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TOM TAT: Nhiéu ky thudt tra ciru dnh dwa vao ngi dung dwoc thiét ké dé lcfy ra cdc anh trong mot lan cdn nao do cua anh truy véan
va do d6 b6 qua cdc dnh lién quan ndm trong toan bg khéng gian déc trung. T rong bdi bao nay, chiing 16i dé xudt mét phirong phap
tra cuu dnh, goi la SCRF (spectral clustering in relevant feedback) c6 uu diém la khéng yéu cau nguwdi ding phdi xdy dung truy
van phike tap ma van ldy diege anh ndm rdi rdc trong toan b khéng gian dic trung. Bén canh do, phwong phdp khai thdc dwoc day
i théng tin twong tw gitka cdc anh phdan hoi cia nguoi dimg hinh thanh cdc cum lién quan ngit nghia dé xdy dung truy van da diém
& lan truy vén tiép theo. Hon nita, thoi gian tra ciru ciia phicong phép ciing khong tang theo sé heong dnh phan hoi tir nguoi ding.
Chiing t6i ciing cung cdp cdc két qua thue nghiém dé minh chimg d@é chinh xdc ciia phwong phdp.

Tir khéa: Tra ciu anh dia vao ngi dung, phdn hoi lién quan, truy van da diém, phan cum phé.

I. GIOI THIEU

Tra ctru anh dya vao ndi dung (CBIR-Content Based Image Retrieval) da nhan duoc nhiéu su quan tam trong
thap ky qua, do nhu cau xur Iy hiéu qua luong dir liéu da phuong tién khong 16 va ting nhanh chong. Nhiéu hé thong
CBIR di duoc phat trién, gdbm QBIC, Photobook, MARS, NeTra, PicHunter, Blobworld, VisualSEEK, SIMPLIcity va
nhitng hé thong khac. Trong mot hé thong CBIR tiéu biéu, cac dac trung anh tryc quan muc thap (ttre la mau, két cau
va hinh dang) duoc trich rat tu dong cho muc tiéu danh chi s6 va mo ta anh. P4i v6i cach tiép can truy van boi miu,
mdt anh truy van dua vao hé thong s€ duogc xur ly twong ty nhu anh co so dir liéu dé sinh ra mot vécto thich hop. Tra
clru tiép theo dugc thuc hién béng viéc sinh ra mot danh sach cac anh dugc phan hang theo thir ty giam dan cta d6 do
tuong tu so voi anh truy van.

La mot van dé quan trong trong CBIR, do do tuong ty lugng hoa sy gidng nhau vé ndi dung gitra ting cip anh.
Phuy thudc vao kiéu dic trung ma ching ta ra chon d6 do twong ty thich hop. Tat ca cac k¥ thuat tra ctru dua vao nodi
dung hién nay déu thira nhén thong tin tuong hd giita d6 do tuwong tu anh va ngir nghia cla anh. Bang cac cach khac
nhau, d6 do twong tw ¢ gang ndm dugc mot khia canh nao d6 cua ndi dung anh, do la ngir nghia ké thira tir 46 tuong tu
hay déc trung mirc thip. Tuy nhién, ngir nghia ké thira tir 46 twong ty nhiéu khi khong gidng vé6i khai niém mirc cao
dugc truyén tai boi mot anh (ngit nghia ciia anh). Do chinh 1a khoang cach ngit nghia [7], no6 phan anh sy khac biét
giita nang lyc mo ta han ché cua dic trung truc quan mirc thip va khai niém muc cao. Cach tlep can dya vao phan h01
lién quan di vé6i tra ciru anh dua vao ndi dung 13 mot linh vye nghién ciru tich cuc trong my nim qua nham rit ngin
khoang cach ngit nghia. Mot s6 nghién ctru t6t theo cach tiép can nay c6 thé tim thiy trong [1; 3; 8; 10; 11; 13; 14; 16].
Hau hét cac hé thdng CBIR di c6 biéu dién cac anh bang cac vécto dic trung sir dung cac dic trung truc quan, trong d6
hai vécto duoc coi 1 gdn nhau néu hai anh tuong ng véi hai vécto d6 s& tuong ty nhau hon. Khi cac hé théng CBIR
dua ra mot tip cac anh dugc xem la tuong ty voi mot anh truy vAn da cho, nguoi dung c6 thé léy ra cac anh lién quan
nhit d6i véi truy van da cho va hé thdng diu chinh lai truy van sir dung cac anh lién quan ma ngudi dung vira chon.
Céc ky thuat CBIR dya vao phan hdi lién quan khong yéu cau ngudi dung cung cdp cac truy van khéi tao chinh xéac
nhung yéu cau ngudi ding xay dung truy van 1y tudng thong qua danh gia cac anh 1 lién quan hay khong.

Céc cach tiép can ddi véi CBIR gia thiét rang, vé nguyén tic cac anh lién quan gin vé6i anh truy van trong
khong gian dic trung nao d6. Tuy nhién, sy tuong tu gilta cac anh ma con ngudi nhan thire lai c6 sy khac biét voi
khoang cach gitra ching trong khong gian dac trung. Tuc la, cac anh lién quan vé mat nglt nghia co thé nam phan tan
trong toan bo khong gian dac trung va nam rai rac ¢ mot s6 cum chir khong phai mot cum. Trong truong hop nay, cac
cach tlep can phan hdi lién quan truyen thong [1;3;5;6;8;10; 11; 14; 16; 18; 19] khong lam viéc t6t khi dich chuyen
tam truy van.

Thuyc hién phan hdi lién quan d& cap dén viéc tinh toan mot hodc nhiéu diém truy vin méi trong khong gian dac
trung va thay d6i ham khoang cach. Nhu duoc chi ra trong Hinh 1(a), cac nghién ctru theo hudng tlep can ban dau [1;
5; 8; 16] biéu d1en mot truy van moi bang mot dlem don va thay d6i cac trong sO cua cac thanh phan dic trung dé tim
mot diém truy Van t6i uu va mot ham khoang cach t6i wu. Trong truong hop nay, mot dlem don duogc tinh todn st dung
trung binh trong sd cua tat ca cac anh lién quan trong khong gian dac trung. Cac duong vién biéu din cac duong co do
tuong tu tuong duong. Trong khi d6, mot cach tiép can nghién ctru sau do [7; 20; 21; 22; 24] biéu dién mot truy van
méi bang nhiéu diém dé xac dinh hinh ctia (dudng vién nhu Hinh 1(b). Cach tlep can nay st dung mot phuong phap
phan cum [23] dé tinh toan cac diém truy van moi st dung céc cac két qua truy van (cac anh lién quan) dya vao danh
gia phan hoi cua ngudi dung. Véi gia thiét rang cac anh lién quan dugc anh xa sang cac diém gan nhau theo d6 do
tuong tw. Mot dudng vién rong dugc xdy dung dé phi tit ca cac diém truy van va hé théng tim cac anh twong ty véi
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cac truy van nay. Tuy nhién, néu khong gian dic trung va ham khoang cach rat khac so véi nhén thirc cuia ngudi dung,
cac anh lién quan dugc anh xa sang cac vung ¢6 hinh dang bat ky tach roi trong khong gian déc trung. Tt 1a, cac anh
lién quan co thé dugc phan hang dudi cac anh duoc tra ctru khac theo mot truy van da cho. Dé hoi tu nhanh dén nhu
cau thong tin & muc ngir nghia cao hon, hé thong s& tim cac anh tuong tu voi bat ky cac diém truy van ‘nao nhu trong
Hinh 1(c). Mot truy van ma tra ciru cac anh tuong ty voi bét ky cac diém truy van nao duoc goi 1a truy van tach roi hay
truy van da diém. bic biét, mot truy Van anh phirc tap duoc biéu dién bang nhidu ving tach roi do cac anh lién quan
ngit nghia c6 thé ndm rai rac trong mot sd ving truc quan hon 1a mot ving.

Hinh 1.1. Hinh dang truy vin

(a) Dich chuyén diém truy van (b) Hinh dang 15i (da diém) (c) Hinh dang 16m (da diém)

Tét ca cac ky thuat CBIR hién nay déu chic chin thira nhan thong tin twong hd giita d6 do twong tw va ngir
nghia cia anh. Mot hé théng CBIR dién hinh xép hang cac anh muc tiéu theo d6 do twong tu ddi véi anh truy van nén
chi 14y duoc cac anh nam trong 1an can ciia anh truy van va bd qua nhitng anh lién quan nim rai ric trong toan bo
khong gian dic trung. Cac han ché & trén 1a dong luc dé ching t6i dé xuat phuong phép cai thién duoc sy twong tac
ngudi dung véi cac hé thong tra ciru anh bang cach khai thac diy du thong tin d6 twong tu giita cac anh trong tip phan
ho6i. Bén canh d6 khong can doi hoi ngudi dung phai dua vao nhiéu anh truy van da dang thich hop dé biéu dién nhu
cau thong tin ctia minh. Thoi gian tra ctru ciing khong ting theo s6 lwong anh phan hdi ctia ngudi dung.

Phan con lai ciia bai bao nay dugc t6 chirc nhu sau: trong phan 2, trinh bay chi tiét phuong phdp tra ciru anh st
dung phan cum phd trong phan hoi lién quan. Phan 3, mé ta cac két qua thuc nghiém va cudi cung 1a két luan duoc dua
ra trong phan 4.

II. PHUONG PHAP TRA CUU ANH HIEU QUA SU DUNG PHAN CUM PHO
TRONG PHAN HOI LIEN QUAN

Trong phin nay, chiing t6i s& gidi thidu chung hé thdng d& xuit. Tiép theo, chung t6i md ta chi tiét timg thanh
phan cta h¢ thong. Cudi cung, thudt toan tra ctru dé€ xuat duoc trinh bay.

2.1. M ta chung vé phwong phap
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Hinh 2.1. Ciu tric ciia phurong phéap d& xuit

Phuong phap SCRF dugc mo ta boi so db trén hinh 2.1. Qua trinh tra ciru bit dau tir viée trich rat dic trung cua
anh truy vin. Cac dic trung ctia anh co so dir liéu thudng dwoc trich rat va luu trix thanh tap cac vecto dac trung. Su
dung cac dac trung nay voi mot d§ do tuong tu dac trung, su tuong dong giita anh truy van va anh co s¢ dir liu duoc
so sanh va phan hang. Tiép theo, mot tap anh lan can voi anh truy van khoi tao duoc tra vé cho ngudi dung. Nguoi
dung s€ chon nhitng anh lién quan t&i mong mudn cua ho dé hinh thanh 1én tp anh phan hdi. Mot thuat toan phan cum
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s& duoc ap dung 1én tap anh phan hoi dé hinh thanh lén cac cym lién quan nglt nghia. Véi mdi cum vira tim dugc
phuong phap cua ching t6i s& thuc hién tim dai dién cho mdi cum dé hinh thanh truy vin da diém dua vao thuc hién tra
ctru ¢ 1an 1ap sau. Qua trinh dugc 1ap lai cho dén khi ngudi ding ngimg phan hoi va phuong phap dua ra tap két qua.

2.2. Phwong phap dé xuit

Phuong phap ciia ching toi thay vi tim mét truy van trung tdm cho cac mau tich cyc ma ngudi ding chon,
chung t6i s& thuc hién phan cum tap anh phan hdi cua nguoi ding. Sau khi c6 dugc cic cum ngit nghia d6, chung toi
tim dai dién cho mdi cum. Mdi dai dién d6 dugc dung dé hinh thanh 1én truy van da diém & lan ldp tra ctru tiép theo.
Phuong phép s& tim cac anh tuong tu véi bat ky diém nao hay dai dién nao ciia truy van da diém dé tra vé danh sach
anh da dang nim rai rac trong toan bo khong gian dic trung.

Thuit toin phin cum tip anh phan hdi tir nguoi ding

Trong tap anh lan c4n dugc tra vé boi truy van khoi tao nguoi ding s& chon n anh lién quan. Dé khai thac thong
tin twong tu gitra cac anh trong tp anh phan hoi ching ta goi thut toan CRISE dé hinh thanh 1én cic cac cum ngir
nghia. Mbi anh dugc chon dé dai dién cho mdi cum phai 13 anh ma tuong tu nhét voi tit ca cac anh trong cum. Cac dai
dién cuia cac cum s& hinh thanh 1én truy van da diém 6 1an 1ap tra ctru tiép theo. Qua trinh trén duogc lap lai cho dén khi
ngudi dung dirng phan hoi.

Biéu dién va phin cum tap ianh phan hoi

Dud6i mot biéu dién do thi, phan cum ¢ thé dugc phat biéu ty nhién nhu mot bai toan phan hoach db thi. Trong
s6 nhiéu phuong phap phén hoach dd thi phd [4; 15; 9; 17] da duoc ap dung thanh cong voi nhiéu linh vuc trong thi
gidc may tinh gom phan tich chuyén dong [5], phan doan anh [9; 17] va nhan dang dbi twong [15]. Trong bai béo nay,
chung t6i st dung phuong phéap st dung k vécto rleng va tinh truc tiép phan hoach k-way trong [2]. So v&i phuong
phép sir dyng mdt veécto riéng tai mot thoi diém va goi dé quy [9], phuong phap st dung k vecto riéng duoc chi ra 1a tbt
hon vé& mit thyc hanh. N6i chung, mot phuong phép phan hoach do thi ¢b géng t6 chirc cac nut thanh cac nhém sao cho
d6 twong tu trong pham vi nhom 1a cao, va/hodc do tuong ty gitra cac nhom 1a thip. Mot d6 thi da cho G=(V,E) véi ma
tran affinity A, mot cach don gian dé dlnh luong gia cho céc nut phan hoach thanh hai tdp r&i nhau C; va C,
(CiNC,=@ va C;UC,=V) la tong co trong sb clia cac canh ma két ndi ‘hai tap. Tiép theo, chiing téi trinh bay ngian gon
phuong phép dua trén nghién ciru ciia A. Y. Ng va cong su (xem chi tiét hon tai [2]).

‘ : syl
Pau tién, tir n diém dir liéu anh, phuong phép xay dung ma tran affinity A theo a;; = e 202 (i #]), 2;=0) ().
O day tham s6 ti 18 o diéu khién muc d6 ai luc ajj giam nhanh the no voi khoang céch gitra s; va sj, phuong phap

chon tu dong c6 thé xem trong [2]. Mot gia tri ajj gitra hai anh 1a “cao” néu hai anh 1 rat tuong tu.
Xay dung ma tran duong chéo D trong d6 phan tir (i,i) 1a tong hang thir i ciia ma tran A. D 1a mot ma tran chéo

véi Dy = Z]=1.---.Tl agj.

Tinh ma tran Laplace chudn hoa : L = D2 A D2

Tim k vécto riéng X1,X2,... Xk 16n nhat cla ma tran L tI'OIlg do X]_ (Xllv X12, X13, ey Xln)v X2:(X21, X229, X235 +v ey X2n),
oo X=Xty Xi2s Xias - Xkn) VA x4y dung ma tran X = [x1' Xo',....xc' ] € R™¥, cu thé:
X1T X2T X3T eee XkT
X1 X1 Xz ... X«
X12 X2 X322 ... Xk
X13 X3 X3z ... X3
X1in Xon X3n Xkn
3 ‘n 2 . X+ 33 5 \ -2 . ., A Xij

XAy dyng ma trén Y tir X bang viéc chuin héa moi dong cua X la chi€u dai don vi cia ma trén Y (Y = i T

CixE)?
Yi|Yun Y2 Yz ... VY
Yo Y1 Y22 Y32 ... Y
Y3 | Y Y2 Yz ... VY
Yk | Y1 Yn2 Ynk
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Mbi dong ciia ma tran Y dugc xem nhu 1a mot diém trong khong gian vécto k chiéu. Dén day, s& c6 n diém
trong khong gian R, phan cum (y;)i-;.... trong khong gian R* thanh k cum Cy,C,...,Cy thong qua K-Means. Cudi ciing,
gan dieém s; toi cum j néu va chi néu hang thr i cia ma trén Y tudng tng véi cum j.

Hinh 2 duéi day la thuit toan phan cym st dung k vécto riéng CRISE (Clustering Relevant Images Set using
Eigenvectors) thuc hién viéc phan cum tap cac anh lién quan ma nguoi dung chon thanh k cym.

Thuat toan CRISE
Input: - Tap cac anh S={s; S, Sy} vdisie R"
-S6 cumk
Output: k cum: Cq, C,,..., Cy
Buwoc 1: Xdy dwng ma tran affinity
for i<-1 tondo
for j«-1tondo

if (i%) a;j«exp(—=— ” S
else a;j«0
Budéc 2: Xdy dung ma trdn dwong chéo va ma trdn Laplace L
for i«-1tondo
d;; (—Zj=1,...,n aij
L« D2 A D2
Buoc 3: Tim k vécto riéng lon nhat X1, Xoy.+0y Xx clia ma trdn Laplace L
for i«<-1to k do
x;«Largest_eigen_vectors(L)
X« [XlT ,X2T yee .,XkT]
Buoc 4: Xdy dung ma trdgn Y tir X
fori«<-1 tondo
for j«-1tokdo
Yij < Xl (Zi x5
Y <« [y1, Y2, Ykl
Budoc 5: Phain thanh k cum thong qua K-Means
P
for i«<-1tondo
Pi<Vi
P«Pup;
K-Mean(P)
Buéc 6: Gan cdc s; vao cdc cum
for i«<-1to n do
if p;i € ((i=1,.x
C] «— Cl U Si
Return Cq, C,,..., Cy

)

12

Hinh 2.2. Thuét toan CRISE
Tim anh dai dién cho cum

bé thuc hién viéc tra ctru anh hi¢u qua, mot anh dai dién thich hgp phai thu dugc cho mdi cum. O day, mot anh
duoc chon 1a dai dién cho mot cum phai 14 &nh ma tuong tu nhat véi tat ca cac anh trong cum. Phat biéu nay dugc minh
hoa bing toan hoc nhu sau: Vi mot biéu dién d thi cia cac anh dwoc cho G=(V,E) véi ma tran affinity A, cho tap cac
cum anh la {Cy, C,,..., Ci} (tap cac cum nay ciling nay ciing 1a mot phén hoach cua V, tac 1a C; N Cj =@, i # j va
U¥_, C; = V) thi anh dai dién cta C; la

arg max eclzjecl it (2

Nhu vay, voi mot cum, anh dai dién 1a anh ma co tong do tuong ty trong pham vi cum la cyc dai.
Khoing cach tir mdt anh dén truy vin da diém

Khac véi cac phuong phap tra ciru anh khac, phuong phap cua chung toi s€ hinh thanh Ién truy van da diém
MQ=(Q,, Q,,.. Qk) tir cac dai dién ctia mdi cum. Kh1 do, khoang cach tir mot anh DI; dén truy vén da diém MQ=(Q,
Qz,.. Q) 1a cuc tiéu cua cac khoang cach c¢é trong s tir mot anh DI; dén mdi Qj trong truy van da diém va dugc tinh
theo cong thire (3):

D(DIL,MQ) = minjzl__kdist(DIi,Qj) (3)

Trong cong thic (3), dist(DI;, Q;) véi i=1..., N, j=1..., k 1a khoang cach tir mot anh DI; dén mot diém truy van
Q;j trong truy van da diém MQ.
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Thuit todn tra ciru anh sir dung phan cum phé trong phan hoi lién quan

Hinh 2.2 duéi ddy mo ta Thuat toan tra cru anh hi¢u qua sir dung phan cum phd trong phan hoi, ¢ tén SCRF.
Khi ngudi dung thuc hién truy van, phuong phap s& sir dung thuat toan MQMRBR [12] dé tra ciu trén tap cac anh co
so dir lieu DI va cho két qua 1a tap cac anh S. Ngudi dung thyc hién viéc chon tap cac anh lién quan E trong tap S théng
qua ham User_Choose_Relevancelmage(), phuong phap sé phan cum tap E nay thanh k cum thoéng qua thuat
todn CRIES va tim dai dién cho k cum d6 théng qua ham Compute_Representative() va gan cho tap dai dién.
Khoang cach giita anh co so dir liéu DI; va truy van da diém MQ duoc tinh theo cong thirc (3). Qua trinh nay tiép tuc
cho dén khi nguoi dung ding viée chon cac anh lién quan.

Thuit to4n tra ctru anh hi¢u qua sir dung phan cum pho trong phan hdi lién quan

Input:
Tap N anh co s¢ dir liéu DI
Anh truy vin Q
Ouput:
Tap anh két qua S’

MQMRBR(DI, Q, S) / Thyc hién trén tap anh DI véi truy van Q dé cho ra tap két qua S
Repeat
E«User_Choose_Relevancelmage(S,n) // nguodi dung chon cac anh lién quan tir tap anh S
C«CRIES(E, k) // phan tdp anh lién quan E thanh k cum
Rl«Compute_Representative(C, M)
For i1 to N do
Forjeltok do
Tinh dis; theo céng thirc sau :
diSi = minj=1__kdi5ij
Sort(DI) // sip xép cac anh trong tap anh co so dit liéu DI theo thir tu ting dan cuia khoang cach so véi
truy van da diém MQ.
Return S’ // danh sach anh c¢6 khoang cach nhé nhat véi MQ
Until (User dimg phan hoi)

Hinh 2.3. Thuét toan tra ctru anh hiéu qua sit dung phan cum phd trong phan hdi lién quan SCRF

I1l. THUC NGHIEM
3.1. Méi trwong thue nghiém
Co s6 dir liéu anh:

Co s6 dit liéu dugc st dung cho thir nghiém dugc chiing t6i to chirc lai tir tap con cua Corel Photo Gallery. Tap
nay gém 80 1oa1 vi du nhu la: mua thu, hang khong, cdy canh, 1au dai, ddm mady, cho, voi, nii bang, linh truong, tau,
nhi d4, hoa tién, ho tau hoa, thac nudc,. . T4t ca cac anh trong tap anh nay co tinh chit 1a déu chua d6i tuong tién
canh ndi bat. Pa s6 nhom déu gom 100 anh, ¢6 mdt vai nhém c6 hon 100 hinh anh. C& cua cac anh co max(chleu rong,
chidu ca0)=120 va min(chiéu rong, chidu cao)=80.

Vécto dac trung:
Céc dic trung duogc chia 1am hai loai 1a: cac ddc trung mau va cac dic trung két cdu (xem Bang 1 & dudi).

Bang 1. Céc loai dac trung

Cac loai diic trung Tén diic trung Do dai
Luoc dd mau hsvHistogram 32
Loai ddc trung mau Tuong quan mau color auto correlogram 64
G#n két mau colorMoments 6
Loai dic trung két | Bién déi wavelet waveletTransform 40
chu gabor Wavelet gaborWavelet 48

Biéu dién anh:

M&i anh duogc sir dung biéu dién boi nam dic trung truc quan gdm ba dic trung mau va hai ddc trung két cau.
Céc vécto dac trung tuong tng véi moi kénh 13 mot bang hai chiéu gom 10800 dong (moi dong chita mot vécto dac
trung cta anh) va 190 cot (d9 dai tong cua mot vécto dac trung).

! https://sites.google.com/site/dctresearch/Home/content-based-image-retrieval (Download lic 6:32 AM ngay 25/12/2016)
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Tap tin ciy nén (ground truth):

Tap tin cay ‘nén Corel dugc su dung rong réi trong danh gia CBIR, do d6 chung t6i cling st dung phan loai
Corel lam tin cdy nén, tic la ching t61 xem tat ca cac anh trong cung loai Corel la lién quan. Tap tin cdy nén nay gom 3
cot (co tiéu dé: ID anh truy van, ID anh va Sy lién quan) va gom 1,981,320 dong.

3.2. Chién lwgc mé phong phan héi lién quan

bpé bét chu6e hanh vi cua con ngudi, ching t6i thye hién mé phong phan hoi lién quan trong thir nghiém. Pau
tién, truy van khoi tao sé& dugc thuc hién dé tao ra két qua truy van. Chung t6i m6 phong twong tac nguoi dung bang
viéc chon n anh lién quan tir két qua tra ctru khoi tao dua vao tap tin cay nén (ground truth). Nhitng anh lién quan tir
lan lap phan hdi dau tién s& duoc phan thanh k cum va thyc hién tim dai dién cho k cum nay. Sau d6 k dai dién dugc
ding dé xay dung truy da diém phuc vu cho tra ciru tiép theo. Sau d6 nhiing két qua tra ctru dwoc gop lai dé tao ra mot
danh sach két qua tong hop theo chién lugc truy van da diém tach roi.

Phan hdi lién quan dugc thyc hién theo chién lugc chon nhu'ng anh lién quan dau tién (dyua vao tap tin cdy nen)
trong danh sach két qua. Trong chién luoc nay, truong hop xau nhat 1a khong c6 anh lién quan nao ngoai anh truy van
va truong hop tot nhat 14 ¢6 n-1 anh lién quan ngoai anh truy vn. Do d6, sb luong anh lién quan c6 thé dao dong tir 1
dén n anh (bao gdm ca anh truy van). Chién luoc nay dugc st dung dé mé phong ngudi ding thyc té trong thuc
nghiém cua ching toi.

3.3. Thuye hién truy vin va danh gia
Trong thuc nghi¢m cua ching t6i, cac yéu td d6 dugc lua chon nhu sau:

Mot truy van khoi tao dugc dua vao hé thong, két qua tuong tmg véi truy van d6 duoc hién thi cho nguoi dung.
Sau d6, nguoi dung s& phan hoi trén danh sach két qua twong tmg véi truy van khoi tao dé hinh thanh danh sach anh
phan hdi. Hé théng s€ thyc hién phan cum danh sach anh phan hdi va tim dai dién cho mdi cum. Pai dién ctia mdi cum
s& xdy dung 1én truy van da diém & 14n 13p truy vén tiép theo. Trong pha tinh khoang cach, khoang cach tir mot anh
trong co so dit lidu dén truy van da diém 1a gid tri cuc tiéu cua cac khoang cach tir anh co s6 dit lidu téi mot dai dién
clia truy van da diém dé 1iy dugc cac anh nam rai réc trong toan b khong gian dic trung. Qua trinh s& dung lai khi
ngudi dung khong tiép tuc phan hdi. M6 hinh hé théng thuc hién qua trinh nay duoc thé hién trén Hinh 3.3.

Q1
— —
Phan cum Qs
cac anh
S phan hoi — > R
Q ) g \ J . May tim kiém
May tim " "\ °
kiém Tim dai *
dién
Q.

Hinh 3.3. M6 hinh hé théng

Do chinh xac? trung binh & mirc 100 anh tra vé dugc st dung dé danh gia. Bén thiét 1ap phan hdi duoc sir dung
dé so sanh 1a 1, 2, 3, 4 sb dai dién ciia mot truy van da diém va mot chién luge phan hbi do d6 s& c6 4 ciu hinh. Ba
phuong phap khac nhau duoc st dung dé so sanh bao gom CCH (hé théng CBIR truyen thdng v6i mot biéu dién C+
trén dic trung toan cuc), hé thong ERIN [12] v6i hé théng SCRF ma chung t6i dé xuét.

Bang 2. Bang két qua ctia 3 phuong phap sb dai dién cua truy vin da diém trong mot 1an phan hdi

, Do chinh x4c theo sb dai dién ciia truy véin da diém
Phuong phap 1 2 3 7
CCH 0.20 0.22 0.23 0.24
ERIN 0.24 0.29 0.31 0.33
SCRF 0.35168 0.43178 0.48154 0.48278

Trong Bang 2, thé hién d6 chinh xdc trung binh cua ba phuong phap 1a CCH, ERIN va phuong phap SCRF cua
ching t6i tai cac muc 1, 2,4 ,6,8, 10 sb dai dién cua truy van da diém véi phuong phap cua chiing tdi sO cum ciing
chinh 14 sé truy vén.

2P chinh xac 1 ti s6 giita s6 cac anh lién quan v6i anh truy van trong tap két qua tra v& trén tng sb cac anh tra vé.
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IV. KET LUAN

Chung t6i di tap trung vao dé xuét phuong phap, c6 tén 1a SCRF, giai quyét hai van dé chinh d6 13: (1) tim cac
anh lién quan ngir nghia ndm rai rac trong toan bo khong gian dic trung véi do chinh xac cao va (2) thoi gian tra ciru
khong ting theo s phan hoi ctia nguoi dung. Dé giai quyét dugc hai van dé nay, ching toi da tan dung sy danh gia ctia
ngudi ding dé hinh thanh tap anh lién quan va phan cum chung thanh cic cum ngir nghia ndm rai rac trong toan bo
khong gian dic trung va dai dién ctia mdi cum hinh thanh 1én truy van da diém. Phuong phap sir dung mot thuat toan
phan cum pho ¢ uu diém phan cum céc anh dugc két ndi véi nhau nhung khong nhat thiét phai nhém vao trong mot
dudng bao 16i nén thyc hién tot hon cac thuat toan phan cum truyén thong. Tir d6 co thé tra cliru duoc cac anh nam rai
rac trong toan bg khong gian dac trung va nang cao dg chinh xac.

!(ét qua thyc nghiém cua chung t6i trén co s¢ dir liéu déc trung gdm 10.800 anh di chi ra rang phuong phap
dugc de xuat SCRF cung cap mot do chinh xac cao hon han so vdi cac phuong phap RIBR va phuong phap ERIN.

Chling t6i xin chan thanh cam on dé tai: “Nghién ctru phuong phép tra ctru dnh dya vao da truy van”, ma sb
PTNTDD17.04 da hd tro.
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AN EFFICIENT IMAGE RETRIEVAL METHOD USING SPECTRAL CLUSTERING IN
RELEVANT FEEDBACK

Nguyen Huu Quynh, Dao Thi Thuy Quynh, Phuwong Vin Canh, Ngo Quoc Tao

ABSTRACT: Many previous techniques were designed to retrieve images in a certain neighborhood of the query image, thus
bypassing the related images in the whole feature space. Besides, some designed techniques only care about similarity between
query image and data image that neglects similarities among data images. In this paper, we propose an efficient image retrieval
method using spectral clustering in relevant feedback (SCRF) which has advantages that do not require the user to provide initial
queries correctly but also retrieve relevant images in the entire feature space. In addition, our method fully exploit the similarity
information of feedback image and contrust multipoints query in next query. Furthermore, the retrieval time of our method also is
not increase with the number of user feedback. We also provide experimental results to demonstrate the effectiveness of our method.

Keywords: Content based image retrieval, relevant feedback, multiponts query, spectral clustering.



