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COMMUNITY DETECTION METHODS ON SOCIAL NETWORKS
BASED ON MINING ATTRIBUTES

CAC PHUGONG PHAP PHAT HIEN CONG DPONG TREN MANG XA HOI
DUA VAO KHAI THAC THONG TIN THUOC TINH

Tran Vin Cuong
Truong Pai hoc Quang Binh

ABSTRACT: In recent years, community detection in social networks has been a hot
research topic that has attracted much more attention in the scientific community.
Community detection has significant applications in domains of social network analysis
such as sociology, business, criminal detection, recommendation systems, etc. The
computational complexity is hampered by the huge size and the dynamic nature of social
networks. This paper introduces community detection methods in social networks based on
mining network attributes. The paper also introduces further research directions as well as
some open challenges for the community detection problem in social networks.
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TOM TAT: Phdt hién céng dong trong mang xa hoi la mét chii dé nghién ciru da thu
it nhiéu sw chii y trong cong dong nghién ciru trong thoi gian qua. Phdt hién cong dong cé
nhitng vng dung quan trong trong cdc linh viec phdn tich mang xa hgi nhu xa hoi hoc, kinh
doanh, phat hién toi pham, hé tho”'ng khuyén nghi,... Do phirc tap tinh todn cua cac thuat
todn phadt hién cong dong la mot rao can Iém béi quy mé mang I6n va tinh chat déng ciia
mang xa héi. Bai viét nay giGi thiéu vé cac phwong phdp phdt hién cong dong trén mang xa
héi dya vao khai théc thude tinh mang. Nhitng hirdmg nghién civu tiém néng ciing nhuw mét
56 thach thirc mé cho van dé phat hién cong do”‘ng trén mang xd hoi dwoc thao luan va goi
mé hwdng gidi quyét,

Tir khoa: Phat hién cong déng, phdn tich mang xd hoi, do thi thuéce tinh.

1.GIOI THIEU

Mang xa hoi dugce tao thanh tir cac tac
nhan, chi yéu 1a con nguoi va dir lidu trén
mang xa hdi duogc sinh ra tr nguoi dung, tur
cac dir liéu li€u twong tac cua nguoi dung.
Mang xa hoi tao diéu kién thuan loi cho céc
phuong thirc giao tiép khac nhau va thé
hién sy da dang cua cac loai tuong tac xa
hoi. Mang xa hoi tao ra mot moi trudng
thuan loi dé ngudi dung twong tac va chia sé
tin tirc. Noi chung, mang xa hoi la mdt tap
hop céc tac nhan dugc két ndi v6i nhau

thong qua cdc mdi quan hé duoc tao ra
trong qua trinh twong tac truc tuyén. Mang
x3 hoi c6 thé duogc biéu dién dudi dang dd
thi trong do cac dinh dai dién cho tac nhan
xd hoi va cac canh thé hién cho mdi quan hé
xa hoi cua céc tdc nhan [2]. Trong mang
biéu dién cho mang xa hoi, cac cAu tric
cong dong hinh thanh nén cac nhém dinh cé
nbi day dic va c6 két ndi thua thét hon voi
cac dinh bén ngoai nhom. Phat hién cong
ddng trong mang xa hoi 1a mot bai toan da
dugc nghién ctru sau trong nhitng nim gan
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day va no co rat nhidu tng dung rat thiét
thuc trong thuc tién nhu phan tich xa hoi
hoc, kinh doanh, phat hién td6i1 pham, hé
thong khuyén nghi,... [2] Xac dinh cong
d6ng tir mang xa hoi gitp hiéu duoc hanh vi
ctia ngudi ding va mdi quan hé giira cac
thanh vién trong cong dong. Viéc phat hién
cac cong ddng ciia mang c6 tmg dung quan
trong trong céc linh vure khac nhau nhu tiép
thi lan truyén va mé hinh héa sy 1ay lan cta
dichbénh [2].

Cong dong dugc phan thanh hai loai
d6 1a cong ddng roi rac va cong dong chong
chéo. Trong cong déng 101 rac, mdi thanh
vién chi thudc vao mot cong dong duy nhét.
Tuy nhién, trong thuc t& mdi ngudi ding
trén mang x4 hoi lai c6 thé thudc vé nhidu
nhom cong dong khac nhau nhu gia dinh,
ban than, dong nghiép, nhém cing so
thich,... Cac cong dong co cac tic nhan giao
thoa nhau duoc goi 1a cong dong chong
chéo. Phuong phép phat hién cong dong
phod bién c6 thé dugc phan thanh hai loai:
phat hién cong dong dua trén cau tric biéu
dién ctia cong déng (dva vao ciu triic, mat
d6 két ndi cua céc dinh) va phat hién cong
ddng dya trén ngit nghia (cac dinh co bdi
canh nglr nghia tuong tu). Phuong phap
phat hién cong dong dwa trén ngit nghia
khai thac ca bdi canh va mdi quan hé cua
cac dinh. Do d6, cong dong phat hién thé
hién duoc sy gin két hiéu qua hon. Van dé
phat hién cong dong trén mang xi hoi co
mot s6 thach thire nhu tinh cdu trac mang da
dang va dit 1iéu 16n, dong ciia mang xa hoi
[11]. Nhing thach thtc trén da thic day su
quan tdm ngady cang 16n cua cong dong
nghién ctru d6i voi cac thuat toan danh cho

mang xa hoi.

Su tang truong nhanh chong cua dir
liéu mang va sy phong phu cua thong tin
nguoi dung da thu hut sy cht y cua cac nha
nghién ctru trong viéc khai thac thong tin
thudc tinh dé phat hién cong dong. Bai bao
nay trinh bay khao sat so bo vé cac phuong
phéap phat hién cong ddng dua trén khai thac
thong tin thudc tinh cia mang xa hoi dugc
dé xuét trong nhitng nam gan day. Cac danh
gia sé tap trung vao cac phuong phap phat
hién cong dong khai thac thong tin thudc
tinh ctia mang. Phan cudi ciia bai bao trinh
bay mot sé huéng nghién ciru mé tiém nang
cho bai toan phat hién cong dong trén mang
xa hoi hién nay.
2.CAC KHAINIEM LIEN QUAN

Mang x4 hoi c6 thé duoc mé hinh hoa
dudi dang d6 thi G = (V, E), trong d6 V 1a
tap cac dinh dai dién cho nguoi dung
vadREV xV 1a tdp cac canh thé hién mbi
quan hé hodc tuong tac gilta cac nguoi
dung.

Néu hai nguoi dung 1 ban bé hoic ¢6
twong tac thi gira hai dinh tuong tng ton
tai mot canh [2]. Do thi biéu dién mang xa
hoi c6 thé 14 d6 thi c6 huéng hodc vo hudng
tuy thudc vao mbi quan hé duoc thiét 1ap
giita cac nit mang. Do thi ¢ hudng thé
hién moi quan h¢ mot chiéu tir thue thé nay
sang thuc thé kia. Trong khi d6, d0 thi vo
hudng thé hién mbi quan hé twong hd gitra
hai thuc thé.

Dinh nghia vé cong dong thudng phu
thudc vao ngir canh tao nén cong dong. Mot
cong déng C, mo6 ta mdt nhom dinh, duoc
goi la dd thi con, c6 cac thudc tinh chung.
Mot cong dong 1a mot nhém céc dinh c6



két ndi ndi by day dac va két nbi ngoai
thua hon [2].

(b) Cong dong chdng chéo

Hinh 1. Minh hoa vé cac loai cong déng

Céu triic cong dong 1a mot phan chia
mot d6 thi G thanh k dd thi con
C={Cj,...,Cx}trong d6 C; biéu thi cho
cong dong thir i va V = UX, C;. Nhu vay,
mdi dinh ctia d0 thi 1a thanh vién ctia mot
va chi mot cong ddng. Tuy nhién, trong
cac mang xa hdi, mot nguoi dung cod thé
tham gia nhiéu nhém xi hoi c6 chu dé
khac nhau nhu gia dinh, dong nghiép, ban
bé hay trong nhém c6 cha dé cing quan

tam,... Do do, trong thuc té cong déng co
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thé duoc chia thanh hai loai 1a cong dong
101 rac va cong dong chong chéo (Hinh
1). Trong cong dong rdi rac, mdi nut chi
thudc vé mot cong dong duy nhét, tic 1a
CinC=0, Vi # j. Nguoc lai, cac dinh cua
cong dong chong chéo co thé thudc veé
nhiéu cong dong khac nhau, tic 1a 3i # j,
CinCj= @ [2].

3. MOT SO PHUONG PHAP PHAT
HIEN CONG DPONG DUA VAO
KHAI THAC THONG TIN THUQC
TINH MANG

Phét hién cong déng la mot cha dé
nhéan duoc nhiéu su quan tadm cua cac nha
nghién ctu dac biét la trong linh vuc
phan tich mang xd hoi. Pa c6 nhiéu
phuong phap phat hién cong ddng st
dung cac huéng tiép can khac nhau da
duoc dé& xuat dé ap dung cho dir lidu
mang x3 hoi nhu phan tich cu tric mang
[5,4], md hinh xéc sudt, phuong phap hoc
sdu,... Phuong phap phat hién cong dong
nhan dugc nhiéu sy quan tim cia cong
ddng nghién ctru 1a phan tich ciu tric
mang. Cac thudc tinh lién két, thudc tinh
ctia nut mang dugc phan tich dé phat hién
cong dong. Vi su phat trién nhanh chong
cua mang xa hoi va sy phong phu cua
thong tin nguoi dung tuong tac trén mang
da thu hat sy chu y cia cac nha nghién
ctru trong viéc khai thac thong tin thudc
tinh dé phat hién cong dong. Trong phan
nay, ching t6i chi tap trung vao mod ta y
tuong chinh cua cdc phuong phap phat

hién cong dong hién co6 trén mang xa hoi
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trong nhig nim gan day bang cach sir dung
phuong phép khai thac cac thudce tinh nit va
canh cta mang. Nhitng thudc tinh nit va
canh cia mang phan anh ban chét cua dit liéu
cta nguoi dung va céac dir liéu tuong tac cua
cac nguoi dung khi st dung mang xa hoi.
Mot cong dong cé thé chira mot vai
chu dé 1a nhitng noi dung chinh ma thanh
vién cong ddng thuong trao dbi. DE hiéu rd
hon vé ngit nghia co ban cua cong dong,
Wang et al. dd nghién ctru mdi twong quan
ctia cac chu dé khac nhau trong cong dong
[12]. Tac gia dd mo hinh hda su hinh thanh
cta timg khia canh dua trén gia dinh rang
ngudi ding 6 nhidu kha ning giao tiép voi
nhau hon khi hg ¢ trong cung mot cong
ddng va cac chu d& cua ho ¢ méi tuong
quan chédt ché véi nhau. Mot md hinh tuong
quan chi1 d& da duogc thiét ké dé tim hiéu ciu
trac cong dong va dién giai ngit nghia cta
timg cong dong. Jiang va cong su dd nghién
clru tac dong cua cac chu dé& & cép do ca
nhan d6i voi sy hinh thanh c4u tric lién két
mang va ndi dung mang [7]. Ho chi ra ring
cac chu dé riéng 1¢ trong mang x4 hoi dong
vai tro cot 18i trong viée tao ra cong dong.
Néu hai c4 nhan & trong cing mdt cong
doéng va cung quan tdm dén cac chi dé
gidng nhau thi diéu d6 cé nhiéu kha nang 1a
tuong tac véi nhau. Ngoai ra, su ton tai cua
mdi quan hé gitra cic c4 nhan con phy thude
vao mbi quan hé giira cac cong dong ma ho
tham gia ciing nhu nhitng chi dé cing quan
tam. Jiang d4 dé xuit mot mo hinh phat hién
cong dong tong quat ¢& mo phong viée tao
céu tric lién két mang va ndi dung mang
dwa trén cac chu dé riéng 1¢. Yang da dé xuét
phuong phép phat hién cong dong cho cac

mang c6 thudc tinh nut [14]. Phuong phap
duoc thiétké dya trén cac gia dinh sau:

Céc nit trong cling mot cong dong cd
kha nang dugc két ndi voi nhau.

Céc nit riéng 16 ¢ thé thudc vé nhidu
cong dong (tuc 1a cac cong dong chong
chéo).

Néu hai nut thudc vé nhiéu cong dong
chung, chiing c6 nhiéu kha nang duoc két
nbi hon 1a chi chia sé mot cong dong chung
duy nhét.

Céc nit thudc cung mot cong ddng cd
khanang chia sé cac thudc tinh chung.

Phuong phdp dua trén ndi dung cua
nat c6 nhuge diém 1a chua khai thac duoc
yéu tb twong tac giita cac ca nhan. Thong tin
lién két cung cap thong tin c6 gié tri ¢é mo
ta dac diém cta cong dong. Liu va cong sur
da dé xuat két hop khai thac céu trac to pd
cua mang va cac thudc tinh nut tr géc do lan
truyén ndi dung dé phat hién cong dong
trong mang xa hoi [9]. Mot mang dugc xem
1a mot dd thi dong va su tuong tac gitra cac
nut tao thanh ciu tric cong doéng. Phuong
phép nay xem mang 1a mot hé thong dong
va cong déng la trang thai on dinh duogc
chia sé boi cac nut trong cong dong do. Su
tuong tac giita cac nut duoc biéu dién dudi
dang mo hinh tuyén tinh vé sy lan truyén
anh hudng va mo hinh hoa céc tuong tac
tryc tiép bang random walk. Trong thuc té
mot nhom trén mang xa hdi ngudi dung co6
thé tham gia nhom ma khong can biét cac
thanh vién khac. Guidi va cong su da dé
xuit mot phuong phéap phat hién cong dong
dong cua cdu trac nguoi dung trong cac
nhom trén mang xa hdi Facebook [6]. Mot
nhém duge biéu dién du6i dang biéu dd



trong d6 canh giira hai nut biéu thi cac nut
nay da twong tic voi nhau trong nhom. Dé
giai quyét tinh nang dong ciia cong dong,
cac canh c6 thé duoc thém vao khi cac cap
nit méi ¢ tuong tac va cac canh co thé bi
x6a néu cac nut trong ing khong tuong tac
trong mot khoang thoi gian (dugc thiét lap
trude). Su tuong tac gilta cac thanh vién
trong nhom duogc trich xuat dé phat hién
cong dong dong. Phuong phap nay cho
phép tim ra cac nhom nguoi ding giao tiép
nhiéu trong khoang thoi gian hién tai va su
phat trién cia cic nhom theo thoi gian.
Sheng goi nhitng nguodi c6 chung sé thich,
thoi quen va c6 quan hé gan giii thuong giao
tiép v6i nhau hang ngay 1a comfort zone
[10]. Mdi nguoi dung thudng tuong tac
thuong xuyén voi mot sé ngudi ding trong
comfort zone va it khi twong tac voi nhitng
nguoi dung khac ¢ ngoai ving dé. Sheng da
dé xuit mé hinh tu dong xac dinh cong
d6ng trong mang bang cach mé phong hanh
vixa hoi cia con ngudi. Y tudng co ban cua
phuong phép nay la xac dinh comfort zone
va mo phong sy phat trién cua cu tric
mang trong qué trinh truyén b thong tin.
Céc phwong phép phat hién cong dong
khai thac ca c4u tric va thudc tinh ciia mang
da chung minh dugc tinh hiéu qua cao.
Wang va cong sy da dat ra hai cau hoi
nghién ctru [13] d6 1a: 1) Déi véi mbi lién
két gitra hai nut, qua trinh hinh thanh ctiané
dbi voi cau trac cong dong 1a gi? 2) Mdi
ngudi dung déng gop nhu thé nao vao viée
hinh thanh ngir nghia mang? Ddi véi van dé
thtr hai, cAn xem xét hai khia canh 12 hai loai
nd1 dung trong mang (ndi dung canh va nut)
va su quan tim dén nhiéu cha dé ciia ngudi
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dung. Bang cach phan tich mét s lugng 16n
mang di chi ra ring hanh vi xa hoi cia
nguoi ding 14 yéu t6 co ban dé tao ra ciu
tric cong dong. Hanh vi xa hoi bao gdom
tuong tac cua nguoi dung, sé thich dang bai
ctia nguoi dung, nhidu cha dé quan tim cua
nguoi ding va sy thay déi theo thoi gian
ctia cac chii d¢ quan tim. Nhiing hanh vi xi
hoi nay mé ta chinh xac cac mdi quan hé
bén trong cua cdu tric cong dong, ngir
nghia ctia cong dong, cdu tric lién két mang
va ndi dung mang. Trong mang xa hoi,
nguoi ding giao tiép véi nhau bang cach
chia sé tin trc va binh luin vé tin tirc tao ra
mdi quan hé giira nhimg nguoi dung. Noi
dung tin tic tr ngudi dung tao thanh ndi
dung mang phan anh cac chii d& quan tim
cua nguoi dung va thong tin ngir nghia ctia
mang. Hanh vi xa hdi ciia nguoi dung anh
hudng dén ciu tric cong dong va ngir nghia
cong dong.

Kham phé cong ddng ngir nghia theo
chua dé 13 phuong phap nghién ctru rat dang
quan tAm. Wang va cong sy da tich hop ciu
trac 1ién két mang, ndi dung nit va ndi dung
canh dé phat hién cac cong dong cd ngir
nghia vé mit cdu trac va chi dé cho cac
mang dong [11]. Theo phuong phap nay,
mang dua trén ndi dung dugc chuyén doi
thanh mang tuong tac canh nut. Mang xa
hoi chira cac ngudn thong tin hitu ich dé
phan tich cdu trac mang, chang han nhu chu
dé quan tdm cua nguoi dung va tuong tac
cua nguoi dung. Akachar va cong su da dat
ra hai cau hoi nghién ctru cho bai toan phat
hién cong dong trén mang xa hoi [1]: (1)
Lam cach nao chung tdi c¢6 thé kham pha
cac cong dong phan anh ca diém manh
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trong tuong tac cia nguoi dung va sé thich
ctia ho? (2) Lam cach nao chung ta c6 thé
cép nhat cu tric cong dong dé phat hién
cac cong dong méi ma khong can tinh toan
lai chiing & m&i thoi diém trong toan mang?
Tac gia da thiét ké 2 giai doan dé kham pha
va cap nhat ciu tric cong dong. Trong giai
doan dau tién, thuat toan phat hién cong
ddng tinh dya trén thong tin ndi dung va ciu
tric dugc su dung dé xac dinh céc cu tric
cong déng ban dau. Giai doan hai, phathién
va cdp nhat lai cAutruc cong déng trén co s¢
khai thac cac chii dé quan tAm cua tirng nut
nham xac dinh chinh x4c nhém ma nut dé
thudc vé.

Céc phuong phép phat hién cong dong
bang cach phan tich lién két ciia mang
khong phan dnh dugc ngit nghia nhu cac
chu d& quan tim dugc nguoi ding chia sé.
Zhao va cong sy di dé xuit mot phuong
phap phat hién cong dong theo dinh huéng
cha dé két hop ca phan cum ddi tuong va
phan tich lién két. Trudc hét, phan cum
khong gian con dé phan cum tat ca cac dbi
tuong thanh cac cha dé. Sau do, cac thanh
vién li€n quan dén cac ddi tuong dugc chia
thanh cac cum cha d&, trong d6 mdi cum
trong tmg véi mot chu dé riéng biét. Cubi
cung, dé phan biét d manh cuia cac két nbi,
phan tich lién két dugc thuc hién trén ting
cum chil d& dé phat hién cac cong dong theo
chu dé. Vi cac lién két cua cac nut trong
mang xa hoi thuong chlta cdc mo ta ngir
nghia nén cong dong lién két co thé mo ta
hanh vi cong dong tét hon so voi cong dong
cac nut. Viéc phat hién cong déng dua trén
cu tric lién két mang va ndi dung mé ta c6
thé bi gidi han & mot chii dé cho mdi cong

dong, didu nay c6 thé khong nhat quan véi
cong dong trong mang xa hoi. Jin va cong
su dd khai thac mdi quan hé giita cac cong
d6ng va chi dé dé kham pha cac cong dong
lién két va trich xudt cic ban tom tit cua
cong ddng co y nghia vé& mit ngit nghia tai
mot thoi diém [8]. Phuong phap nay khic
phuc han ché vé cua giéi han mot cha dé
cho mbi cong dong.
4. MOT SO THACH THUC TRONG
PHAT HIEN CONG DPONG TREN
MANG XA HOI

Quy mo mang, luong nguoi dung
tuong tac hang ngay cua cac mang xa hoi
tang 1én nhanh chéng da tao ra mét lugng
dit liéu mang khéng 16. Céc mang xa hoi
thudng c6 hang chuc nghin dén hang ty
dinh va canh ciing nhu cu triic mang rat
phtrc tap [3]. Viéc phat trién cac thuat toan
phat hién cong dong c6 thé ap dung trén
mang quy mo lon 1a mot trong nhitng thach
thirc 16n trong van dé phat hién cong dong
trén mang xa hoi. Mang trong thé gi6i thuc
thuong 1a mang c6 quy md 16n, dong va
khong ddng nhat hoac khong day du. Do
phuc tap tinh todn cia cac thudt todn phat
hién cong dong 1a cling 1a mot tro ngai 16n.
Hau hét cac thuat toan phat hién cong dong
hién tai phai xur ly d¢ phuc tap tinh toan cao
va ddc biét khi ap dung trén cac mang phurc
tap, mang 16n thi van d& cang tré nén kho
khan hon [4]. M0t gidi phap thuong duoc
st dung 1a giam quy md dir li¢u cua mang
bang cach ap dung cac phuong phép thu
nho mang hodc xap xi mang nhung diéu niy
c6 thé din dén 1am mat mat thong tin anh
hudng dén d6 chinh x4c cua thuat toan.

Méi quan hé cua nguoi ding trong



mang x3 hoi thuong thay ddi theo thoi gian,
do d6 cau tric ciia mang 1a ciu triic dong va
cong dong trén mang x hoi ciing thay doi
tuong tmg. Do tinh chat dong clia mang nén
hau hét cac phuong phap phét hién cong
ddng bang k¥ thuat may hoc déu phai hudn
luyén lai mé hinh, do d6 rat ton thoi gian va
khong phtt hop dé xir Iy theo thoi gian thyc.
Dir liéu trén mang xa hdi la dir liéu 16n. Lam
thé nao dé thuc hién hiéu qua viéc phat hién
cong dong trén cac mang 16n, dir liéu 16n 14
mot nhiém vu day thach thic. Miac du, c¢6
nhiéu phuong phap di dugc dé xuit nhung
van con nhiéu thach thirc can giai quyét do
su phat trién dong ctia mang xa hdi va van
déxu ly dir 1i€u 16n theo thoi gian thuc. Mot
dac trung khac cia mang xa hdi la mang
khong ddng nhit & d6 c6 cac loai nut va
canh khac nhau hodc cac kiéu mo ta nat va
canh khac nhau, do d6 phai c¢6 cac chién
lugc thich hop dé phan cum céc loai nut
khac nhau hodc hop nhét cac 16p khac nhau
dé suy ra mdi quan hé giira cic nut khac
nhau dé xac dinh cong ddng mot cach chinh
xéac. Ngoai ra, do thi c6 hudng va do thi co
trong s6 phan dnh diing ban chit ciia mang
xd hoi. Do d6, viéc phat hién cong dong
béng dd thi co hudng, dd thi ¢ trong s6 1a
mot hudng nghién ctru cin quan tim.
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Mang xd hoi co thé dugc biéu dién
dudi dang db thi nhidu 16p. Mang nhiéu 16p
cung cap mot khung nhin nhiéu 16p d¢é mo
ta nhiéu loai tuong tac khac nhau gitra cac
thuc thé. Mang nhiéu 16p cho phép mé hinh
héa mbi quan hé giita nhitg ngudi ding tir
cac goc do khac nhau. Vi vay, cac canh ¢
cac lop khac nhau c6 ngit nghia riéng biét.
Mo hinh héa qua trinh tién ha va phat hién
cac cong dong trong mang nhiéu 16p 14 van
dé can quan tam. Mot giai phap kha thi 1a
két hop thong tin tir mang nhiéu 16p vao
mang mot 16p sau do st dung céc thuat toan
phat hién cong dong hién co trén mang mot
16p nay.
5.KETLUAN

Bai bao nay di trinh bay vé bai toan
phat hién cong ddng trén mang xa hoi va tap
trung vao khao sat cac phuong phéap phat
hién cong ddng khai thac thudc tinh mang.
Céc d4nh gia vé dic diém cia cong dong
trén mang xa hoi da duogc lam rd déng thoi
d3 mo ta phuong phap biéu dién mang xa
hoi thanh d6 thi. Mot s nghién ctu lién
quan da dugc trinh bay tom tit y thuc hién
va cac nhan xét 1ién quan téi cach thuc hién.
Cudi cung, cac thao luan vé mot sb huong
nghién ctru kha thi va nhiing thach thuc
trong viéc phat hi¢n cong déng.
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