vén ban (text), nhitng ndi dung khac sé bi loai bo
(hinh anh, bang s6 liéu,...).

Dit liéu sau khi chuyén vé dang text:

& data first

File Edit View Favorites Tools Help -
S D -

OEack ) 1.? / Search s Folders E @ Falder Sync

Address () E:\vSM\data_first - ‘ Go

réj luanvan01 E] luanvan21 E] luanvan41 E] Juanvan61 E] luanvandt
@ lugnvani2 @ luanvan22 @ luznvan42 @ luanvans2 @ luanvana2
ﬁj lugnvani3 E] luanvan23 E] luznvan43 E] luanvans3 E] luanvana3
ﬁj lugnvani4 E] luanvan24 E] lugnvand4 E] luanvans4 E] luanvanad
2 lizmvanos  [E lavanzs  [Elliznvands [ uanvanss (2] luanvangs

6 Elawanzs  [Hluavands  E)luanvanss  [2] luanvanas
Bl anvan2z  [Elanvand? B uanvars?  [E] luanvang?
réj luanvan08 E] luanvan2s E] luanvan4d E] luanvansg E] luanvans
réj luanvan3 E] luanvan2g E] luanvan43 E] Juanvan&g E] lusnvanay
réj luanvan 10 E] luanvan3o E] luanvansi E] luanvan7d E] lugnvanso
@ luanvanii @ luanvan3i @ lugnvans1i @ luanvan7i @ luanvansi
ﬁj luanvan12 E] luanvan32 E] lugnvans2 E] luanvan72 E] luanvang2
ﬁj luanvan13 E] luanvan33 E] luznvans3 E] luanvan73 E] luanvang3
E)lianvantd4  [E awvan3s  [Eluanvans4 B anvan7s (2] luanvang4
Eamvants  [E awvanzs  Elluanvanss [ anvanzs 2] uanvangs
Eavants  [E awvanzs  Elluanvanss [ anvanzs ] uanvangs
7 E] luanvan37 E] LuanVan57 E] luanvan77 E] lusnvans?
réj luanvan18 E] luanvan3g E] luanvansg E] luanvan7s E] lugnvanss
@ lugnvanis @ luanvan3s @ luznvanss @ luanvan7s @ luanvangs

ﬁj\uam‘anzcl E]Iuanx'an-w E]\uan--‘an-ﬁl] E]\uanx'ansﬂ F=1

<<

File and Folder Tasks

3

Other Places

& vaM

) My Douments
[ Shared Documents
W My Computer

& My Network Places

Details

Hinh 5. Di liéu 1a tdp cdc van ban mau

Ti 1& gidng nhau gitra cé4c tai liéu dwoc thong ké nhu
sau:

Ry T T Ry T T} KY T T}
Rl gléng giing Rl gléng giting hign gléng giting
vin | nhawso | nhauss | win | mhowso | nhoo ss vin | mhawso | nheuo ss
bin theo tir | thesclu | bin theo tir | theo ciu in theo tir | thee clu

V] T T vhiS q3%s L3519 Gz 578 £33
VBT 1% & vhih 4% 35 ] 0% %
VRl 1% L3 vhET EL L3 El 1% =
Vb ELE % vhiR EE) 5% whIL [ L5
ELo] [ L7579 vhEg q3%s L* Y WDt 3% 4%
Vbl 1% L3R vhal A5 L350 VEIg R L3
VBT % 17 vhE| dee 5% vh 1% 578 %
VBE [ e Vbl 3% L5 WD G % L3519
Vo (R a vhEs dire % Wbl 3578 L
L] 17 L7579 vhid 15T 1% WIS dee R
ol 5% L3 VS I L3 3l 1% LY
Vbl % LY vhih 17 LY (Y R 17 5%
vBlx 4% L3 VBT 1% = whR L 1% Ei5
Vb4 dee L5 vhIR q3%s 5% WhEL 078 45%
Vblo dT7s 17 vhEl dT7s L5 Lo diire L5
vhlh dE7e 1 vhal d 17 L35 W k) Er i)
vblT 3% iita vhiT 5% 350 WhEs % 15
VbIE dT7s L¥ 7Y vhiZ dee L R 157 E5)
Vb9 17 I vhis EE) L WhE ) P P21
L] d17s S ira vhad dee L5 Whas P LE i
vhr] % L¥ 7Y vhay dee L* Y R 1% WG
VhEr % I vhah 578 1% L] P E5)
VIS [ [43 L¥ 7Y vhAT [ [43 L5 Gl PL T
L] % L7579 vhiR [ L* Y Lo 078 E5)
VIS % LY vha0 3% e G IX7s 45%
ok d6e S ira vhall dT7s MG WL k) I
VBT dT7s L¥ 7Y vha[ dT7s [5G Gl e L5
VhIR EE) 17 vbhl % L G 1578 LY (Y
Vb dee 17 vhhs % L5 Goh 15T E5)
] (R 1 vhhd dx7e [5G s dire I
VTl 1% e vhhY 317 [35 6o % L5
VhIZ % L¥ 7Y vhhE 157 5 L] 77 ¥
VIS q3%s 17 vhh T diire LY (Y

Vo E1L: e vhaE [ [43 L3379

Hinh 6. Théng ké ti I¢ gidng nhau ciia vin ban 1 véi cac
van ban khac trong kho di liéu

Qua thtr nghiém, ching t6i nhan thiy két qua ti & so
khép c6 su chénh léch gitra véc-to hda van ban dya trén tir
va véc-to hoa van ban dua trén cau. Su chénh Iénh nay la
do phu thudc vao phuong phap va cac ham tinh trong sé.

Két qua so sénh c6 gié tri 1a 100% khi hai van ban gidng
nhau hoan toan va két qua 1a 1a 0% khi hai vin ban khéng
c6 bat ky tir vung nao gidng nhau (khéc nhau hoan toan).
Dé c6 két qua ti 1& chuan nhat khi cac vian ban c6 su chénh
lech vé do dai khéng qua lon. Vi duy, khi so khép doan van
ban truy van véi van ban mau, néu van ban mau cé kich
thuéc 16n va doan vin ban trong vin ban mau gidng doan
van ban truy van ma chi chiém khoang 16% trong van ban
mau, thi két qua so khop chénh léch chay tir 14% - 20%.

Thoi gian va dung lwong tiéu tn cho qua trinh so khép
phu thudc vao do dai cua van ban so khép (s lwong tir
vung cé trong van ban).

5. Két luan

Trong bai bdo ndy, chung toi da sir dung mot s6 k§ thuat
ctia xtr ly ngdn ngir tu nhién, md hinh véc-to dé biéu dién
vin ban, cac thuat toan so khép mau, ngdn ngit C# va co
s& dir lidu ban ciu trac dudi dang XML dé thuc hién cac
nghién ctru va thir nghiém vé danh gia sy gidng nhau giira
cac van ban.

Chung to6i da phat trién cong cu va thir nghiém dé phat
hién sao chép trén van ban théng qua viéc sir dung mo hinh
véc-to. Cong cu cho phép kiém tra 2 van ban bat ky, 2 doan
van ban bat ky, doan van ban véi van ban, mot van ban vai
nhiéu van ban c6 sao chép véi nhau hay khéng. Ung dung
dugc thir nghiém trén mot tap 100 luan van tét nghiép
thudc linh vuc cdng nghé thong tin.

Trong thoi gian dén, ching t6i sé tiép tuc cac nghién
ctu lién quan nhu: cai tién mo hinh véc-to dé han ché sb
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lugng chiéu cho vin ban khi véc-to hoa; tich hop cac cong
cu tién xur Iy vao trong ung dung; nghién ciru cac giai phap
méi, dac biét 1a cac két qua nghién ctru trong linh vyc sinh
hoc, vao bai todn phat hién sao chép.
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