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GOM CUM DO THI VA UNG DUNG VAO VIEC RUT TRICH NQI DUNG
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TOM TAT: Bai bdo trinh bay két qua nghién ciru xdy dung mot hé thong gom cum cdc
théng diép trén dién dan thao ludn nhém hé tro trich lwge ndi dung chinh trong khéi thong
diép. Cac thong diép trén dién dan la mot dang van ban. Dé gom cum théng diép, can tim kiém
mo hg‘nh ddc trung vén ban. Cdc tiép cdn trude ddy da si dung mé hinh tdp hop tic hay vector
tir dé déic trung van ban. Cdc mé hinh nay da bo sét edc théng tin quan trong trong van ban
nhue Vi tri cua tir trong van ban, quan hé ngit nghia giita cdc tit, cdc lién két trén cdc vin ban
web... Gan ddy da co cac cong trinh nghién ciru s dung dé thi d@é ddc trung vin ban. Sau khi
biéu dién cdc théng diép bang do thi, ching t6i da chon giai phdp gom cum doé thi bang mang
Kohonen vi mang Kohonen cé thé gom cum dit liéu ma khong cén chi dinh trude sé cum.
Ngoai ra mang Kohonen 6 kha nang biéu dién truc quan khoi vén ban trén man hinh mdy
tinh théng qua I6p ra Kohonen 2D. Chiing 16i dd tién hanh nghién cieu cdch tinh khodng cdch
giita hai do thi dua ‘trén do thi con chung lon nhdt va qcich cdp nhdt trong $6 cua mang
Kohonen dyea trén do thi cé trong bang thudt giai di truyén sau do tién hanh thir nghiém va
phan tich két qua.

Tir khéa: Do thi trung binh ¢6 trong, Gom cum dé thi, Khoang cdch dé thi, Mang
Kohonen, Thudt giai di truyén '

1. GIOI THIEU
Trong céc hé théng truc tuyén, dién dan thao luan 1a phuong tién hiru hicu dé trao dbi thao

lugn. Khéi luong thong tin trao déi trén dién dan thao luan 1a rit 16m, hang thang c6 thé 1én dén
hang ngin thong diép. Véi sé luong ndy, ngudi quan ly diZn dan s& rit kho khan khi cin nim
bét cac ndi dung chinh cia thong tin trao dbi trén dién dan trong mot giai doan [4]. Bai bao
trinh bay két qua nghién ctru xdy dung mdt h¢ thong gom cum cic thong diép trén dién dan
thao ludn, hd trg rat trich ndi dung chinh trong khéi thong diép. Céac thoéng diép trén dién dan
la mdt dang van ban. pé gom cum théng diép, cAn tim kiém mé hinh dic trung cho vian ban.
Chc tiép can truGc ddy da sir dung md hinh tap hop tir hay vector tir dé dic trung cho van ban.
Céc md hinh nay da bo sét cic thong tin quan trong trong vin ban nhu vi tri cia tir trong van
ban, quan hé ngif nghia gifta cdc tir, cac lién két clia cac vin ban web... Gan ddy da co cic
cong trinh nghién ciru str dung db thi dé dic trung vin ban va da chimg minh dugc tinh vugt
trdi khi biéu dién van ban theo md hinh db thj [1],[3],(6]. Sau khi ddc trung van ban bing do
thi cAn phat trién hé thng gom cum dd thi.

Bai bao trinh bay céach sir dung mang Kohonen dé gom cum céc dd thi dac trung van ban
va rat trich céc y chinh tir khdi vin ban hd tro tao trich lugc théng tin chinh trong khéi vin
ban. Mang Kohonen do T. Kohonen phat trién vao nhing ndim 1980 va da dugc ing dung
vio bai toan gom cum phang. Mang Kohonen c6 thé gom cum dir liéu ma khong can chi dinh
trudc sb cum, ngoai ra mang Kohonen cé kha ning biéu dién truc quan khéi van ban trén man
hinh méy tinh thong qua 16p ra Kohonen 2D. Ching t6i da sr dung mang Kohonen dé gom
cum d thi va tién hanh céc nghién céru dé xudt cach tinh khoang céch gitra hai db thi dua trén
do thi con chung 16n nhét clia ching va céch cap nhét trong s6 cia 6 thi trong trén cdc it cia
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16p ra Kohonen theo tiép can thujt giai di truyén. Bai béo dugc td chirc nhu sau: 1) Gidi thigu
2) Biéu dién vin ban bang do thi 3) Mang Kohonen 4) Gom cum d6 thi bang mang Kohonen
va rut trich y chinh 5) Thir nghiém va ban luan 6) Két ludn

2. BIEU DIEN VAN BAN BANG PO THI

Trong phin nay, chiing t6i gi6i thiu hai tiép can dung dd thi dé dic trung cho vidn ban
[11,[31,(6]. Tiép can thir nhat do Adam Schenker dé xuat [1]. Trong tiép can ndy, mai tir xudt
hién trong van ban, trir cdc phu tr nhu “thi”, “ma”, “1a”, “bi”... 1a cac tir chia it thong tin déu
dugc biéu dién bing mét dinh trong d thi biéu dién vin ban. Nhin ctia dinh 1a tir ma né biéu
dién. Cho d tir c6 xuat hién nhiéu lan trong vin ban, tir d6 ciing duoc bidu dién bing mot dinh
duy nhat. Céc cung ciia dé thi duoc tao nhu sau: néu tir 2 di lidn sau tur t1 trong mot don vi s
cia van ban thi s& c6 mot cung ¢ huéng néi tir dinh biéu dién cho tir t1 huéng dén dinh biéu
dién tir t2 va nhin cia cung nay la s. Pon vi s clia viin ban c6 thé 1a tiéu dé, két luén, doan van,
lién két... Mdi loai don vi s& dugc gan cic tén nhan khac nhau. M6t vi du tiéu biéu cho dd thi
biéu dién vin ban theo cach nay dugc trinh bay trong hinh 1. Hinh bdu duc chi cc dinh va
nhan tuong tmg, cdc cung dugc gén nhan tiéu dé (TI), lién két (L), vin ban (TX). Vi du van
ban ¢6 tiéu dé “BIEU DIEN™, c6 lién két dén vin ban v6i nhan lién két 1a “TIEP” va n6i dung
van ban 1a “VAN BAN BANG PO THI”.

BIEU DIEN
X \L
TX
PO TH

Hinh 1. D6 thi biéu dién vin ban

Dé néi hai tir c6 nghia twong ti nhau, ching t6i ding cung ¢6 nhén 1a TS (text similarity).
Vi du tir “tlic cAu” va “béng d4” 1a hai tir co nghia giéng nhau. Trong tiéng Anh, tir dién
Wordnet dugc sir dung dé do sy twong ddng vé nghia cia hai tir. D4i véi tiéng Viét, ching toi
da xay dung tir dién tir dong nghia va gin nghia cho céc tir thong dung va tir chuyén nganh
CNTT. Mét tiép can khéc ding do thj dé biéu dién vin ban duoc trinh bay trong [6]. J.Tomita
va cong sy da dung do thj dong hién dé biéu dién van ban. D4 thi déng hién duoc tao theo cic
budc sau:

Rut trich céc tir phd bién trong van ban.

Tinh cac thanh phan c6 ¥ nghia dya trén tan suét xuét hién ddng thoi cua hai tir trong mot
cdu, doan vin ban ....Néu tn suat xudt hién ddng thoi cia hai tir 16n hon mét ngudng cho
trudc thi, sé xuat hién mét cung ndi hai tir nay.

MGt do thi déng hién tiéu biéu theo tiép can nay duge trinh bay trong hinh 2.
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D>

Hinh 2. Db thi déng hién cua vin ban

Chung toi sit dung db thi ddng hién dé dic trung céc thong diép trén dién dan thao lufn.

Bén canh d6, phén mém tach tir tiéng Viét [4] da duoc sir dung dé tach dung céc tir don, tir

ghép clia van ban tiéng Viét nhdm tao chinh xéc cac dinh trong db thi déng hién biéu dién vin
ban tiéng Viét.

3. MANG KOHONEN

3.1. Gom cum tir 16p ra Kohonen

M3i lién két gifra du vao va diu ra cia mang Kohonen tuong tmg v6i mot trong sb. Tong
ddu vio ciia moi noron trong 16p Kohonen bang tong céc trong ciia cic d4u vao noron do. Tién
trinh huén luyén mang Kohonen s& diéu chinh céc trong s6 din din theo miu hoc. Két qua
huén luyén s€ tao trén 16p ra Kohonen cac cum dir liéu img v6i nhom cdc nut gén nhau trén
16p ra Kohonen. Cac mau hoc s& thude vé cum co6 khoang cach gin nhét tir né dén noron trong
cum. Theo tinh chét cia thut giai huan luyén trén mang Kohonen, cic cum co vi tri gan nhau
trén mang Kohonen s& chira cac dbi twong c6 mirc dd tuong tu cao ( tap vin ban c6 ndi dung
tuong tu nhau) [7].

3.2. Thuét giai huén luyén mang Kohonen

Chirc ning co ban cia thudt giai huén luyén mang Kohonen truyén théng 1a gom céc
vector trong clia cdc noron trén 16p ra Kohonen thanh céc cum rdi nhau [7]. Thuat giai huén
luyén mang Kohonen truyén théng nhu sau:

Budge 1: Khéi tao ngiu nhién cdc trong s trén 16p ra Kohonen va gan Nc(t) la ban kinh
ciia viing ling giéng. Khoi gan bién chu ky t=1

Bude 2: Pua vao mang mot mau hoc hay vector nhap v(t) va chuén hoa v(t)

Tinh khoang céch Euclide tir vector nhap v(t) dén tAt ca cac vector trong cla tit ca céc
noron trén 16p ra Kohonen va chon noron c6 khoang cach Euclide dE nho nhét tir vector hoc
v(t) dén trong tmg voi nut do.

dE (v,wic jc) = min (dE(vi,wij))

Trong d6 1,j 1a cdc chi sb hop 1¢ dugc xéc 14p theo kich thudce cia 16p ra Kohonen.

Bude 3: Céap nhdt céc trong s& ciia cac nut ndm trong vung lan cdn cta nut chira noron
chién thing (ic,jc) theo cdng thirc:
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wii(t+1) = wii(t) + v (v — wy(t) (1)
Trong déic-Ne(t) < i < ic+ Ne(f) va Je-Ne(t) < j < je+ Ne(t)
Hé s6y ¢6 tri nim trong doan [0,1], day 14 hé s6 hoc va s& giam theo thoi gian.
Budc 4. Cap nhat t =t + 1, dua miu hoc ké tiép vao mang Kohonen va quay vé buée 2 cho
dén khi dat duoc diéu kién hoi tu hay vuot qué sé In 1ap qui dinh.

4.GOM CUM PO THI BANG MANG KOHONEN VA RUT TRiCH Y CHINH

Dir liéu nhép vao mang Kohonen 13 tap céc do thi dic trung vin ban. Sau khi huin luyén,
céc do thi nhp s& dugc gom vao cac nut trén 16p ra ciia mang Kohonen [7].

4.1.Khéi tao do thi trong

. Mot noron trén 16p ra Kohonen 1a mot dd thi trong dugc tao ngau nhién dua trén tap dir
liéu nhdp vao mang Kohonen.

4.2. Khodng cich giita hai db thi

H Bunke [5] da dé xuat cong thirc tinh khoang cach giifa hai d6 thi. Cho hai db thi G1 va
G2, khoang céch giira hai d6 thi G1, G2, ky hiéu 1a d(G1,G2) dugc tinh nhwr sau:

| mes(G,, G,)|
max(|G,,| G, | @

Trong d6 mcs 1a db thi con chung 16n nhé‘t va |.| 12 kich thudc ctia b thi, trong nghién ctru
nay kich thuéc 12 s6 dinh coa db thi. Xét hai d6 thi & hinh 3.a va 3.b

e

(@) (b) © -

d(G,,G,)=1-

Hinh 3. Tinh khoang céch giira hai d thi

Hinh (3.a) 1a d6 thj G1, hinh (3.b) 1a 4 thi G2, hinh (3.c) 14 d6 thi con chung 16n nhét ciia

hai do thi G1 va G2. Khoang céch gitta hai d6 thi G1 va G2 1a:
G,,G

[mcs( 12 2)! =1_§_=0’4
max(| G,,| G, |) 5

Theo W Henry S. [9], bai toan tinh dd thj con chung 16n nhat 1 bai toén thudc 16p bai
toéan NP day du, nhin chung c6 ba cach giai bai todn. Mot 1a phuong phép sir dung clique toi
dai, hai la chién lugc sir dung ky thuat backtracking va khéng sir dung clique t6i dai, phuong
phdp thir ba 14 cac ky thuat khac. Ching tai d4 sir dung tiép cén cia W. Henry S. [9] de tao do
thi ket hop ( association graph) va dung ky thudt tim clique t6i dai trén dé thj két hop cua hai

d(G,,G,)=1-
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@b thi G1 va G2 dé tim db thj con chung 16n nhét cta ching. Cho hai d6 thi G1=(V1,E1) va
G2=(V2,E2) nhu trong hinh 4.

Lh

@

2 4 7

[z

Hinh 4. Hai db thi

Db thi két hop G=(V,E) cia hai dd thi G1=(V1,El) va G2=(V2,E2) la db thj c6 V
cV1xV2, canh (ul,v1) va (u2,v2) 1a ké nhau néu:

(ul,u2) € E1 va (v1,v2) € E2
tb‘eg’

(ul,u2) ¢ Elva(v1,v2) ¢ E2
(a) (b) (c)

Hinh 5. Db thi két hop va dd thi con chung 16n nhat

Db thi két hop cua hai db thi G1, G2 1a db thi ndm trong hinh (5. a), clique t6i dai nam &
hinh (5.b) va do thj con chung 16n nhit ndm & hinh (5.c).

4.3. Cap nhit dd thi trong trén cac dinh cia lé'p ra Kohonen

Trong qua trinh huén luyen mang Kohonen can cép nhat trong sb cua cic norron trong
vung lan cén noron chién thing. Luu y khu ding mang Kohonen dé gom cum do thi, mdi
noron trén 16p ra Kohonen la mGt dd thi chir khong phai 1a vector trong nhu trong m6 hinh
truyén théng. D& cap nhit b thi trong, H. Bunke [5] [8] str dung khai niém d6 thi trung binh
co trong (welghted means graph) cta cap db thi dé& cap nhat db thj trong. Cho hai do thi G1 va
G2, dd thi G 1a db thi trung binh c6 trong cua hai dd thi G1 va G2 néu véi sé o sao cho
0<0<d(G1,G2) ta co:

d(G1,G) =« (3)
va
d(G1,G2) = o +d(G,G2) 4)
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Tir céng thirc (3) va (4), suy ra d(G1,G2)=d(G1,G)+d(G,G2)
Dé cép nhat trong sé cia mang Kohonen ta sir dung céng thirc (1). C6 thé viét lai cong
thirc (1) dudi dang.
Ynew=Yold = 'Y(X'YOld) (5)
hay
) ) X = ¥new =(1"Y)(x"yold) (6)
Neu thay thé Gl=x, G=ynew, G2=yold, toan tir -” bf?mg ham tinh khoang céch “d(-,-)”,
thi cong thire (5) v (6) s& tré thanh cdng thic (7), (8) sau déy:
D(G,G2) =vyd(G1,G2) (7
Va
d(G1,G) = (1-y) d(GL,G2) ®)
Néu dit a = (1-y) d(G1,G2), thi cong thire (7),(8) s€ trd thanh cong thire (3),(4). Néi cach
khac G 1a d6 thj c6 trong cuia hai d6 thi G1 va G2.
.Tr cong thire (7),(8) ta c6 coéng thire (9) nhu sau:
d(GlJG)_l“—y (9)
d(G,G,) ¥

Thudt giai di truyén dugc sir dung dé tim dd thi trung binh ¢6 trong cua hai dé thi G1 va
G2 véi cac dic diém sau:

4.3.1.Khéi tao quin thé

D6 thi dugc biéu dién bing ma trin ké c6 dinh V=V1UV2. Nhidm séc thé 14 cc tap cac db
thi ing vién cla do thi trung binh ¢6 trong (tdp hop ma trin). Tap cac do thi ban dau duoc khoi
tao ngau nhién dua trén hai d6 thi G1 va G2.

4.3.2.Phép todn lai ghép: lai ghép hai ma trin

Lai theo cac duong chéo ciia ma trén.

Trudc khi lai ghép:

1§18 o0 | 0 1jo]1]1

111 010

0/ 1110 | Nhiém sic thé ' 1{0]0]1
Nhiém séc thé

oj[1]0]1 1{1]1]1

Sau khi lai ghép:

1{olo]o 1111

of1 (111 1]1]0]1

0{1]1]0 |Nhiém sic thé 1{o]o]1
Nhiém sic thé

ol1]0]1 NERERE

4.3.3.Phép todn dpt bién
Chon mét vi tri i,j ngau nhién trong ma trin a (ma trin nhiém sic thé), in dinh gia tri ngau
nhién (thém bt canh trong do thi) va gan tri cho aij va aji

Trang 26




TAP CHi PHAT TRIEN KH&CN, TAP 11, 5@ 05 - 2008

1{1]o]0 1{1]0]1
1f1]1]1 i 1{1]1]1
0/ 1|1 |0 | Nhiém sic thé Nhidm sic thé sau dotbién [0 |1 |1 [0
ol1]0]1 {101
4.3.4.Ham phi hop
Cuc tiéu ham sau:

d(aG,,G -
sty =2GeG) 17

d(G,G,) 7

Trong do y la hing s6 xac dinh téc d6 hoc va 0 <y < 1. Ham nay c6 tri cang nho thi dd
pht hop ctia nhiém sdc thé cang cao.

4.4. Trich rit ndi dung chinh trén 6 thi trong ciia 16p ra Kohonen

Mot s6 dd thi cd trong tiéu biéu trén 16p ra Kohonen dugc trinh biy & hinh 6. C6 thé rat
trich tir cac dd thi ¢6 ra cac y chinh trong khéi ngir liéu van ban, vi du cac doan vin hoéc céc
ciu c6 chira cac tir hodc cum tir dong hién nhu trong céc do thi trong s& mang y chinh trong tap
van ban clia cum.

phy thuge ham

Hinh 6. MJdt vai d(;)'lhi trong trén céc dinh ctia 16p ra Kohonen

Mot vai dd thi trong 6 chira cic nut khong ¢6 nut ké. Cac nit nay s& bi loai khoi db thi
trong.

5. THU NGHIEM VA BAN LUAN

5.1. Thir nghiém va ban ludn két qua gom cum

Céc hé sé Precision, Recall va F-measure duge sir dung dé danh gia két qua gom cum.
Chuing t6i so sanh két qua gom cum thong diép theo giai phap & xuét va so sanh véi két qua
gom cum thong diép béng tay (do ngudi lam). Két qua gom cum thong diép bing tay dua trén
céc chi dé con trén dién dan thao ludn qua mang, trong d6 mi chi dé 1a mot cum.

X¢ét tap c6 n thong diép, sau khi gom cum bing tay ta c6 m cum, va sau khi gom cum bing
hé thong phan mém gom cum vin ban cé k cum. Trong qua trinh thir nghiém ta c6 m<k. Dé
danh gia két qua cua hé thong, ta tién hanh xéc dinh ba hé s6 Precision, Recall va F-measure
gifta hai cum trong hai hé thong.
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I, "'I-\x/.f -'\\
B A [ &;
%
T
D

" Hinh 7. Quan hé giita hai cum

Goi a=|Al, b=[B| va ¢=|C|.Trong hinh 7, cum mi do con ngudi tao ra 1a AUB gbm c6 at+b
viin ban, cum ki do hé théng gom gdm 14 AUC ¢6 a + ¢ vin ban. Hai cum trén c6 phan chung
1a A va gdbm a van ban. .

Heé s6 Precision giifa hai cum trén duoc ky hiéu 1a P (Precision) phan anh dd chinh x4c cua
truy van va duoc tinh bing cong thirc:

T

(10)

Hé sb Precisiqn cho biét ti 1& giita s§ van ban duoc gom cum ding. Néu P=1 thi cic vin
ban trong cum ki nam trong céc vin ban ctia cum mi

Hé §6 Recall gifta hai cum mi va ki dwoe ky hiéu 1a R (recall) va dugc tinh bing cong thirc
(11). Neu R =1 thi cac van ban trong cum mi thudc cc vin bin nim trong cum ki '

a

B a+b (1)

Co thé !{é't hop hai hé sé Precision va Recall lai thanh hé sb F-Measure. Hé s6 F-Measure
dugc tinh bang cong thic:

F, = :

0:l+(l—c>c)l . (12)
P R .

Gia tri & cang cao s& tic dong manh dén hé s Recall, nguoc lai gia tri & th{ip s€ tac
dong manh Ién hé s Presicion Thong thuong hé sé @ trong cong thirc (12) duoc chon 13 0.5.
Khi dé cong thire (12) duogc viét lai:

_ 2PR
5 =57 (13)

Brew C. [2] dé nghi cich danh gia nhu sau: Tuong mg v6i mét cym trong két qua gom
cum cua hé théng ta di tinh gid tri cia do do F-measure véi tat ca céc cum dugc gom b?mg tay.
Chon ra gia trj ctia F-measure cao nhit va loai cum nay ra. Tiép tuc cong viéc trén, cho cic
cum con lai. Téng cac gié tri F-measure cang cao thi hé théng gom cum cang chinh x4c.

Tép két qua thir nghiém gom cum c6 500 thong diép thude vé 5 ch dé khac nhau, mai chi
dé c6 100 théng diép. Kich thudc 16p ra Kohonen la 8x8; Chu ky 1ip max 1a 5000; Chu ky cap
nhat ban kinh viing lan cn 1a 50. D6 thi dong hién duoc sir dung dé diic trung thong diép.

3.1.1.Phwong phdp gom cum vector

Két qua: Phuong phap gom cum béng tay: cho 5 cum moi cum c6 100 théng diép . Phuong
phép gom cum van ban trong dé vector dugc sir dung dé biéu dién vin ban. Sé cum thu duoc
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sau khi gom cum 13 8 cum. Sir dung céc cong thire (10),(11),(13) dé tinh cac hé s6 Precision,
Recall, F-measure. Ta c6 két qua tinh F-measure nhu trong bang 1:

Bing 1. Két qua tinh F-measure gita gom cym béng tay va gom cum vector

N Nguoi Cum 1 Cum 2 Cum 3 Cum 4 Cum 5
ay .
Cum 1 0.32 0.12 0.12 0.35 0:13
Cum 2 0.12 0.00 0.35. 0.12 0.43
Cum 3 0.00 0.14 0.23 0.23 0.23
Cum4 0.12 0.23 0.35 0.35 0.31
Cum 5 0.00 0.24 0.12 0.12 0.23
Cum 6 0.00 0.34 0.54 0.43 0.12
Cum 7 0.13 0.23 0.12 0.12 0.35
Cum 8 0.00 0.12 0.00 0.12 0.23
Max 0.32 0.34 0.54 0.43 0.43

Téng Max cho gom cum vector = 0.32+0.34+0.54+0.43+0.43=2.06

5.1.2.Phwong phdp gom cum d6 thi dwoc siv dung dé biéu dién vin ban

S6 cum vin ban thu duge 1a 6 cum Tinh gid tri cua cac hé s6 gitra két qua ctia phuong
phap gom cum d6 thi va phuong phip gom cum bang tay. Sir dung cdc cong thirc
(10),(11),(13) dé tinh cic hé sO Precision, Recall, F-measure. Ta c6 két qua tinh F-measure
nhu trong bang 2:

Béng 2. Két qua tinh F-measure giira gom cym béng tay va gom cum db thi

N}Jgﬂﬁi‘ Cum 1 Cum 2 Cum3 Cum 4 Cum 5

ay o
Cum | 0.35 0.12 0.22 0.35 0.34
Cum 2 0.21 023 ] » 0.23 0.12 0.54
Cum 3 0.54 0.12 0.12 0.42 0.23
Cum 4 0.12 0.23 0.68 0.56 0.23
Cum 5 0.35 0.32 0.23 0.34 0.35
Cum 6 0.12 0.12| - 0.23 0.12 0.12
Max 0.54 0.32 0.68 0.56 0.54

Téng Max cho gom cum d thi = 0.54+0.32+0.68+0.56+0.54=2.64
Chiing tdi ciing da thir nghiém véi 5 tip miu ngau nhién khéc mdi tap ¢6 500 vin
ban. Két qua dugc néu trong bang 3.
Bing 3. Két qua thir nghiém véi céc tip mau ngdu nhién

Tap mau ngau nhién Tong Max cho gom cym Tong Max cho gom cum
vector do thi
Tap mau | 2,06 2,64
| Tap méu 2 2,21 2,98
Tép mau 3 3,01 3,34
Téap mau 4 2,34 3,12
Tap mau 5 2,23 2,56
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Nhén xét: Qu~ thir nghiém va tinh tong gia trj 16n nhat clia hé s& F-Measure cho nhidu tap
méu khic nhau, chung t6i nhan thdy tong gia tri 16n nhét ctia hé sb F-Measure clia hé théng
gom cum van ban dugc biéu dién bang do thi 16n heu nhiéu so v6i hé théng gom cum vin ban
duoc biéu dién bang vector. Diéu niy khuyén khic; chung t8i tiép tuc phat trién phuong phéap
biéu dién vén ban do thi nhim thay thé cac phuong phép biéu dién bang g6 tir va vector tir véi
muc dich ndng cao chat lugng gom cum.

5.2. Ban ludin vé d¢ phirc tap tinh tosn ciia giai phap dé xuit

So voi giai thudt sir dung vector véi mang Kohonen truyén thdng, giai thust dé xudt sir
dung db thi va van giif nguyén cac phén chinh yéu cia giai thuat hoc trén mang Kohonen. Giai
thuét hoc méi chi thay dbi & cach thirc tinh khoang cach giita mau nhap va dé thi trong va cach
thirc cép nhat do thi c6 trong. Déi véi viée sir dung vector trén mang Kohonen theo tiép can
ci, cac cong doan nay bao gom viée tinh khoang cach Euclide va viéc cap nhat trong qua viéc
di¢u chinh thanh phan cua vector trong trong ving l4n cin noron chién thang. Theo tiép cén sir
dung db thi trén mang Kohonen, céc cong viée ndy dugc thay thé bang viée tinh khoang céach
ctia hai do thj va cong viéc tinh db thi trung binh c6 trong (cap nhat dd thi trong). Céc db thi
duoc biéu dién bfmg ma trén ké&. Viéc tinh khoang céch giita hai dd thi va tinh d thi trung
binh ¢6 trong theo tiép can thuat giai di truyén 1a céc cong viéc doi hoi thoi gian xir ly. Hinh 8
1a biéu db so sanh thoi gian xur ly trung binh cta hai phuong phép véi tap thi nghiém chira
100, 150, 200, 250, 300, 350,400, 450, 500 thong diép. Thoi gian duoc tinh bang phut 1a thoi
gian xir ly cia giai thut hoc. Két qua thu dugc tir viéc chay chuong trinh trén mdy PC
Pentium 4, 3GB véi bo nhd 500 Mbyte RAM.

Biéu db so sanh thi gian xwv ly chia 2 giai thuat

600
500

400 -
300 :
200
100

[ —e— Dung vector|
| —=—Ding d® thi |

Thoi gianarly ( gidy)

100 150 200 250 300 350 400 450 500
Sé vidn ban

Hinh 8. So sanh thoi gian xir Iy cua giai thudt ding vector va giai thudt diing d6 thi

Chiing t6i cling da tién hanh lua chon 5 tdp mau khac nhau mdi tap rpﬁu cd chirng 500 vén
ban tién hanh thir nghiém nhu trén. Ket qua thir nghiém ca hai cich bang tay va bang thyat
toén dé xuat voi thoi gian xir Iy trung binh nhu sau:

Bing 4. So sanh thoi gian xir ly v6i cc tAp miu ngau nhién

Tap mau ngiu nhién Chénh léch trung binh vé thoi gian xur
1y (1in)
Téap mau 1 1,62
Tap mau 2 1,78
Téap mau 3 1,65
Téip mau 4 1,92
Tép mau 5 1,56
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Céc sé lidu trén bidu db cho thiy giai thuat d& xudt c6 thoi gian xir Iy trung binh gdp gan
1,7 lan so véi giai thuat Kohonen str dung vector. Tuy vay, nhu da nhin xét & phﬁn trén, giai
thuat dé& xuét cho két qiia gom cum c6 d6 chinh xac vugt troi giai thuat Kohonen su dung
vector va m& ra huéng cai tién chat luong két qua gom cum trén cac 16p ra ciia mang Kohenen
béng tiép cdn dd thi.

6. KET LUAN

Bai bao. trinh bay két qua nghién ctru xdy dung mot hé théng gom cum théng diép trén
didn dan thao luan nhim hé tro trich luge ndi dung chinh trong khéi théng diép. Céc thong
diép 1a mot dang van ban. M hinh d6 thi dugc sir dung dé biéu dién vin ban nham thé hién
céc quan hé céu tric, nglt nghia giita cc tir, khdi niém,... Phin mém tach tir tiéng Viét da
duoc sir dung dé tach ding céc tir don, tir ghép trong vin ban tiéng Viét. Mang Kohonen da
duoc sir dung dé gom cum céc dd thi biéu dién van ban. Khoang cach gitra hai db thi dugc tinh
dua vao do thi con chung 16n nhat gitra hai dd thi. Tiép can dd thi két hop va clique tbi dai
duoc st dung dé tim db thi con chung 16n nhit gitta hai do thi qua db thi két hop. Dé cap nhit
dd thi trong trén cac nit cta 16p ra Kohonen, ching t6i da sir dung tiép can do thi trung binh
¢6 trong dugc tinh bing thut giai di truyén Giai thujt dé xudt da dugc thir nghiém dé gom
cum thong diép trén dién dan thao ludn va phan tich két qua vé mat chit lugng va thoi gian xir
1y.Chung t6i dang tiép tuc nghién ciru cai tién viéce tinh todn khoang cach do thi va do thi trong
dé giam d6 phic tap tinh toan.

GRAPH CLUSTERING AND APPLICATION TO THE EXTRACTION OF
MAIN IDEAS IN COLLECTION OF ONLINE FORUM MESSAGES

Do Phuc, Mai Xuan Hung, Nguyen Thi Kim Phung
Univesity of Information Technology, VNU-HCM

ABSTRACT: This paper presents the results of building a graph clustering system for
grouping the similar messages of forum of e-learning system and extracting the main ideas in
the collection of messages. Message is a kind of text. To cluster the messages, we need a model
for representing the documents. The traditional approaches used the models of bag of words
or vector model for representing the documents. These models discard the important structural
information of document such as word position, the semantic relation of words in document,
the links of web pages... Recently, there are several works using the graph for representing the
documents. After representing the documents by graph, Kohonen neural network was used for
grouping the graphs. One of the advantages of Kohonen neural network is to cluster the data
without specifying the number of clusters. Besides, Kohonen neural output layer is a document
map which can put on the computer display for easily accessing the similar documents. The
graph distance based on the maximum common sub-graph and the updated operation of
Kohonen neural network based on the weighted means of two graphs was chosen. Our
proposed solution with the messages in our online forum was tested and discuss the resulls
were analysed.

Keywords: Weighted means of graphs, Graph clustering, Graph Distance, Kohonen
neural network, Genetic algorithm
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