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TOM TAT— Héu hét cdc cach tle'p cdn tra ciru anh dia vao ngi dung truyén thdng khéng biéu dién hiéu qua nhu cau thong tin ciia
ngwoz ding. Ly do ciia cac han ché nay 1a: (a) nhu cau théng tin cia nguoi dung rdt phong phil, do d6 khé cé thé biéu dién nhu cau
nay voi mot dnh truy van, (b) mét anh thu’ong g6m nhiéu biéu dién véi do quan trong khdc nhau nhung cdc phirong phdp thuong coi
dé quan trong nay 1a ngang nhau, () cdc déc tring mikc thap khéng phdn é&nh dwoc thong tin ngi nghia ciia dnh va (d) ham khodng
cdch két hop véi céc dic frung mirc thap khéng thé hién dwoe nhan thirc vé ¢ twong tir truc quan ciia nguoi dimg. Nham khdc phuc
han ché ¢ trén, ching t6i ae xuat phuong phdp tra ciu anh, c¢d tén ERIN (Efficient Representation of Information Need). Phuong
phép c6 wu diém biéu dién tot nhu cau thong tin cua nguoi dung do sir dung nhiéu anh va nhiéu biéu dién. Bén canh d6, phwong
phap xdc dinh dwoc do quan trong cua moi biéu dién anh va giam khodng cach ngit nghia giita ddc trung mic thép va khdi niém
mikc cao dan dén ndng cao chat luwong hé thong tra curu anh. Chiing t6i da thire nghiém trén co s¢ dit liéu dnh g6m 10.800 anh. Cic
két qua thuc nghlem chi ra rang ky thudt nay cdi tién dwoc hiéu ndng cia hé thong tra cieu anh dwa vao ndi dung so voi phirong
phap di cé va cho két qua gan voi nhu cdu cia nguoi dimg.

Tir khéa— Tra cieu dnh dira vao ngi dung, biéu dién nhu cau thong tin, da truy van, véc to ddc trung.

I. GIOI THIEU

Tra ctru anh dwa vao ndi dung (CBIR-Content Based Image Retrieval) dd nhan dwoc nhiéu sy quan tim trong
thap ky qua, do nhu cu xur Iy hiéu qua lwong dit liéu da phuong tién khong 16 va ting nhanh chong. Nhiéu hé thdng
CBIR da duoc phat trién, gdom QBIC [19], Photobook [4], MARS [25] NeTra [23], PicHunter [18] , Blobworld [6],
VisualSEEK [28], SIMPLIcity [22] va nhiing hé théng khac [15, 32,17, 16, 20, 24, 26, 21]. Trong mot hé thong CBIR
tiéu biéu, cac ddc trung anh tryc quan mirc thap (tuc 1a mau, két cdu va hinh dang) duoc trich rat tw dong cho muyc tiéu
danh chi s6 va mo ta anh. Dé tim kiém cac anh mong mudn, ngudi dung dwa mot anh 1am mau va hé thong tra lai mot
tap cac anh tuong tu dua vao cac dac trung dugc trich rit.

Cho du nhiéu thuat toan phuc tap da dugc thiét ké dé mo ta cac dac trung mau, hinh dang va két cdu, cac thuat
toan nay khong thé mo hinh twong duong cac ngir nghia anh va c6 nhiéu giéi han khi giai quyét cac co so dir liéu anh
n6i dung rong [2]. Cac thuc nghiém mé rong trén cac hé thdng CBIR chi ra rang cac ndi dung muc thip thuong that bai
trong md ta cac khai niém ngir nghia mic cao trong y nghia cta nguoi dung [3]. Do d6, hiéu ning ciia CBIR van con
xa 8o voi cac ky vong ctia nguoi dung.

Trong [34], Eakins da dé cap ba mirc truy van trong CBIR, cu thé: Muc 1: Tra clru boi cac ddc trung gbe nhur
mau, két cdu, hinh dang hodc vi tri khong gian ctia cac thanh phan anh. Truy vAn tiéu biéu 13 truy van béi mau, “tim
nhitng birc anh nhu céi nay”; Muc 2: Tra cuu cac dédi tuong c6 loai da cho dugc nhan biét boi cac dac trung géc, voi do
suy dién logic nao d6. Chang han, “tim birc anh c6 chira mot bong hoa hdng”; Mttc 3: Tra ciru boi cac thude tinh tdm
tit, bao gém mdt lugng dang ké 1ap luan mirc cao vé muc dich cua cac dbi tugng hodc cac canh dugc miéu ta. Diéu nay
bao gém tra clru cua cac sy kién da dat tén, ciia cac anh vdi xic cam hodc ton gido,.. Truy van boi miu, “tim cac anh
ctia mot dam dong vui nhon”. Mirc 2 va 3 cing nhau dugc goi 1a tra ctru anh ngir nghia va khoang tréng giira cac mirc
1 va 2 1a khoang cach ngit nghia [1]. Cu thé hon, sy khac nhau giita kha ning mé ta cuia cac dic trung anh mirc thap bi
gioi han va su phong phu ctia nglt nghia nguoi dung dugc goi 1a khoang cach ngir nghia [5,27,35].

Céc k¥ thuat trong viéc rit ngén “khoang cach ngit nghia” gdm c6 5 loai chinh: (1) sir dung ban thé ddi tugng
dé x4c dinh cac khai niém murc cao, (2) sir dung cc cong cu hoc may dé két hop cac dic trung mirc thip vdi cac khai
niém truy vén, (3) dwa phan hdi lién quan vao lap tra ciru cho hoc ¥ dinh ctia ngudi dung, (4) sinh ra mau ngit nghia dé
hd tro tra ctru anh mirc cao, (5) Cach sir dung ca ndi dung truc quan ciia cac anh va thong tin vin ban thu duoc tir Web
cho tra ctru anh trén Web.

Phan hdi lién quan 1a mot qua trinh tryc tuyén ma cé géng hoc muc dich ctia ngudi dung trong qua trinh va la mét
cong cu manh duge sir dung truyén théng trong cac h¢ théng tra ciru thong tin [29]. N6 duoc gidi thidu déi véi CBIR
khoang dau nhing nam 1990, v6i myc dich mang nguoi dung vao 1ap tra ctru dé giam khoang cach ngit nghia giita nhiing
gi ma truy van biéu dién va nhimng gi ngudi dung nghi. Bang viée tiép tuc hoc thong qua tuong tac voi cac ngudi dung
cudi, phan hdi lién quan da duoc chi ra 1a cung cép cai tién hi¢u ning déng ké trong cac hé thong CBIR [30,31].

Mot vién canh tidu biéu cho RF trong CBIR 1a nhu sau [33]:
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(1) Hé théng cung cap cac két qua tra ctru khoi tao thong qua truy van boi mau, phac théo,. ..
(2) Nguoi dung danh gia cac két qua trén 1a co lién quan dén anh truy van hay khong va do lién quan 1a bao nhiéu.
(3) Thuat toan hoc may dugc ap dung dé hoc phan hoi ciia nguoi ding. Sau d6 quay vé budc (2).

) (2)-(3) dugc ldp cho dén khi nguoi ding théa man véi cac két qua. Hinh 1 chi ra mot luoc d6 don gian ctia mot
hé thong CBIR v6i phan hoi lién quan.
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Hinh 1. Tra ctru anh dya vao ndi dung véi phan hdi lién quan

Céc ddi twong tra vé so véi truy van nguoi dung boi nhidu hé thong tra ciru anh dya vao ndi dung da c6 thuong
khong théa man nhu cau thong tin ctia nguoi dung [7, 8, 9, 10]. Piéu nay 1a do mét s6 1y do sau:

Ly do thir nhit, nhu cu thong tin cta ngudi dung rat phong phu, vi thé kho c¢6 thé biéu dién nhu ciu nay voi
mdt anh truy van. Diéu ndy s& rd rang hon thong qua viéc xét mo hinh tra ctru tong quat trong Hinh 2. Bé tra ctru theo
md hinh téng quat ndy, can thyc hién hai giai doan nhu sau: Giai doan thir nhét, ngudi ding x4c dinh nhu cu thong tin
ctia minh (ching han nhu ciu mudn tim tat ca nhitng bong hoa hdng trong co s& dir liéu), sau d6 nguoi dung s& chon
anh truy véan biéu dién nhu ciu thong tin vira xac dinh. Giai doan th(t hai, anh ma ngudi dung vira chon s€ duge su
dung 1am anh truy van va cac phuong phép tra ctru anh khéc nhau s& dwoc thyuc hién dé cho ra tap cac két qua: kér qua
1, két qua 2, .... két quan.

Ngudi dung xac dinh nhu cau thong tin

Giai

Negudi ding cNon anh dé biéu dién tét
nhat nhu cau thong tin ciia minh

|
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Hinh 2. M6 hinh tra ctru téng quét
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Chung ta nhén thiy, trong md hinh tra ctru téng quat trén Hinh 2, néu anh truy van khong biéu dién tét nhu cau
thong tin rit phong phu ciia ngudi ding, cho du cic phuong phap tra ciru hién nay c6 cho ra tap két qua (gdm két qua
1, két qua 2,.... két qud n) c6 @6 chinh xac 100% so voi anh truy van (diéu nay khong co trong thuc té) thi tap két qua
van c6 thé khong phai 1a mong mudn cta ngudi ding. Chinh vi 1y do ¢6 ma cac phwong phap tra ctru sir dung mot anh
truy van thuong cho tap két qua khong dap tmg ky vong ciia nguoi dung; Ly do thir hai, mét dnh thuong gdm nhiéu
biéu dién véi do quan trong khac nhau nhung cc phwong phap thudng coi do quan trong niy 1a ngang nhau va 1y do
cudi ciing 1a cac dic trung mirc thap khong phan dnh dugc thong tin ngit nghia clia anh va ham khoang cach két hop
v6i cac dic trung mic thip khong thé hién duoc nhan thirc vé d¢ tuong tu truc quan cia ngudi ding.

Céc 1y do & trén 1a dong luc dé chung toi d& xuit phwong phap tra ctu anh c6 tén ERIN (Efficient
Representation of Information Need) c6 uu diém biéu dién tét nhu cau thong tin ciia nguoi diung do sir dung nhiéu dnh
va nhiéu diém dé biéu dién, xac dinh dugc do quan trong ctia mdi biéu dién anh va giam khoang cach ngit nghia thong
qua k¥ thuat phan hoi lién quan din dén nang cao chit lugng hé thong tra ciru anh.

Phan con lai ctia bai bao nay dugc to chirc nhu sau: trong phan 2, trinh bay chi tiét phuong phap tra ctru anh
ERIN dwa vao da truy vin va da biéu dién. Phan 3, trinh bay thuat toan d& xudt cai tién d6 chinh xéc tra ctru sir dung
biéu din nhu cau thong tin ctua ngudi ding hiéu qua. Phan 4, mé ta cac két qua thuc nghiém va cudi cung 1a két ludn
dugc dua ra trong phan 5.

Il. PHUONG PHAP TRA CUU ANH DUA VAO PA TRUY VAN VA PA BIEU DIEN

Tir mot s6 anh do nguoi dung dwa vao lam truy Vén ma biéu didn nhu cau thong tin ctia ho, dé c6 thé cho ra mot
tap cac anh két qua tuong ing voi truy van d6, chiing ta cdn c6 mo hinh anh co s¢ dit liéu, mé hinh da truy van va da
biéu dién va mé hinh tra ctru. Trong phan nay, chung t6i s trinh bay ba m6 hinh nay, thuat toan xac dinh do quan trong
biéu dién va thuat toan tra ctru anh str dung da truy van va da biéu dién.

M® hinh biéu dién cac anh trong co sé dir ligu:

Trudc khi tra ctru céc anh, dau tién cic anh trong tap anh phai dugc biéu dién va luu trit trong co so dir lidu dic
trung. Pé thuc hién dugc viée d6, chung ta can c6 mo hinh biéu dién anh cia tap anh. Ki hi€u moi anh trong co so dir

lidu 1a DI;, m&i anh DI; ndy s& c6 mot tap céc biéu dién (R, R, ..., Rpr} voi mbi RD“ 1a mot biu dién dic trung j

ctia anh DI;, mdi biéu dién nay c6 mét trong sO Uij (duoc xac dinh qua thudt toan IR trén Hlnh 6) gan v6i biéu dién dic
trung j ciia anh DI; so v6i biéu dién didc trung khac cua anh DI;. Hinh 3 1a mot minh hoa tryc quan vé mé hinh nay.

Rig |- Rim

R2m

Hinh 3. M6 hinh biéu dién anh co s¢ dit liéu
M3 hinh biéu dién da truy vin va da biéu dién:

‘Sau khi da ¢6 m6 hinh biéu dién cac anh co s¢ dir liéu, budc tiép theo, ching ta can c6 md hinh biéu dién da
truy van va da biéu dién MQ (Multipoint Query). MGi truy véan s& gom M anh dai dién (dugc ky hiéu 1a Rly), mdi anh
dai dién R, dugc biéu dién twong ty nhu anh co s¢ dir liéu, tirc 1a mdi anh Rl nay s& duoc biéu dién béi mot tap cac

biéu dién {R,fik, R,}:;k, ) le} mdi Rkjk 1a mot biéu dién dic trung j ctia anh RI,, mbi biéu dién nay c6 mot trong sd
Vi gan v6i biéu dién dic trung j ctia anh Rl so vi biéu dién dac trung khac ctia anh RIk.

M4 hinh tra ciru da truy van va da biéu dién:

Trong phuong phap nay, mét dai dién trong mot truy van va mot anh co so dir liéu ¢6 cung chu trac. PO twong
tur gilra da truy van va anh co s¢ dir liéu dugc tinh bing tong cé trong s6 cua cac d6 twong tu bidu dién dic trung riéng
1e. Két qua cudi cung cua tra ciru la mot danh sach cac anh dugc phan hang theo thir ty giam dan cua do tuong ty so
v6i anh truy vin. Cho MQ 1a mét nat truy vin va cac Rl v6i k=1..M (cac nut dai dién) 1a con cua MQ . Cho
R,fik,R;;k, . RI X 1a con ctia Ry (cac nut biéu dién ddc trung). Cho v; a trong s6 clia nit dai dién. Cho vy 1a cac
trong s6 cua cac nut biéu dién dic trung. Hinh 4 1a mot minh hoa truc quan vé mé hinh nay.
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Hinh 4. M6 hinh biéu din da truy van va da biéu dién

Ki hi¢u disj 12 khoang cach ctia mot anh co so dir lidu thir i dén mot dai dién thir k cia truy van va duoc tinh
theo cong thire (1) sau:
. . DI; RI
disy. = LJ21(1 — wyvy;) * distance(R;; ', Ry,;*) (@))
Ki hiéu dis; 12 khoang cach ctia mot anh co s dir liéu thtr i dén truy van va duoc tinh theo cong thirc sau:
dis; = ming=y »((1 — vg) * disy,) 2)

Trén co s& md hinh anh co s¢ dit 1iéu, md hinh truy van da diém va mé hinh tra ctru, chung t6i xay dung thuat
toan tra ciru dua vao da truy van va da biéu dién. Thuat toan, ¢ tén 1A MQMRBR (Multiple Queries and Multiple
Representations Based Retrieval), tinh khoang cach giita da truy van va mdi anh co s¢ dit lidu, sau cho ra mot danh
sach duoc phan hang theo thi tu ting dan cta khoang cach. Thuat toan MQMRBR duge mé ta nhu trong Hinh 5.

Thuét toan tra ciru anh dua vao da truy van va da biéu dién MQMRBR trén Hinh 5 thuc hién nhu sau: Pau tién,
pha xay dung mo hinh biéu din anh co s¢ dit liéu duge thue hién. Trong pha nay, mdi anh DI; trong tap anh co sé dir
liéu DI gdm N anh, thyc hién trich rat biéu dién thi j (Rfj’f) cua anh RI; thong qua ham Extracte(). Bi cing vdi biéu
dién tht j nay 1a mot trong sb Uj; (dé xac dinh do quan trong cua biéu dién thir j, lac ban dau co do quan trong nhu
nhau) ciing dwoc gan théng qua thu tuc Weight_Assign(). Sau d6, pha xay dung mé hinh biéu dién truy van da diém
dugc tién hanh. Trong pha ndy, véi mdi anh RI, trong tap M anh dai dién cta truy vin MQ do ngudi ding dwa vao sé
c6 mot trong $6 v dé xac dinh dai dién do quan trong cua dai dién thir K, trong $6 nay dugc tinh toan thong qua thu tuc
RI_Weight_Compute(). Trén mdi anh RIy, thuc hi¢n trich rut biéu dién thir j (R, *) thong qua ham Extracte() va
mdt trong s6 twong tng voi biéu dién nay 13 vy ; (ltc ban dau c6 do quan trong ngang nhau) ciing duoc tinh toan thong
qua ham R_Weight_Compute(). Cudi cing 14 pha tra ctru. Trong pha niy, thuc hién tinh khoang cach giira biéu dién
thtr j ctia anh DI; (R?].Ii) va anh Rl (R,I:]I.k) thdng qua ham distance() nhan véi ddi ngau cua trong sb Ujj VA U dé
dugc khoang cach gitta DI; va Ry, sau d6 luu vao dis;,. Khoang cach giita mot anh co s& dit liéu va truy van da diém
MQ 1a khoang cach cuc tiéu c6 trong sd ciia cac khoang cach riéng giira anh co s¢ dir liéu DI; va tig anh dai dién RI,
clia truy van, gia tri nay duoc luu trir vao dis;. Sau khi co khoang cach cua timg anh co s¢ dit liéu DI; v6i truy van da
diém MQ, thu tuc Sort() s& sap xép cac anh DI; trong tap anh DI theo thtr ty ting dan vé khoang cach so vdi truy van
MQ va tra vé tap anh két qua S.

Thuit toan MQMRBR (Multiple Queries and Multiple Representations Based Retrieval)

Input:
Tap N anh co so dit ligu DI
Téap M anh truy van MQ
Sé dac trung m
Ouput:
Tap anh két qua S

1. Xay dung mé hinh biéu dién anh co sé dir liéu
Fori«1toNdo
For j«-1tomdo

R;'«Extracte(DI;) // thyc hién trich rat biéu dién dc trung j clia anh co s6 dit ligu thir i
Weight_Assign(u;;) // lac dau gan trong s6 1 cho céc biéu dién dac trung thir j ctia anh co so dit liéu thi i

}
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2. Xay dung md hinh biéu dién truy véan da diém
For k=1 to M do
For j=1to mdo

RRI"" «Extracte(RI,) // trich rit biéu dién dic trung j ciia anh dai dién thtr k thudc truy van da diém
RI_Weight_Compute(vk) /I tinh trong sb cho anh dai dién thur k cua truy van da diém
R_Weight_Compute(vy;) // Iic dau gan trong so 1 cho céc bicu dién dic trung thi j cua anh dai dién tha k
} 4
3. Thye hi¢n mé hinh tra ciru truy vin da diém
For i<1to N do

{
dis; < 0
For k<1 to M do
{
disy, <0
For je1tomdo
disy « disy + (1 —w;jvy;) * distance(R;,", R,*)
}
dis; « ming_q y((1 — vy * disy,
}

Sort(DI1) // sap xép cac anh trong tap anh DI theo thir tu tang dan cta khoang cach so véi truy van da diém MQ.
Return S // danh sach cac anh c6 khoang cach nho nhat so véi MQ

Hinh 5. Thuét toan tra ctru anh dia vao da truy van va da biéu diéfn MQMRBR

I11. CAI TIEN PQ CHINH XAC TRA CUU

Trong s6 k anh duoc tra vé boi viée thue hién da truy véAn va da biéu dién trong thuat toan MQMRBR, nguoi
dung s& chon n anh lién quan. Dya vao n diém lién quan nay, ching ta goi thuat toan IR dé xac dinh do quan trong biéu
didn. Mot sb cac dai dién s& duoc tinh toan trong s6 n anh lién quan dé xay dung da truy van. Viéc tinh todn cac dai
dién duoc thuc hién béng cach phan cym tap n ddi tugng anh lién quan va chon trong tdm cuia cac cum lam cac dai
dién. Thudt toan phan cym dugc st dung la thuat toan trong [11], c6 tinh chét bao toan duoc trong tdm va do d6 dam
bao réng cac dai dién duoc lya chon 1a cac diém tir tap lién quan. Thuat toan nhan dau vao 1a M cum mong mudn, khi
cac diém méi duoc thém vao, thuat toan tinh toan mot tap cac cum va duy tri s6 cum nho hon hodc béng M. Tiép theo,
phuong phap tinh khoang cach giira ting d6i tuong anh va da truy van dé cho ra mot danh sach dugc phan hang theo
tha tu tang dan cuia khoang cach so voi truy van. Qua trinh trén dugc lap lai cho dén khi nguoi dung ding phan hoi.
Trong sd v, tuong Gmg voi mdi dai dién Rl cua da truy van 1a sé cac d6i tuong anh lién quan trong cum tuong mg.

Thuat toan tinh dd quan trong caa biéu dién:

Mbi mét anh gom nhiéu biéu din dugc biéu dién béi mot diém trong khong gian dic trung. Théng thuong, cac
phuong phap coi cac biéu dién nay ¢6 do quan trong nhu nhau. Diéu nay khong phan anh dung thuc té 1a co mot sd
biéu dién quan trong hon c4c biéu dién con lai. Do d6, chung t6i quan tm t&i viée xac dinh d6 quan trong cia mdi biéu
dién ctia anh.

Y twong chinh cua viée xac dinh do quan trong biéu dién 13 dwa vao su phan hdi cia ngudi ding. Khi nguoi
dung phan hoi mét s6 anh 1 lién quan ngir nghia véi anh truy van, ching t6i s& coi mdi anh 1a mot diém dir ligu trong
khong gian va xét hinh bao cac diém dir liéu ndy. Mot hinh bao cac diém nhu thé s& dugc chiéu xudng céc truc tuong
g vai cac biéu dién, sau do tinh phuong sai cta cac diém nay theo mdi truc (s& biét dugc d¢ phan tan dir ligu theo
mot truc trong khong gian 16n ciling c6 nghia 1a 9 quan trong theo truc d6 nho). Do do, d¢ quan trong ciia mdi biéu
dién trong khdng gian 1a nghich dao cua phuong sai ctia cac diém theo truc do.

Chung toi s& trinh bay thuat toan IR (Importance of Representation) dé xac dinh d6 quan trong biéu dién. Thuat
toan tinh @6 quan trong cua biéu dién trong khong gian biéu dién RS. Hinh 6 dudi day 1a thuat toan IR.

Thuit toan IR - Importance of Representation

Input:
Tép n diém dit liéu C
Tép céc biéu dién RS
S biéu dién m
Ouput:

Trong sb cua biéu dién thir j Weight;
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For j«-1tomdo
{ 1
Hy 2 CRS]
F 1gn RS[; 2312
O (_(;Zi=1(ci U1 —u)°)
Weight; « # // trong sb ciia biéu dién thit j
J
}

Hinh 6. Thuét toan tinh d quan trong cua biéu dién IR

Thuat toan IR trén Hinh 6, 1iy dau vao 1a n diém (anh) CRS,...CRS, ... CRS trong mot cum trén khong gian RS.
Lic nay, theo dic trung thir j cta khong gian RS s& co n diém dit lieu CRS[j], ... CFS[j], ... CRS[j] va thuat toan tinh
phuong sai O'jRS ctia n diém dir liéu nay theo truc j ctia khong gian RS. Sau khi tinh dugc gid tri ctia phuong sai ajRS ,
thuat toan dua ra d¢ quan trong ciia timg biéu dién j trong khong gian RS. D¢ quan trong ctia biéu dién theo truc j s&

duge tinh bing —5 va gan cho Weight;
J

Hinh 7 dudi day 1a moé ta thuat toan tra ctru anh sir dung biéu dién nhu ciu thong tin ngudi dung hiéu qua c6 tén
ERIN (Efficient Representation of Information Need).

Thuat toén tra ciru anh sir dung biéu dién nhu cau thong tin ngudi dung hiéu qua, c6 tén ERIN trén Hinh 7, duoc
thuc hién nhu sau: Khi nguoi ding giri mot tdp anh lam da truy vin MQ, phuong phap s& sir dung thuat toan
MQMRBR dé tra ctru trén tap cac anh co s dir liéu DI va cho két qua 1a tap cac anh S. Nguoi ding thuc hién viéc
chon tap céac anh lién quan E trong tap S thdng qua ham User_Choose_Relevancelmage(), phuong phép sé€ phan
cum tap E nay thanh M cum théng qua ham Clustering() va gan cho C, tdm ctia m cum duoc tinh todn thong qua ham
Compute_Centroid() va gan cho tip dai dién RI. Trong sb cho tim cum thir k duoc tinh thong qua ham
RI_Weight_Compute() va trong sb vy; cho céc biéu dién thir j cua tim cum thi k dugc tinh qua ham IR(). Khoang
cach giira anh co so dir liéu DI; va truy van MQ dugc tinh theo cong thirc (1) va (2). Qua trinh nay tiép tuc cho dén khi
nguoi dung dung viéc chon céac anh lién quan.

Thuit toan ERIN (Efficient Representation of Information Need)

Input:
Tap N anh co s¢ dir liéu DI
Tap M anh dai dién truy van MQ
Tap biéu dién RS
Sb biéu dién m
Ouput:
Tap anh két qua S’

MQMRBR(DI, MQ, S) // Thuc hién trén tap anh DI véi truy vin da diém MQ dé cho ra tap két qua S
Repeat
E<«User_Choose_Relevancelmage(S,n) // nguoi dung chon cac anh lién quan tir tdp anh S
C«Clustering(E,M) // phén tap anh lién quan E thanh M cum
Rl«Compute_Centroid(C, M)
For k <1 to M do
For j«—1to mdo

RI1_Weight_Compute(vy,) // tinh trong s6 cho tam cum thur k cua truy van da diém
IR(E, RS, m, Weight;) tinh trong so cho cac bicu dién dac trung thir j ciia tim cum thur k
vy; <« Weight;

Tinh dis;, theo cong thirc (1):

m
disy, (—Z(l — Uy Vg * distance(Rg.li, R,fjl."
j=1
Tinh dis; theo cong thirc sau (2):

dis; = ming_y u((1 —vy) * disy)

Sort(DI) // sap xép cac anh trong tap anh co so dir li¢u DI theo thur tu tang dan
cua khoang cach so voi truy va‘ir} da diém MQ.
Return S’ // k anh c6 khoang cach nhé nhat véi MQ
Until (User dimg phan hoi)

Hinh 7. Thuét toan tra ctru anh sir dung biéu dién nhu ciu théng tin ngudi dung hiéu qua ERIN
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IV. THUC NGHIEM

Hé thdng duogc cai dat trén may tinh PC Pentium G3220 3.00 GHz chay hé diéu hanh Windows 8.1 véi mot co
so dir liéu anh gdm 10.800 anh®. Cac anh duoc luu trir theo dinh dang JPEG voi c& 120x80 va duoc lugng hoa thanh
16 mau. Co s¢ dit liéu bao gém 80 chu dé: bién, thé, ngua, buém, hoa, van dong vién thé thao, ludt van, thuyén budm,
hoa qua, c&, chim, nha, thac nudc, gau, linh dwong du bo, 6 td, ndi - hoang hon, canh rimg,.... Co s dit liéu nay s&
duogc st dung dé minh ching sy chinh xac cua k¥ thuat. Cac anh trong 50 anh dugc tra ctru dau tién duoc phén thanh
cac mau tich cuc va tiéu cuc (theo danh gia clia ngudi dung).

Chung t6i d4 so sanh nghién ctru ciia ching toi v6i nghién ciru CBsIR [13] va CCH [12]. Bé cung cdp céc két
quéa dang tin cdy, 5 anh tir mdi trong mudi chin loai & trén dugc chon ra ngiu nhién lam cac anh truy van. Do thj triéu
hoi chinh xac [14] dugc sir dung dé so sanh ERIN, CBsIR va CCH. Su chinh xéc 1a chinh xac trung binh cua téng cac
truy van va két qua duogc chi ra trong Hinh 9.

Ky hiéu R 1a mot tép cac anh lién quan trong co s& dir liéu, A 1a tip cac anh tra ctru duoc tra vé, Ra 1a tap cac
anh lién quan trong tap A (Hinh 8).

Triéu hoi (Recall) 1a ty so cua cac anh lién quan trong co s¢ dit li¢u duoc tra ciru theo mdt truy van. BJ chinh
xac (Precision) 1a ty so cua cac anh dugc tra cru ma lién quan dén anh truy van.

r :M , precisiOn:M
area(R) area(A)
R
':' Ral
|Al

) Hinh 8. Trigu hoi va chinh xdc cho céc kéqua truy van.

Anh hoang hén dugc stt dung nhu anh truy van ctia ERIN, CBsIR va CCH dé chi ra hiéu qua ctia ERIN.

Bang 1 dua ra tdm tat cac két qua trung binh truy vén. Céc két qua tra ciru dugc tom tit dudi dang tridu hdi
chinh xac. Trong truy van hai thuc nghiém dugc thuc hién, thir ’nhét k¥ thuat ERIN duoc st dung cho qua trinh tra ciru.
K¥ thuat CBsIR dugc st dung trong thuc nghiém thir hai va cuoi cung la k¥ thuat CCH.

Bing 1. Céc két qua trung binh cua truy vén.

Recall Precision

ERIN CBsIR CCH
0.1 0.73 0.66 0.59
0.2 0.69 0.6 0.51
0.3 0.61 0.53 0.43
0.4 0.56 0.47 0.42
0.5 0.48 0.38 0.31
0.6 0.43 0.34 0.27
0.7 0.37 0.29 0.25
0.8 0.32 0.28 0.24
0.9 0.27 0.25 0.22
1 0.24 0.21 0.14

Hinh 9 chi ra két qua cia ERIN tét hon CBsIR va CCH.

! https://sites.google.com/site/dctresearch/Home/content-based-image-retrieval



https://sites.google.com/site/dctresearch/Home/content-based-image-retrieval

Nguyén Hitu Quynh, Pao Thi Thiay Quynh, Ngb Quéc Tao, Cu Viét Diing, Phuong Vian Canh 451

0.8 mERIN mCBsIR mCCH

0.7
0.6

0.5

0.4

0.3

0.2
T

0
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Recall

Ision

Prec

Hinh 9. So sanh Precision - Recall cua ERIN v¢i CBsIR va CCH.
V. KET LUAN

Chung t61 da tép trung vao dé xuit phuong phap, co tén 1a ERIN, giai quyet ba van dé chinh d6 1a: (1) biéu dién
t6t nhu cau thong tin cta ngudi dung, (2) xac dinh duge d6 quan trong cua moi biéu dién va giam khoang cach ngi
nghia gitra dac trung murc thap va khai niém mirc cao. Dé giai quyét duogc van dé (1), chung t6i da sir dung nhiéu truy
van dé biéu dién thong tin ciia nguoi ding. Véi van dé (2) chung t6i da tan dung sy danh gia ciia nguoi ding dé xéac
dinh d6 quan trong ctia mdi bién dién dic trung va véi van dé (3) chung toi sir dung k¥ thuat phan hoi lién quan cta
ngudi dung dé giai quyét. Cac két qua thuc nghiém trén co so dir liu gdm 10.800 anh chi ra d6 chinh x4c ctia phuong
phap duoc d& xuat. Thuc nghiém ciing chi ra hiéu ning ctia ERIN cao hon phuong phap CBsIR va CCH.
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AN IMAGE RETRIEVAL METHOD EFFICIENTLY REPRESENTS

THE USER’S INFORMATION NEED
Nguyen Huu Quynh, Dao Thi Thuy Quynh, Ngo Quoc Tao Cu Viet Dung, Phwong Vian Canh, An Hong Son

ABSTRACT — Most of the conventional approaches to content-based on image retrieval is not efficiently represents the user’s
information need. The reasons for these limitations are: (a) the user’s information needs are very rich, so it is difficult to perform
this with a query image, (b) an image usually includes multiple representations with different importance but these methods are
often considered equal importance, (c) low-level image features do not capture the semantics of images , (d) distance function
associated with low level features can not express user’s perception of visual similarity. . In order to overcome these problems, we
propose image retrieval method, called ERIN (Efficient Representation of Information Need). The method has the advantages that
efficently represent the user's information need by using multiple images and Multiple Representations. Beside, the method
determines the importance of each representation which leads to improve quality content — based on image retrieval system. Our
experimental results on a database of over 10.800 images. The experimental results indicate that this technique improved the
performance of content — based on image retrieval compared to established methods and the results are closed to the user's
information need.

Keywords— Content based image retrieval, representation of information need, multiple queries, and multiple representations,
feature vector.



