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CAI T I ^ N T R A C U t J A N H T H 6 N G Q U A T O HOfP D A P H A N H A N G 

Nguyin Hu'u QuJ-nh' 
Trudng Dgi hgc Di?n l\fc 

TOM T A T 

C4c k j thu|it tra ciiu anh su dung SVM hifin nay xic djnh sieu phSng tich dya uSn cac mau luyen 
thu dupe tir lan cgn cua anh truy vSn, din din cac anh thuoc ciing mdt chu dl c6 the bj phan lop 
vao hai Idp khac nhau. Kit qua phan lop niy lam giam do chinh xac cua cic phuong phap tra ciru. 
Trong bii bio nay, chiing toi de xuit m$t phuang phap tra ciiu inh - Combine Multiple Ranking 
(CMR), c6 thi lay duoc nhieu anh thu^c ciing mdt chu dl vdi inh truy vin. Phuong phap cua 
chiing toi xSy dung siSu phSng tach theo tirng viing ciia khong gian die trung dl phan hang cic 
anh. Chiing tdi ciing cung cdp cac kit qua thyc nghiSm tren co sd dQ li$u gIm 10,800 anh de chi ra 
dd chfnh xic ciia phuong phip. 
Tir khda: Tra cuu anh dua vdo ngi dung, khong gian dgc trung, 3a sieu phdng toi uu, may vec la 
ho tra. Id hgp da phdn hgng. 

GIOI THIEU 

Cac c0 so dii li^u anh ngay cang trd nen phd 

bien trong nhieu ITnh vuc ijng dung da thiic 

d iy su quan tam Idn d in linh vuc tra ciiu anh 

dua vao ndi dung. Cac he thdng CBIR 

(Content-based image retrieval) truyin thong 

thudng ch ip nhan dp do khoang each 

Euclidean trong mdt khdng gian dac trung 

tryc quan miic thap nhieu chieu de do dp 

tucmg ty giira anh truy van va cac anh trong ca 

sd dQ lieu [1,11]. Tuy nhien, dd do khoang 

each Euclidean trong mdt khdng gian nhilu 

chilu thudng rat khdng hieu qua do khoang 

trong ngu: nghTa giiia cac dac trung tryc quan 

miic thap va cac khai niem ngii nghTa miic cao. 

Phan hdi lien quan [13,16] la mgt cong cu 

quan trpng d l thu hep khoang each ngii nghia 

nay va do do cai tien hieu nang ciia tra ciiu 

anh dya vao ngi dung. Trong nhirng thap ky 

qua, nhieu each tiep can RF(Relevance 

feedback) da dugc thi i t k l dua vao cac gia 

thii t khac nhau cho cac miu phan hdi am va 

duang [13]. May vec t a hd trg mgt Idp udc 

lupng m i t dg ciia cac m l u phan hoi duang 

nhung bd qua cac m i u phan hdi am [14]. 

SVM hai lap cd th i xac djnh ca cac miu phan 

hdi am va ducmg nhung coi hai nhdm khac 

nhau nay cd trgng sd ngang b ing [10]. 
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Ngoai each tiep can RF truyen thdng, mgt so 

luge dd mdi da xu i t hien de giam khoang 

each ngii nghia trong CBIR [2,5,7,15]. ChSng 

ban, cac nghien ciiu ve tra ciiu anh cdng tac 

(CIR) chia lam hai nhdm. Nhdm nghien cii'u 

thii nhat cd ^ dinh cai t i ln hieu nangxua RF 

truyin thong bling viec sir dyng lai dir Hfu 

phan hdi lich sii ngudi diing hoac dii lilu web 

CO Idn [2,5]. Nhdm n ^ i e n ciiu thii hai co g5ng 

lua chpn mdt tap cac mau cd chiia thdng tin 

nhat tii ca sd dii lilu anh [7,12,3], cd th i dugc 

gan nhan bdi ngudi dung trong RF va dugc sir 

dyng lam dii lieu huan luyen de xac djnh mdt 

do do tuong ty hieu qua cho tra cuu anh. 

Nhin chung, ckc phuang phap tra ciiu anh sii 

dung cac may vec t a hd trp (SVM) hien nay 

xay dung sieu phang tach dua tren cac miu 

duang va man im dugc chgn ra tii cac diem 

(anh) thugc lin can ciia diem anh truy van 

trong khdng gian dgc trung tryc quan [8]. Tuy 

nhien, cac anh (diem) thudc ciing mpt chii de 

cd th i khdng thu^c lin can ciia diem truy van 

va do dd sieu phing tach thu dugc tu' cac 

phuang phap hi?n nay cd the phan lap cac anh 

(dilm) nay vao Idp im. Kha nang phan Idp cac 

anh thudc ciing chii de vao Idp am ciia cac 

phuang phap tra ciiu anh sd dyng SVM hien 

cd se dan den hieu nang tra cuu ngheo nan. 

Cac han che d tren ciing la dgng lyc de chiing 

tdi de xuat phuang phap tra cuu anh td hgp da 
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phan hang CMR (Combine Multiple 
Ranking). Thay vi xac dinh mdt sieu phang 
tach tren toan bg khdng gian dgc trung tryc 
quan de phin hang cac ket qua, phuang phip 
cua chiing tdi xac dinh sieu phang tach theo 
mdi vimg (sieu phang tach viing) va phin 
hang ket qua theo sieu phSng tach viing nay. 
Ket qua cuoi ciing se la td hgp ket qua ciia cac 
phan hang theo sieu phang tach viing. Bang 
thyc nghiem tren ca sd dir lieu dgc trung gdm 
10,800 anh, chiing toi se chi ra sy chinh xac 
cua phuang phap de xuat. 
Phan cdn Igi ciia bai bao dugc td chiic nhu 
sau. Trong phan 2, chiing tdi trinh bay 
phuong phap tra ciru anh td hgp da phan 
hang. Sau dd, phan tich cac kit qua thyc 
nghiem ciia chiing tdi dugc dua ra trong phin 
3. Cuoi ciing, chiing tdi dua ra ket luan va 
hudng nghien ciiu tuang lai trong phgn 4. 
PHUONG PHAP TRA CUtJ ANH DE XUAT 
Trong phan nay, dau tien chiing tdi trinh bay 
tdm tat ca sd l;y thuyet dugc sic dyng trong 
phuang phap de xuat. Sau dd chung tdi trinh 
bay chi tiet phuang phap de xuat. 
Co- SO" ly thuyet 

Vdi tap dii lieu huan luyen D = (Xi,yj), 
1 < t <7n, Xl Ik vec to dac trung (mgt vec 
ta m chieu cua cac dac trung dai dien cho mdt 
ddi tugng) trong khdng gian /?"", m la s6 
chieu cua khdng gian, y, £ {—1,1} la nhin 
lap cda Xf tuang iing. Gia sir cd vai sieu 
phang cd the phan chia tgp D sao cho tat ca 
cac diem ciing nhSn nam cung mgt phia sieu 
phang ggi la sieu phang phin tach. 
g(x) =w.x + b = 0,w eR"^,b ER 
(1) 

d day x la mdt vec ta dau vao, w la trong sd vec 
to va b la dp lech. SVM co gang di tim hai tham 
sd vec ta trgng so w va dp lech b sao cho tit ca 
cac diem dii lieu {Xi, yf) deu thoa man: 

y,(w.Xi + b)>l (2) 

Cac dilm vec ta hd trg la nhung diem co 
khoang each gan nhat tdi sieu ph5ng, bing 
l / | |w | | , dai lugng 2/l |w| | dugc gpi la le. 
Nhu vay vipc tim sieu phang tdi uu cd ll c(rc 
dai tiic la di tim sieu phang cd gia tri ||w|p 
nhd nhat thda man (2) 

min h(w) = ^ | lw|p (3) 

thda man y^ (w. Xj + 6) > 1, i = 1,..., n 

Vdi « = {oCi,«2,.-.,K„} la cac nhan tij 

Lagrange khac khdng, ham Lagrangian tong 

quit ciia bai toan tdi la ham 

t(w, b. c«)=i ijivip - 2r=i«((yiiw.Xi -bbj-m 
vdi w = Y.%1 caytXi, Sr=i otiyi = 0 
(5) 

Thay thS cac quan he nay vao L(w,b,o:) 
chung ta cd ham myc tieu 

SHi«( - iSu=i ccictj yi yj X, x^{S) 

thda man 2"=i ^nyi ~ 0. '^{^ 0. i = 
1,...,« 

Ham quyet dinh cho phep phan Idp mpt mau z 

dupe cho bdi cdng thiic: 

/(z) = si5n(2F=i atyiXi *z + b) (7) 
Khi dir lieu la phin tach phi tuyin tinh, dii 

lieu dau vao se dugc inh xa sang mdt khflng 

gian mdi nhieu chieu hon bing ham <p thong 

qua ham nhan Gaussian [4]: 

K'(x,y) = e x p ( - | l x - y | | 2 ) (8) 

Ham quyet dinh dirge bieu diln thanh: 

/ ( z ) = sisn(Ef=i « i ViKiXi. z) + V) 

(9) 
Trong dd f(z) la dau ra cua ham sieu phang 
quylt dinh cua SVM vi s la so lugng cac 
diem vec ta hd trg. 
Phuong phap de xuat 
Ddi vdi mdt nhiem vu tra ciiu, ngudi dimg co 
the chpn cac truy van khic nhau, nhSng anh 
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n^y deu lien quan den hinh anh ma ngudi 

diing mong muon. Nhung hinh anh lien quan 

nhit se la nhihig hinh anh bilu thi rd rang 

thdng tin mong muon ciia ngudi dung, cdn 

nhirng hinh anh lien quan it se bd sung them 

thdng tin mong mudn cua ngudi diing. 

Thugt toan IRSV trgn Hinh 2 thuc hien nhu sau: 

Qi . 

Q i , 

0< 

Qn 

Miy tim kitin 

Ti'nfa IdiDini cich 
m& Inh Q, i-6i CK 

•ah CSDL 

Slpx^dcinhCSn. 

Dl ^ 

D3 

°°l 

Pban boi Iitn qou 

1 Cu shin ia 
<!EnK-l).Uitegliit: 

Huinlir/faD^qUt^ 
phin lop SV Î 

Ucni CSDL 

Rl 

^ 
R3 

Rn 

Hinh L Mo hinh hi thdng tra cuu dnh di xudt 

He thdng tra ciiu anh sii dung da truy v in su 

dung mdt tap Q ={Qi,Q2, •••,Qm}^ g^m m 

anh truy van. Vdi mdi anh truy v in Qi den Qm 

se dugc dua vao lam anh truy van rieng biet 

thu dugc tap D , , i = 1 ... m gdm Niop anh tra 

ve tuang umg vdi mdi anh truy van Q,. Mdi 

t ip Df ngudi dung lya chgn gin nhan cac anh 

lien quan va khdng lien quan theo nhu cau 

mong mudn ciia ngudi dimg de thuc hien pha 

phan hdi lien quan. Xem xet D, nhu la mdt tap 

mau huan luyen cho bd phan Idp SVM va x i y 

dyng mpt bp phan Idp phii hgp de the h i |n 

cac khai niem ciia truy van. Cac truy van nay 

se tao ra cac ket qua tra cuu khac nhau bdi 

ciing mdt he thdng tra ciiu anh. Nhu'ng danh 

sach ket qua khac nhau nay trong bai bao nay 

dugc gpi la "view - khung nhin" cd the dugc 

xeni nhu la nhiing, kenh, gdc nhin khac nhau, 

bieu dien ngii nghia khac nhau trong tam tri 

ngudi dung. Dieu nay la rat cd gia trj cho thay 

vi^c k i t hgp cac k i t qua tra cuu cua da truy 

van cd tiem nang dgt dugc do chfnh xac cao. 

Ket qua tra ciru trong nhung khung nhin nay 

cd kha nang dugc ket hgp thanh mgt khung 

nhin tdng qui t hon 

Hinh 2 dudi d i y la thuat toan tra cuu tren mgt 

khung nhin ciia ngudi diing IRSV - Image 

Retrieval in Single View. 

Thuat toin IRSV (Q, NTOP, DB); 
Input: 

- Q Anh truy vin 
- NTOP S 6 lupng inh 
- DB Tgp cic anh toin bp co ^d dii Iif u 

Ouput: 
- R Tap gdm Nrop anh tra ve. 

D *- BasiclR(Q, Nxop, DB); 
D**— MarkRelevance(D); 
D" ' l abe l^Se tLabe l (D^I ) ; 

D~ *— Marklrrelevance(D); 

D~iabel *- SetLabel (D", -1); 

X - D* U D- ; X , ^ | *- D+iabel U D-,abei; 
<oc, b, SV, SV""" > *- Classirier(Xs Xî bet); 
fnr A <- 1 to DB.Count do 

I1J (DB0 *- Sf=i'^°''"f c(jSV'̂ ''̂ 'jSV, * DBu + b 

R *- Sort{DB,^,Nropy. 
Return R; 

Hinh 2. Thuat todn tra cuu dnh tren mgt khung 

nhin IRSV 

Vdi diu vao la mdt'anh truy van Q thui t toan 

se lay dugc tap anh D gdm Nxop knh dau tien 

dugc phan hgng dau tien trong toan bd ca sd 

dii lieu DB thdng qua BasicIRO- Sau do 

ngu'di diing dua vao nhu cau thdng tin mong 

mudn ciia ban than gan nhan liSn quan +1 

dugc t ip D*, gan nhan khdng lien quan -I 

dugc tap D" thdng qua cac ham 

MarkRelevance , Mark l r r e l evance va 

SetLabel . Ggp ca hai t ip lien quan vk khdng 

lien quan nay thu dugc tap huan luyen X cimg 

nhan tuong ling X/abd ciia chung dua vao tien 

hanh huan luyen phan Idp su dyng ham 

ClassifierO dimg SVM dugc md ta d phan 

dau ndi dung 2. Dua vao cac anh vec ta hd trg 

SV ciing cac tham so « , b thuat toan duyet 

tirng anh trong toan bg ca sd dii lieu DB de 

tinh khoang each ip tirng anh tdi sieu phang 

phan tach. Sap xep cac anh trong co sd dii 

lieu theo thii ty giam dan theo khoang each if) 

vua tinh dugc, lay ra tap anh R gom N-pop 

anh dau tien sau khi sap xep. 

Thui t toan tra cim anh CMR, cho phep thu 

dugc t i p anh ket qua ki t hgp tii' nhil'ng •vdng 

khdng gian ngu nghTa khac nhau thdng qua 
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viec tan dyng hieu qua phan hdi thdng tin cua 

ngudi diing dua tren mdi khung nhin dugc md 

ta nhu hinh 3 dudi diy: 

Thuat toin CMR (Q, NTOP, DB); 
Input: 

- Q Tap anh truy van 
- Njop So lugng anh 
- DB Tap cac anh toin bp co sd du lieu 

Ouput: 

- R Tap gom NTOP anh tri vl. 

for I <- 1 to Q.Count do 

Ri^ lRSV(Qt.Nrop.DBy, 
IR « - 0 ; 

for J •<- 1 t o A^T-op d o 

torJ<- 1 to Q.Count do 

if(isMember(i?y,lR) = 0) 

1 R * - I R U J?ij; 

R<-getTop(lR,iVj-op); 

Return R; 

Hinh 3. Thugt todn CMR 

T h u a t toan C M R t ren Hinh 3 d u v c thuc 

hien nh i r s au : 

Khi ngudi dung giii vao mpt tap cac anh truy 

van Q gdm Qi, Q2, ...,Qm^ thuat toan se dua 

tiing anh truy vin Q, thdng qua thuat toan 

IRSV (xem thugt toan IRSV tren hinh 2) thu 

dugc m tap R gdm Nrop anh tuang ling. Sau 

do thugt toan se ket hgp m tap anh R nay Igi 

thanh mpt tap anh duy nhi t IR bing each 

duyet tirng anh cd trong mdi tgp R se dupe 

them vao t ip IR cudi ciing neu nhu t i p IR 

chua chiia anh dd. Cuoi ciing thuat toan thu 

dugc t ip anh R tra ve cuoi ciing gdm NTOP anh 

phan hgng dau tien thdng qua ham getTopO 

THUC NGHIEM 

Trong thyc nghiem, chiing tdi sir dung mdt 

t i p con cua Corel Photo Gallery lam c a sd dii 

li?u thii nghiem d l danh gia hieu qua ciia 

phuang phap. Tap nay gom 80 loai, vi du nhu 

la; miia thu, cay canh, liu dai, dam may, chd, 

voi, hd, tau hda, thac nude, . . . . T i t ca cac anh 

trong tap anh nay cd tinh chat la d iu chua doi 

tugng tiln canh ndi bit . Da sd nhdm diu gdm 

100 anh, cd mgt vai nhdm cd han 100 hinh 

anh. Cd cua cac anh cd max(chieu rdng, chieu 

cao)=120 va min(chieu rgng, chieu cao)=80. 

Chung tdi thiet ke mdt kich ban md hinh hoa 

qua trinh tra ciiu anh de danh gia dp chinj 

xac' cua phuang phap d l xui t . Trong cac he 

thdng tra cuu anh the gidi thuc, mdt inh Iniy 

van thudng khdng tdn tai trong ca sd du lieu. 

Dd md phdng dieu nay, chiing tdi chia tap anh 

ca sd dii lieu anh ban dau thanh 5 t ip anh con 

bang nhau va chiia 20% cua mdi logi. Tai moi 

lan chgy kilm chung cheo, mdt tap con se 

dugc dua l in lugt vao lam tap truy van vi b6n 

tap anh cdn lai dupe sii dung nhu la tip anh 

ca sd dii lieu cho v i le tra cuu anh. Sau do 500 

anh dugc l iy ngiu nhien trong tap anh tniy 

v in dugc tra ciiu. Trong thyc nghiem, phuang 

phap CMR thyc hien mdi Ian tra ciiu su dung 

mpt t ip gdm ba anh bang cich vdi moi anh 

trong 500 anh se lay ngau nhien them hai anh 

truy van cung logi trong tap anh truy van. 

Chiing tdi tinh dp chinh xac trung binh kiem 

chiing cheo 5 tgp con vdi tap anh ket qua ĝ m 

60 anh dugc phan hgng dau tien (xem phy l!|!; 

A). De thay dugc sy hieu qua ve dp chinh xac 

ciia phuong phap de xu i t CMR (sii dung 

SVM trong thu vien matlab ban R2016a), 

chiing tdi so sanh CMR vdi mgt so phirong' 

phap khac nhu DSSA [9], GOED [7], va 

GBDA [6] tren ciing mdt tap ca sd dfl lieu 

anh Corel. GBDA (Generalized Biased 

Discriminant Analysis) su dung each tiep can 

phin h^i lien quan vdi phan tich phan bi?t Je 

khac phiic mat c in b ing miu phan hdi trong 

tra ciiu anh. DSSA (Discriminative Semantic 

Subspace Analysis) hgc tryc tiep m^t khong 

gian con ngir nghTa tir cac rang budc c|p 

tucmg t y va khdng tuang tu ma khong W 

dung thdng tin nhan lap d l nang cao hi?u dp 

chinh xac tra cuu anh. GOED (geometric 

optimum experimental design) tin dung cau 

' D 0 chinh xic la ti s6 giiia so cac anh liSn quan 
vdi anh truy vin trong tap kit qua Ui ve trSn tong 
s6 cic anh Ui ve. 
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tnic hinh hgc ciia cac miu chua cd nhan de 

giam nhe van de cS nhd ciia tgp huan luyen 

trong SVM. 

Phuang phap CMR ma chiing tdi d l xui t xay 

dung sieu phang tach theo tirng vung ciia 

khdng gian dac trung de phan hang cac anh. 

Do dd CRM cd the lay dugc nhilu anh thudc 

ciing mgt chii de vdi anh truy van tren tiing 

viing khdng gian dac trung. Cac ket qua do 

chinh xac dugc the hien bang sd lieu trong 

Bang I. 

Bang 1. Bdng kit qud ciia 4phuangphdp 

PhuDngphap 

Do chinh 
xac (%) 

GBDA 

29.3 

OOED 

33 

DSSA 

35 

CMR 

46.32 

KET LUAN 

Chung tdi da de xuat phuang phap tra ciru 
anh dya vao ndi dung cho cai tien do chinh 
xac tra cuu ciia cac he thdng tra cii'u phan hdi 
lien quan sir dyng SVM truyen th6ng. Phuang 
phap ciia chung tdi quan tam den viec thu 
dugc cac anh lien quan ngu nghTa vdi mong 
mudn ngudi diing d nhiing vung khac nhau 
trong ca sd dir lieu. De tao ra viing co chiia 
cac anh lien quan ngii nghTa khac nhau, chiing 
tdi tan dung thdng tin phan hdi ciia ngudi 
dung tren cac t i p anh ket qua tra ve ciia nhieu 
truy van khac nhau. 

Ki t qua thuc nghiem ciia chiing tdi tren ca sd 
dii lieu dac trung gdm 10800 anh da chi ra 
ring phuong phap dugc de xuat CMR cung 
cap mpt dp chinh xac cao hon han so vdi cac 
phuong phip DSSA, GOED va GBDA. 
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ABSTRACT 
IMPROVING IMAGE RETRIEVAL ACCURACY 
BY COMBINING MULTIPLE RANKING 

Nguyen Huu Quynh' 
University of Electricity 

Exist image retrieval techniques using SVM define the optimal hyperplane based on samples 
obtained from neighboring images of query image, resulting in images of the same topic that can 
be classed into two different classes. This classification result reduces the accuracy of the reUieval 
methods. In this paper, we propose a image retrieval method - Combine Multiple Ranking (CMR), 
which can capture many images of the same topic with the query image. Our method of building 
the optimal hyperplane by each area of the feature space in order to rank images. We also provided 
empirical resuhs on a database of 10,800 images to show the accuracy of the method. 
Keywords: Content-based image retrieval, feature space, multiple optimal hyper plane, support 
vector machine (SVM), combine Multiple Ranking 

Hinh AL Tap dnh truy van gdm cdc ID Id 124050, 124053, 476089 thudc logi pljlower irong ca sd da 
lieu Corel 

Resuii Combine 3 view - - • 

^ ^ ^ d ^ 
mmm 

Hinh A2. Kit qud 60 dnh dugc phdn hgng ddu liin cua Igp dnh truy van gdm cdc ID Id 124050. 124053'^ 
476089 thudc logipljlower\ Do chinh xdc Id 36.67%(Anh vien dd Id biiu thi cdc dnh trong ca sd dd heu 

thugc ciing logi pljlower dnh truy vdn.) 

Ngdy nhan bdi: 12/9/2017; Ngdy phan biin: 17/10/2017; Ngdy duyflddng: 30/11/2017 

Email: quynhnh@epu edu.v 

116 


