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MOT PHUONG PHAP PHAN CUM KHUON MAT HIEU QUA

TREN MANG XA HOI

TOM TAT

Nguyén Hiru Quynh”
Truong Pai hoc Dién luc

Trong nhitng ndm gan déy, luong thong tin trén mang xa hoi dang phat trién nhu vii bdo, chi tinh
riéng trén mang facebook di cé hang tram ty birc hinh. Do d6, xir 1y cac ngudn dit lidu nay dé trg
gitip ngudi dung trong viée phat hién tri thirc va khai pha dir liéu s& v6 ctng can thiét. Bai bao nay
trinh bay phuong phap phan cum cac khudn mat trong mdt tap anh khudn mat da c6 dua vao dac
trung 1a cac thanh phan chinh dugc trich rat bang thuét toan PCA. Sau d6 sir dung thuat toan phan
cum phan cap (HAC) dé phan cum cac khubén mit vao cac cum riéng biét. Nghién ctru da thyc
nghiém trén tdp anh gdm 100 anh. Céac két qua thuc nghiém cho thdy phwong phap méi dé xuét

cho két qua véi do chinh xac tét.

Tir khéa: phdn cum phdn cdp; phan tich thanh phan chinh; khai phé dit liéu; khuén mét;phan cum

GIOI THIEU

Hién nay thé gidi c6 hang trim mang mang xa
hoi khac nhau nhu MySpace va Facebook ndi
tiéng trong thi truong Bic My va Tay Au;
Orkut va Hi5 tai Nam My; Friendster tai Chau
A va cac dao qudc Thai Binh Duong. Mot s6
mang xa hoi khac da gat hai dugc thanh cong
dang ké theo ving mién nhu Bebo tai Anh
Quédc, CyWorld tai Han Qudc, Mixi tai Nhat
Ban. O Viét Nam xudt hién rat nhiéu cac
mang x& hoi nhu: Facebook, Zing Me, YuMe,
Tamtay. Vi sb lugng mang x3 hoi dong déo
nhu thé, lugng thong tin dit liéu thu duogc 1a
khong 156. Trong lwong thong tin khong 16 nay,
¢6 mot lugng 16n 1a hinh anh. Mot minh ching
13 nhat 1a mang xa hoi facebook, cho dén nay
da c6 hang tram ty buc hinh trong co so dif liéu.
Viéc tim ra thong tin hitu ich trén lugng dit liéu
hinh anh 16n nhu vAy s& rt cap thiét.

Nhiéu thong tin dugc chia sé trén mang x3 hoi
thé hién bang cac hinh anh cung cip cho
ngudi dung vé thong tin cua nguoi, canh,...
Tuy nhién, mdi khimét nguoi dung mudn tim
hiéu théng tin vé mot ai dogap phai van dé
phai tim thong tin vé ngudi d6 rat kho khin
(t6n thoi gian va nhiéu khi khong tim duoc).
Ly do cua viéc nay la lugng anh trén mang xa
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hoi qua nhiéu va ting nhanh hang ngay. Do
d6, mot hé thdng co thé giup gom cac dbi
tuong anh khudn mat vé cung mot cum (theo
mot do do tuong ty nao do) trong mot tip di
liéu anh khong 16 1a vo ciing can thiét.

Trong bai bio nay t6i dé xuat phuong phap
phan cum khuén mat. Cac nghién cuu lién
quan s& dugc t6i mo ta tai muc tiép theo. Sau
d6 trinh bay phuong phap phan cum khudn
mit cua toi. Tiép dén 13 phan xay dung tap dir
liéu va két qua thuc nghiém. Cudi cing la
phan két luan.

CAC NGHIEN CUU LIEN QUAN

Phéan cum [1,2] ¢6 thé duoc coi nhu mot hinh
thirc nhén dangkhong giam sattrén mot tap
hitu han cac dbi tuong dua trén mot s6 do do
tuong tu hay do do khoang cach [7,9,12,13].
Phuong phap phan cym khuon mat dya trén
nhitng ddc trung xuét hién khudn mat [4,5,6]
dugc nghién ciru rong rai va coé su tién bod
dang ké da dat dugc trong hai thap ky vira
qua. Cac phuong phap phan cum khuén mat
khac nhau ciing duoc sy quan tdm ctia nhiéu
tac gia. O trong tai lidu [10] tac gia dé xuat
mot phuong phap phan cum khuén mat su
dung dic trung SIFT va phan cum phan cap
tich tu ,cho ta th?iy su hi€u qua cua viéc phan
cum voi dac trung mo ta bac thép. Moét cach
tiép can phan cum khac, Fitzgibbon and
Zisserman [3] c6 dé xuat mot cach tiép can co
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lién quan dén khoang cach Joint Manifold
(JMD). Trong phwong phap dé xuit mdi
khong gian con dai dién cho mot tdp hop cac
khuén mat cua cung mdt nguoi.Mat khac,
Eickeler[11] di d& xuat mot phwong phap
phan cum khuén mat, dugc goi 1a Hidden
Markov Models-clustering (HMM-
clustering), tirc 1a mot phan cum K-means su
dung mo hinh Markov an dé dai dién cho mot
mau cum.

Trong bai bao t6i két hop viéc st dung
phwong phap phén tich thanh phan chinh PCA
dé trich rat ddc trung va phan cum phan cép
tich tu dé phan cym khuoén mat vao nhiing
nhém twong ddng.

PHAN CUM KHUON MAT

Tap dac trung

Hinh 1. So d6 tong quan ciia hé thong

Trong Hinh 1, v6i tdp dir liéu anh khuon mat
dau vao toi st dung dic trung Haarlike dé
phat hién ra khuén mit trong mdi birc dnh.
Sau d6 t6i str dung thuat toan PCA dé giam s6
chiéu cua dit liéu dong thoi trich rat nhing
thanh phan chinh dam bao duoc diy di thong
tin cua khudén mit trong anh. Cudi cung dua
trén tap dac trungtdi ap dung thudt toan phan
cum phan cip tich tu(HAC) dé thu duoc két
qua cubi cung 1a cac khudn mit twong ty nhau
dugc gom cing mot cum. Chi tiét thuat toan
cua t61 duge mo ta nhu Hinh 2.

Thuét toan PCA_HAC c6 cac tham s dau
vao la mot tdp anh cac khudén mét cho trudc.
Ham detect_all_face() néu phat hién dugc
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khudn mit trong mdi birc anh s& tra vé gid tri
flag = true. boxFaces la hinh chit nhat bao
khubn mit dugc luu trir dudi dang hai diém
Top-left va Bottom-Right. Ham crop()cit
léy anh con chira khuén mat tir hinh chir nhat
bao khuon mit dong thoi dua cac anh mit thu
duoc  vé cuing mot kich ¢d. Ham
push_back()tao nén tap khuén mat LF. Ham
Hierarchical()tra vé két qua cac cum khuén
mat twong ty nhau C.

THUAT TOAN PCA_HAC

Input: LI — tdp anh gom n dnh
Output: C- cdc cum khuén mat
1. Khéi tao
nimages «n;
totalFaces « 0;
. Phat hién khuoén mit
Fori =0 to nimages do
Bool flag «detect_all_faces(&boxFaces, &nFace, LI;);
If (flag)
For j = 0 to nFaces() do
IF «—crop(boxFaces;);
LF.push_back(IF);
3. Trich rit dic trung
S« asRowMatrix(LF);
D«PCA(S);
4. Phan cum khuén mit
C «Hierarchical(D);

5. Return C;

Hinh 2. Thudt todn PCA_HAC
Phan tiép theo to6i trinh bay vé thuat toan
PCA, sau d6 1a phan trich rt dic trung, cubi
cung la phan thuét toan phan cum phan cap.
Phin tich thanh phéin chinh
Phan tich thanh phan chinh (Principal
Component Analysis- PCA), con dugc goi la
chuyén dbi Karhunen-Loéve, 13 mot bién dbi
tuyén tinh c6 thé nam bét sy thay doi cua dir
liéu ddu vao. PCA tim ra mot khong gian moi
theo huong bién thién manh nhit cta mot tap
hop cac vector trong khong gian cho trudc
gitip giam sb chiéu cua dit liéu. Trong khong
gian méi it chiéu hon, nhung lai c6 kha ning
biéu dién dir liéu tét trong duong véi khong
gian cii dam bao duoc t6i da thong tin quan
trong nhit.
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Gia st ta cAn xem xét tap dir licu

X = [x1, X0, Xe] (1)
Trong d6 n la s6 mau dit liéu, x; la mau dir
liéu thir i c6 kich thude 1a d. Pau tién ta tinh
gi4 tri trung binh ciia X trén mdi chiéu

x=~3l.x )

Trir c&c Qid tri trung binh ta thu duoc
X= x-X 3)
Tinh ma tran hiép phuong sai (covariance) C:
C= - 44T (4)

Ma tran hi¢p phuong sai C cO vector riéng
$3 véi gia tri rieng Ag.

Chz = Pz 5
4 0 - 0

trong doAg = ﬂ {2 ﬂ (6)
0 - 0 A

la ma trdn chéo cua gia tri riéng tuong ung
véi vector riéng cla
‘:DE = [‘131, ‘t‘g, sy ¢d ] (7)

Cac vector riéng tuong Gng voi gia tri riéng
cao nhat dai dién cho cac thanh phﬁn chinh
dau tién.

Cpca = [P, oy, P,k <d] (8)
Trich rut dac trung

Mbi anh dua ¢ tap anh dau vao c6 cung kich
thudc NxN twong dwong voi N? vector dic
trung khuon mat, nhu vidy cac dic trung
khuén mat nay la rat 16n, dé giam s6 dac
trung khuon mét ta ap dung thuat toan PCA
da trinh by & phan trén (chi con K vector dic
trung duoc giit lai, K << N?). Vector dic trung
khudn mét dugc giir lai chinh la K vector riéng
tuong ng voi gia tri riéng 16n nhat. C6 2 cach
dé xéc dinh K sao cho hiéu qua.

Céch dau tién ta sip xép theo tht tu giam dan
cac gia tri riéng da tim duoc. Thtr ty nay van
dam bao dugc thir ty cua cac vector dac trung
tuong (mg. Theo ddi su bién thién cua diy
trén, khi khong con bién thién(hodc xap xi
bang khong) thi lac d6 ta da chon di K vector
dac trung.

Céch thtr hai thi ta chon K theo tiéu chuan sau:

g:f—i > Threshold (eg 0.9 or 0.95) (9)
Phan cum khudon mat
T6i biéu dién tap dir liéu dic trung cta cac
khuén mat dudi dang ma tran. Néu ta ¢6 n
khuon mit, méi khudn mit ¢6 p dic trung thi
s€ c6 mdt ma tran véi n dong, p cot.
Khoang céch gitra hai khuén mait x, y hay do
do phi tuong tugng gitra hai khuén mat dugc
xac dinh bang d6 do khoang cach Euclidean

dli, j) = Vel x — Wil (12)
HAC dua theo dac thu cia thuat toan phan
cum d¢ quy va coi mdi dbi tuong nhu mot
diém dir liéu trong khong gian Euclide. Bang
cach di 1én tir 16p dudi cung 1én nut trén dau,
so d0 cay phan cdp cho ching ta thiy cac
budc két hop doi mot timg nhom. Viéc tinh
toan d6 tuong tu gilta cac cum dya vao cach
tinh khoang céach trong khong gian Euclide.
Véi 1, s: hai cum. i, j: hai dbi twong bat ky
thudc hai cum ta c6 mot sé phuong phép tinh
khoang cach giita cac cum
Single link: Véi 2 cum, ta tinh tit ca cac
khoang cach giira 2 phan tir bat ky thudc 2
cum d6 va khoang cich nho nhat tim dugc
chinh 14 khoang cach giira 2 cum d6. Tai mdi
bude, 2 cum gé”m nhau nhét s& duoc chon dé
ghép lai véi nhau

D(1,s)= Min(d(1j)) (13)
Complete linkage: Phuong phap nay doi
nguoc v6i single link. Véi 2 cum, ta ldy
khoang cach 16n nhét giita cic phan tir 1am
khoang cach gilta 2 cum. Khoéng cach gitia
cac cum dugc dinh nghia:

D(1,5)= Max(d(i})) (14)
Average-linkage: danh gia ghép cum dya vao
toan bo do tuong tu gitta tat ca cac ddi tuong
trong cum vi vdy ma nd tranh dugc nhiing
thiéu sot ctia hai phuong phép single-link va
complete-link — chi dénh gia duoc mot phin
cac cum.

D(1;s)= Mean(d(i))) (15)
11
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Hinh duéi day la thuét toan phan cym phan
cum HAC.

Input: D- Ma trandéc trung c& NxN
Ouput: A - Cac cum khuén mat

Forn«—1toNdo
Fori< 1 to Ndo
C[n][i] <= SIM(Dx);

I[n] «1;

ATl;

Fork<—1toN—-1do

<i ,M><— argAVe < mo: itm 11 1[i] =1 I[m] =1 }
C[il[m]

A.APPEND(<i ,m>)
Forj<« 1toNdo
C[I]D] « SIM(i,m.j);
ChI0T « SIM(im.,j);
I[m] « O;
Return A;

Hinh 3. Thudt toan HAC
Trong thuét toan HAC trong Hinh 3, dau tién
chung ta tinh ma trdn khoang cach C cd NxN.
Sau d6 thuc hién N- 1 bude dé sap nhép cac
cum hién tai c6 do tuong tu nho hon mot
ngudng cho trude. Trong mdi lan lip, ta thu
duoc hai cum tuong tu dugc sap nhap va cac
hang va cft cua cum i da sap nhép trong C
duoc cap nhat. Cac cum dugc luu trlt nhu mot
danh sach cua viéc sap nhap trong A. I cho ta
biét duoc trang thai cua cum co thé duoc sap
nhap.Ham SIM(i, j, m) tinh d6 tuong tu cta
cum j vacum moi sau khi sap nhap cumi voi
cum m, & day ching ta dung d6 do Average-
linkage.
THUC NGHIEM
Xay dung kho dir liéu
T6i thuc nghi€m véi tdp anh khuén mat chi céd
mét khudén mat véi goéc nhin théng va diéu
kién du anh sang. Kho dir liéu dugc xdy dung
tir 100 anh khuoén mat khac nhau ¢ dinh dang
JPEG dugc trich rat tr co s& dit liéu khuon
mat UOF[8] . Co s dir liéu khuén mat UOFla
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mot co s& dir liéu khuén mat cta Dr Libor
Spacek, truong University of Essex, UK. Anh
trong co so dir li€u la anh mau 24 bit dinh
dang dang JPEGkich c& 180x200. Tap dit li€u
chtta moét tdp hop cac hinh anh khuon mat
gdm 395 ¢4 nhan (ca nam va nir ),20 anh cho
mdi ¢4 nhan, tong cong c6 7900 hinh anh. Tat
ca khuon mat chu yéu duoc thyc hién boi cac
sinh vién dai hoc nim dau tién do tudi tir 18
dén 20 tudi va mot sé nguoi 16n tudi. Mot sd
ca nhan deo kinh va c6 rau. Tap dir liéu dugc
lvu trr trong boén thu muc (faces94,
faces95,faces96, grimace). Vi du vé 20 hinh
anh ctia mét ca nhén trong tap faces94 xem
trong Hinh 4.
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Hinh 4. Tdp 20 anh ciia mét ca nhadn trong faces94

T6i xdy dung mot kho co so dir liéu gém 4
tap chira 100 anh. Béing cach thay ddi céac
hinh anh khuén mit khac nhau trén tap di
lidu, cho chung ta thay hi¢u qua ctia hé thong.
Két qua thuc nghiém

Hé théng duoc xdy dung bing ngdn ngit 1ap
trinh C/C++ vé&i bo thu vién hd trg OpenCV
trén Visual Studio 2012. Véi kho dit liéu la
tap anh thir nghiém d3 néu & phan trude, toi
4p dung thuat toan PCA dé iy cac dic trung
bang cach giam chiéu cac vector ban dau cua
moi khuon mit. Bén canh d6 téi cling trich rat
dac trung dung active shape model (ASM)
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[14] dé so sanh d6 chinh x4c v&i phuong phap
PCA. B¢ chinh xac 1a tong cac phéan 16p dung
trong tong sd cac anh. Phuong phap ASM so
khép mo hinh héa khudén mat cho phu hop
v6i hinh dang mong muén ta thu duoc 68
diém mdc.

Hinh 5. Cdc diém méc ciia phwong phdp ASM
Tir nhitng diém mébc d6 ta trich rat dugc cac
dac trung ndi bat trén khudn mat dang xét
T6i tién hanh 4 thuc nghiém déu gém 100
hinh anh khac nhau cta 5 ca nhin bat ky
thudc bén thu muc:

Thuc nghiém 1: faces94. Nén anh 1a mau
xanh 14 cay, chup thing, d6 nghiéng va vi tri
ctia khudn mat bién ddi rat nho.

Thyc nghiém 2: faces95. Nén anh 1a mau do,
chup thiang, dau bién d6i 16n déan, vi tri cia
khuon mit thay déi nho.

Thuc nghiém 3: faces96. Nén anh phuc
tap(dan 4p phich), chup thing, dau bién ddi
16n dan, vi tri coa khudn mat thay ddi, anh
sang thay ddi dang ké.

Bang 1. D¢ chinh xac cua cac thuc nghiém

STT Co&tip SLcum  Phuong Ty 1€

danh phap ding
TNL 100 5 iga ggzﬁ
TN2 100 5 iga g;zf;
TN3 100 5 iga 3322
TNA 100 5 iga %22

Thyc nghiém 4: grimace. Nén anh mau xam,
chup thang, d6 nghiéng va vi tri cia khuon

mit khong thay doi, chii yéu thay doi vé biéu
hién cam xuc cua khudn mat.

Tu cac thyc nghi€ém trén t6i thu dugc cac Kkét
qua nhu Bang 1.

L20% 45 g5, 97%

PCA ASM PCA ASM PCA ASM PCA ASM

TN1 TN2 THN3 THN4

Hinh 5. 6 thi so sanh dg chinh xdc PCA véi
phuong phap ASM

Vi nhitng thuc nghiém khac nhau trén, t0i
thiy phuong phap PCA cho nhimng dic trung
tot hon ASMkhi phan cum. D¢ chinh xac ca
hai c6 kém di v6i nhimg anh khac nhau vé didu
kién anh sang, diéu bd (nghiéng dau, xoay
mat,...) hay cam xtc (cuoi to, ha miéng...).
Con phuong phap ASM cho d¢ chinh xac kém
di nhiéu v6i nhitng anh khac nhau vé diéu b,
cam xuc va ctr chi khuon mat.
KET LUAN
Céc nghién ctu hudng Umg dung mang téi
nhiéu co hoi phat trién nhitng hé thdng cong
nghé thong tin trong thuc té, dap Gmg yéu cau
khai pha thong tin ngay cang 16n hién nay.
T6i da phat trién PCA HAC, mot phuong
phap phan cum khudén mat ngudi Umg dung
trong mang xa hdi. Phuong phap PCA HAC cé
uu diém: phén tich dugc cac thanh phan quan
trong trén khuon mat thuan 1gi cho viéc trich rut
dic trung, giam chiéu véc to dic trung.
Céc két qua thuc nghiém trén co so dit liéu
gdm 100 anh trong nhiéu tip anh khac nhau
chi ra d6 chinh xéac ctia phuong phap duoc dé
xuat.Két qua phan cum khi dung dic trung
PCA t6t hon khi dung dic trung ASM.
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AN EFFECTIVE FACECLUSTERING METHOD

FOR THE SOCIAL NETWORK

Nguyen Huu Quynh”
Electric Power University

In recent years, the amount of information on the social network is growing, as Facebook alone
has hundreds of billions of images. Therefore, processing these data to assist users in knowledge
discovery and data mining will be essential. In this paper we present a method for clustering faces
in an existing set of facial images based features extraction by the PCA algorithm. We then used a
hierarchical clustering algorithm (HAC) to faces clustering into distinct clusters. We also provided
empirical results on a set of 100 images. to show the accuracy and speed of the method.
Keywords: hierarchical clustering; principal component analysis; data mining; faces; clustering
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