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TOM TAT - Trong cdc hé thong tra cieu danh dwa vio ndi dung, cic két qud tra vé thuong khong théa mén nhu cdu thong tin
ciia nguoi dimg. C6 han ché nay la do: (1) anh truy van khéng biéu dién dwoc day di nhu cdu thong tin ciia nguoi ding, (2) cde dic
trieng mirc thap khongphan anh duoc thong tin ngit nghia cua anh va (3) ham khoang cach két hop voi cdc dac trung khéng thé hién
dwoc nhan thirc cia nguoi ding. Pé khdc phuc han ché d@s, ching 16i dé xudt phwong phdp tra ciru anh dia vao do twong ty nhan
thirc bang viéc xdy dyng truy van toi wu tir phan hoi ciia nguoi ding va tir dong diéu chinh sy quan trong cua moi chieu dir liéu
trong khong gian dic trung. Ching 16i da thuc nghiém trén co sé dif liéu anh gom 10.800 dnh. Cdc két qua thuc nghiém chi ra rang
ky thudt nay cdi tién dwoc hiéu ning ciia hé thong tra citu dnh dwa vao néi dung so véi phwong phdp di cé va cho két qua gan véi
nhan thirc cua nguoi dung.

Tir khoa - Tra ciru anh dya vao noi dung, tuwong tw nhan thirc, véc to dac trung.

I. GIOI THIEU

Céc truy van lya chon ¢ “Top-k” dang tr¢ nén pho b1en trong nhiéu tmg dung co so dit liéu hién dai. Khong nhu cac
h¢ co s¢ dir liéu quan hé truyén thong, & d6 mot truy van gom mot dicu kién lwa chon chinh xéc va nguoi dung ky vong
nhan lai tip cac ddi twgng théa min chinh xac didu kién, trong cc truy vén lya chon “Top-k”, ngudi dung chi 10 cdc dbi
turong muc ti€u va khong ky vong nhén lai cac dbi tugng théoa man chinh xéac diéu kién. Ket qua ciia cac truy van nay la
mot danh sach cac déi twong duge xép hang theo thir tu giam dan ciia do tuong tw véi truy van nguoi dung.

Do ban chit chu quan cua cdc truy van “Top-k”, cac dbi tuong tra v& boi hé théng so véi truy van ngudi ding
thuong khong thoa man nhu cu thong tin ciia nguoi dung ngay 1ap tac [1, 2, 3]. Diéu nay 1a do mot s6 Iy do: cac anh truy
van ban dau khong phai 1a cc anh tot nhat dé biéu dién nhu cau thong tin ctia ngudi dung hodc cac dic trung mirc thap
khong phan anh dugc thong tin ngit nghia clia anh hodc ham khoang cach ket hop vdi céc dac trung khong thé hién duge
nhan thirc ctia nguoi ding. Qua trinh nay dugc goi la diéu chinh truy van va truy van méi dugce goi 1a “truy van dleu
chinh”. Trong tra ctru anh dya vao ndi dung, nguoi dung diéu chinh truy van bang viéc tim trong s6 cac anh dugc tra vé,
mdt hodc nhicu anh ma gan véi nhitng gi ngudi dung mong mudn [4, 5, 6]. Dya trén phan hdi cia nguoi dung, hé thong sé
tinh cac anh truy van méi va cac trong s0 m&i va thue hién truy van diéu chinh. Mot cach khac dé didu chinh truy van la
ngudi dung didu chinh céc trong sb ciia cac dic trung mot cach thu cong dé biéu dién tot nhat nhan thire vé d6 tuong tu
cua nguoi dung [6]. Trong ca hai truong hop, nguoi ding c6 the tiép tuc didu chinh truy vén trén nhleu vong 1ap cho dén
khi thoa man véi cac két qua. Cac nghién ctru gan day chi ra rang cac k¥ thuat diéu chinh truy vén cai tién dang ké chét
lwong cua tap két qua va tap két qua cai tién qua cac 1an lap phan hoi [7, 8].

Gi6i han cua nhiéu cach tiép can dya vao dic trung da co do la gidi han nguoi dung dbi voi mot dic trung don
duoc sir dung cho tra ctru [8]. Cac hé théng hd trg cac truy van da dic trung cung cap cac co ché dic biét cho  nguoi dung
dé chi ra do quan trong trong cac déc trung [5, 9, 10]. D) twong tu toan b gitra mot dbi tuong va anh truy van duoc tinh
toan bang tong ¢ trong s6 cac do twong ty trén tap dac trung. CO6 mot s6 han ché dbi véi mot cach tiép can nhu thé [1, 2,
3]. N6 dat qua nhiéu ganh nang 1én nguoi dung khi xay dung nhu cdu thong tin chinh xac. Ngudi ding c6 the kho b1eu
dién truy véan ctia ho dudi dang cdc déc trung duoc cung cap do ban dau ho ¢6 thé khong c6 ¥ tudng rd rang vé nhu céu
thong tin. V&i han ché thir nhit va thir hai khi ngudi dung giri anh truy vén ban ddu khong phai 1a cac anh tt nhit dé biéu
din nhu cdu théng tin cia ngudi dung va cac dic trung mirc thip khong phan dnh dugc thong tin ngir nghia cua anh. Hon
nita, c6 thé c6 sy khong phit hop giita nhan thirc ciia ngudi dung vé cdc thudc tinh tryc quan va cac biéu din dic trung
dugc sir dung cho tra ciru. Nhitng ngudi dung khac nhau c¢6 thé c6 nhan thirc khéc nhau ve khai niém tuong tu gitra cac
thuge tinh anh. Cubi cung, thdm chi n6 con khong kha thi dé biéu dlen nhu cu théng tin cua ngum dung bang mdt két hop
c6 trong s6 cac ddc trung cia mot anh truy van don. Cac cach tiép can nay cb dinh biéu dién truy van va ham dbi sanh
twong tu ciing lam cho hé thong rat cimg nhéc.

Bai bao dua ra cach khic phuc han ché trén, dé xuit phuong phdp tra ctru anh dwa vao do tuong tu nhan thirc bang
viéc xay dung truy van t6i wu tir phan hoi ctia ngudi dung va tu dong diéu chinh sy quan trong cua moi chiéu dit liéu trong
khong gian déc trung. Chung t6i cho phép ngudi dung chon trong so céc anh tra vé, nhiing anh ma ho cho la thoa man nhu
cAu thong tin cta ho nhét va sau d6 tinh lai biéu dién cua truy vén dua trén sy phan hoi nay. Phuong phap dé xuat tinh toan
d6 phan tan cua céc diém dir liéu do nguoi ding lwa chon trén khong gian dic trung dé xac dinh mong mudn cta ngudi
ding vé chidu dit liéu quan trong.

Phén con lai caa bai bao nay duge to chirc nhu sau: Trinh bay chi tiét phuong phép dé xudt, mé ta cac két qua thuc
nghiém tuong g trong phén hai va ba, cudi cung 13 két luin s& dwoc dua ra trong phan bbn.
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II. PHUONG PHAP TRA CUU ANH VOI PIEU CHINH TRUY VAN
A. Mb hinh dé xuét

Trong b k anh duoc tra vé boi viée thuc hién truy vAn khéi tao, nguoi dung s€ chon n anh lién quan. Trén khong
gian dac trung F, tinh gia tri trung binh cta n dbi tugng anh (theo timg dic trung) va thay biéu didn trong khong gian dic
trung F' cua truy van khéi tao bang biéu dién tuong tmg véi gié tri trung binh vira tinh dugc. Lap lai qua trinh nay ching ta
s& nhan duoc diém truy van t6i uu trong khong gian dic trung F. Den day, chiing ta da nhan dugc truy van t6i uu nhung d
quan trong cta cac chiéu dir liéu trong khong gian dic trung F Van chua theo mong mubn cta ngudi dung. Do do, tinh
phuong sai ciia cac dir lidu trong khong gian dic trung F theo mdi chiéu dit liéu dé xac dinh d6 quan trong cua mdi chidu
dir liéu trong khong gian dic trung nay (phuong sai cang 16n, do phan tan dir liéu cang 16n va vi thé chiéu do s& it quan
trong) 1a can thiét.

Dudi day ching t6i s& dé cap t6i ba thuat toan thé hién ¥ tuong trén, thuat toan QRR tim truy van tdi wu, thuat toan

SIDFS tinh d6 quan quan theo chiéu dir liéu trén khong gian déc trung va thuat toan IRuPS tinh d¢ tuong tu theo nhén
thirc.

Thuit toan 1: QRR (Query Representation Refinement)

DAu vao:
S /*Tép cac véc to dac trung anh co so dit ligu*/
F /* Tép céac dac trung */
. m /*Chiéu cta khong gian dic trung*/
Ket qua: o
Qopt /*¥Véc to truy van toi vu*/
For FeF do
{
Q=<1.{q{}, Wr, Dr, Sp. k> /* Thee hién truy vén khéi tao don diém véi k anh tra vé*/
While User chua dung phan hoi do
{
Forj=1tomdo */m 5o chiéu ciua khong gian ddc trung*/
Sum"=0
Sumw™=0
Fori=Itondo
{
Ef=User_Choose Relevancelmage(Qg, k) /* User chon n dbi tuong, E, E;, E.
lién quan trong s6 k d6i twong tra vé*/
wf=User_Choose RelevanceLevel({1,2,3})
Sum® =Sum"+w; EF[j]
Sumw" =Sumw"+w;
} F
Fr.q_ Sum
C D]isumwF
}
qut:CF /* véc to truy vén t&i vu trén khong gian déc trung F*/
}
Return qgp

Hinh 1. Thuat toan didu chinh biéu dién truy vdn QRR

Thuét toan 1 (QRR) diéu chinh biéu dién truy vén dugce thyc hién nhu sau: Trén khong gian déc trung F, nguoi
dung thyc hién viéc nhap vao mot anh truy vin mau qq va thyc hién truy van nay trén tap co sé dit liéu dac trung S dé duge
k anh két qua. Quan sat trén k anh két qua nay, ngu’m dung chon n anh lién quan so vdi anh truy vén va gn v6i nhu cau
thong tin clia minh, véi mdi anh lién quan chon gié tri trong s6 w; (mot muc lién quan trong cac mirc 0: khong lién quan —
mac dinh khong chon, 1: lién quan va 2: lién quan cao, 4: lién quan rat cao). Trén co s& cac anh dugc chon va gia tri w;
duogc nhép, thudt toan tinh trong tdm C theo chibu mdi chiéu j. Két thuc mot 1an Lip phan hdi cua ngudi dung 1a véc to
trong tam C* gdm m chiéu, ciing chinh 1a véc to truy véan tbi vu q4pe trén khong gian F clia lan lap nay. Lap lai qua trinh
trén mot s 14n, thuit toan s& cho ra véc to truy vén t6i uvu Gopt-

Thudt toan SIDFS (Hink 2) tinh d6 quan trong ctia chiéu dit liéu trong khéng gian dic trung F.
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Thuat toan 2: SIDFS (Select Important Dimensions in Feature Space)

Piu vao:
E /*Tép n anh do User chon*/
F /*Tép cac dac trung*/
. m /*Chiéu cta khong gian déc trung*/
Paura: .
Weight j /*P9§ quan trong theo chiéu j*/
For FeF do
{
For j=1 to m do
{

1 .
== 1 EL 1
; 1/2
o = GILACE U]~ 1))
Welght j= —F /* trong s theo chidu j*/
9

Hinh 2. Thuat toan tinh d¢ quan trong cta chidu dit liéu SIDFS.

Thuat toan 2 SIDFS tinh d§ quan trong ctuia chiéu dit liéu dugc thyc hién nhu sau: Thuat toan léy dau vao 1a n anh
Ef,..EF, ... EF tuong tu nhan thic véi truy van tbi wu qopt (dau ra c1'1a thuat toan 1) trén khong gian F. Lic nay, theo
chiéu thir j cia khong gian dic trung F s& c6 n diém dit liéu EF [f], ... EF[f], ... EE [j] va thuat toan tinh phuong sai O'-F cian
diém dit liéu nay theo chiéu j ctia khong gian F. Sau khi tinh duoc g1a tri cia phuong sai a , thuat toan dua ra do quan
trong cua timg chiéu dir lidu j trong khong gian dic trung F boi vi cr]- 16n c6 nghia l1a do phan tan dit liéu theo chiéu j trong
khong gian dic trung F 16n, ciing c6 nghia 1a d quan trong ciia chiéu j trong khong gian dic trung F nho. Do d6 d6 quan
trong dit liéu theo chiéu j s& dugc tinh bing % va gan cho Weight j.

J

Thuét toan IRuPS (Hinh 3) tra ctru dnh dya vao do twong tu nhén thie cho ra tép két qua gdm cac anh c6 d¢ tuong
tu nhan thirc cao nhét véi truy van. Thuat toan JRuPS duoc thuc hién nhu sau: Vai dAu vao 1a véc to truy vén t6i vu Gopt
(d4u ra ctia thuat toan 1) va trong s0 Wezght Jj (dau ra cua thuat toan 2) cta chiéu j trén khong gian dic trung F, thudt toan
tinh khoang cach giita truy vén t&i uu Qope VOI mdi anh sf. Khoang cach nay dugc tinh theo timg chiéu j véi do quan trong
Weight_j dugc dua vao cong thie tinh khoang cach. Cudi cung thudt toan tra lai & anh, k anh nay tuong tu Ve mat nhan
thire nhat véi q,,,,,bcn vi khoang cach duoc tinh da vao hai yéu td: (1) véc to truy van Gop: €0 Véc to ddc trung gan voi nhu
cau thong tin ciia ngudi dung va (2) d§ quan trong cua chiéu dit liéu trong khong gian dac trung dugc cép nhat tu dong.

Thuat toan 3: IRuPS (Image Retrieval using Perceived Similarity)

Diu vao:
S /*Tép cac anh*/
Qopt /*Veéc to truy van toi uu*/
. Weight j /*Trong s0 chicu j cuia khong gian dac trung F*/
Paura:
P /* Tép k anh twong tu nhén thic v&i qope */
For FeF do
{
For i=1 to ImageCount(S) do
{

Similarity(q&ye, s{)=0
For j=1tom do
Similarity(q5,., sf)=(Similarity(q5,., sf)+(1-Weight_j*(q5,:[j1— sF[/)»") /*cap nhat trong sb theo

chiéu j*/
}
}
/*Sip xép cac anh s; trong co s& di liéu theo thir tw giam dan cua do twong tu so v6i Qopt */
Return P /*k anh tuong ty nhit (vé mat nhén thirc) voi Qopt */

Hinh 3. Thuat toan tra ctru anh dua vao d¢ tuong tu nhan thirc IRuPS
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III. THU'C NGHIEM
A. Dirliéu thuc nghiém

Chung t6i st dung tap dir liéu con cua tap Corel[/7] gbm 10,800 anh. Tép dir lidu trén dugce chia thanh 80 chu de
gom bién, the, ngua, budém, hoa, van dong vién thé thao, luét van, thuyen budm, hoa qua, ¢, chim, nha, thac nudc, gau
linh duong d4u bo, 6 t6, niii va hoang hon, canh rimg, ...

Céc anh duoc luu trit theo dinh dang JPEG véi ¢ 120%80. Co s¢ dit liéu nay s€ duoc sit dung dé minh chung su
chinh xac cua ky thuat. Thyc nghiém dugc cai dat trén ngdn ngit C# trén mot may tinh PC Core i3 M350 2.27 GHz 2.27
GHz chay h¢ diéu hanh Windows 7.

pé phan tich tinh hi¢u qua cho cach tiép can dé xuét cua chung t6i, chi tiéu dugc sir dung 1a ¢ chinh xac va tri€u
hdi, d6 1a hai d6 do dé danh gia thuc nghiém, chung dugc dinh nghia la:
recall = area (R,) va precision = area(R,)
area (R) area (A)
Triéu hdi (Recall) 1a ty s6 cua cac anh lién quan trong co s& dit lidu dugc tra ciru theo mét truy van. Do chinh xac
(Precision) 14 ty sb cua cac anh duoc tra ctiru ma lién quan dén anh truy vén.

Trong d6 do chinh xac 1a tép anh tich cyc voi anh truy van & mdi vong 1ap phan hdi, tra ciru 14 tip anh két qua tra
ve tir cach tiép can dé xuat & moi phéan hoi.

Ky hiéu R 1a mét tdp cac anh lién quan trong co s¢ dir li¢u, 4 la tap cac anh tra ctru dugc tra vé, R, 1a tap cac anh
lién quan trong tap 4 (Hinh 4).

Hinh 4. Triéu hdi va chinh xac cho cac két qué truy vin
B. Két qué thuc nghiém

Trong thyc nghiém ba dac trung gdbm Color Histogram, Color Intensity va Textual dugc s dung dé tinh do twong
tu cua anh truy vén voi ting anh trong co s¢ dir ligu. Trong moi lan lap phan h01 dé tim truy van t01 uu chung tdi sir dung
trong s0 w biéu didn mbi quan hé¢ quan trong véi truy van. Dé tim ra truy van t6i wru va cac trong sO quan trong cta chleu
chung t3i chi tap trung quan sat trén tap cac dbi tuong lién quan. Tur tap céc dbi tuong lién quan, thudt toan 1 va thudt toan
2 dugc ap dung dé tim ra truy van ti wu va trong sd quan trong cua chiéu. Do vy, trong sd chi mirc quan h¢ dugc dé xuét
gdm 4 murc: 0, 1, 2 va 4 tuong Ung v6i ¥ nghia khong lién quan, lién quan, lién quan cao va lién quan rét cao. Chung toi da
so sanh nghién clru nay v6i mot s0 nghién clru phan héi lién quan dang ton tai nhu 1a phuong phap Naive QP[4] va Naive
OR[5]. Dé cung cép céac két qua dang tin cdy, chung toi sir dung tap thir nghiém gdm 1000 anh ngau nhién trong 80 chu dé
n6i trén. Cac anh trong tap thir nghiém duoc sir dung lan luot nhu anh truy van ciia IRuPS, Naive OR va Naive QP dé chi
ra hiéu quéa cta IRuPS. Bang 1 dudi day 1a két qua trung binh ctia mdi 14n lip déi v6i cac phuong phap IRuPS, Naive OR
va Naive QP.

Bing 1. Trung binh d6 chinh xéc cta cach tiép can khac nhau trén tap thir nghiém 1000 dnh

‘iggg IRuPS NSK" N(‘;; €

07448 | 07448 |  0.7028
0.84985 |  0.7621 | 0.76535
0.90145 | 0.84765 | 0.79675

1
2
3
4 0.92935 0.8805 0.8225
5
6
7

0.94725 | 0.90125 | 0.84095
0.96015 | 0.91725 | 0.85645
0.96855 | 0.92625 0.8686

}(ét qua bang 1 cho thdy trung binh do chinh xéc ciia cac phuong phap [RuPS, Naive QR va Naive QP qua 7 lan lap
phan hoi tuong g 1a 90.02%, 85.42% va 80.76%, tir d6 chi ra rang k¥ thuat d¢ xuat cai thién do chinh xac dang ke.

Hinh 5 cho biét luge db so sanh d6 chinh x4c trén 7 14n 1ap phan hdi tuong tmg cta cac phwong phap IRuPS, Naive
OR va Naive QP.
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Hinh 5. So sanh d¢ chinh xac ctua IRuPS, Naive QR va Naive QP

Dé minh hoa 'két quéa sau mot sb 1an lap phan hdi, hinh 6,7 va 8 dudi day chung toi ‘minh hoa anh hoang hon st
dung lam anh truy van trén ca ba phuong phap /RuPS, Naive OR va Naive QP twong umg. Ket qua ¢ lan 13p thir sdu minh
hoa cho thay k¥ thuat dé xuat cai thién do chinh xac dang ke.

o 1 2 4 o 1 2 4

2 =
®

Hinh 7. Nhiing anh tim thay béi k§ thuat Naive QP
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Gy I THO03

Hinh 8. Nhimg anh tim thiy boi ky thuat IRuPS

IV. KET LUAN

Chung toi da phat trién _phuong phép tra ctru anh /RuPS dya vao nhén thirc cua nguoi dung va phan héi lién quan.
Phuong phap nay ¢6 hai vu diém: yéu cau nguoi dung suy nghi trong tam tri anh dbi tuong can tim ma khong can miéu ta
cu thé va danh gid anh dbi twong trong mbi 1an tra ctru bang cach dua vao cac murc do lién quan. Qua mdi lan lip phan hoi,
dua trén cac dbi twong ma ngu’m dung lya chon, hé thong tu dong hoc thong tin béng viéc danh gia chidu quan trong. Dua
trén trong sé quan trong ciia mdi chidu, hé théng da cho két qua gan véi nhu cau tra clru ciia ngudi ding.
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AN IMAGE RETRIEVAL METHODS BASED ON PERCEIVED SIMILARITY

Vu Van Hieu, Nguyen Huu Quynh, Ngo Quoc Tao

ABSTRACT - Content-based image retrieval systems, the returned results are not satisfying the user's information needs. This
restriction is due to: (1) query image is not fully represent the information needs of users, (2) low level features does not reflect the
semantic information of image and (3) distance function combined with the features can not be perceived by the user. To overcome such
limitations, we propose image retrieval method based on similarity perception by developing optimal query from user feedback. We
have experimental database includes 10,800 images from Corel subset. The experimental results indicate that this technique improved
content-based image retrieval system performance compared with the exit method and the results have been close to the perception of
users.



