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TOM TAT

Tim kiém anh theo ng nghia mot bai toan dugc quan tdm va da c¢é nhiéu phuong
phép duoc nghién ctru va cong bd trong thoi gian gan day. Trong nghién cttu nay,
mot mo hinh két hop gitta phan 16p KNN (K- nearest neighbor) véi Ontology duoc
dé xudt xay dung trong tim kiém anh theo ngtt nghia. Truedc hét, hé théng trich xudt
déac trung cta anh dau vao va so sanh véi cac vec-to ddc trung trong co so dir liéu,
ttr d6 str dung thuét todn phan 16p KNN d€ x4c dinh 16p cua anh dau vao. Sau do,
cau lénh SPARQL duoc tu dong tao ra tir cac tr veng phan 16p dé€ truy van trén
ontology va truy xudt tap anh twong tw vé ngtt nghia. Khung ontology ké thira trudc
d6 duoc bd sung dir liéu vdi bo anh CIFAR-10 (60.000 anh), Caltech-101 (9.145 anh).
Két qua thuwc nghiém trén hai bd anh nay duoc so sanh véi mot s6 cong trinh gan
day trén cting bo dit liéu cho thdy tinh hiéu qua va ding d4n ctia phuong phép da

dwoc dé xuat.

Tt khoa: KNN, ontology, tim kiém anh theo ngit nghia

1. MO PAU

Trong xu thé€ cta cudc cach mang cong nghiép 4.0, cac thiét bi dién t& nhu
camera, smartphone, tablet, v.v, phat trién manh mé, khién cho viéc tao ra anh sd vd
cung don gian va dat dén mot khdi lwong khong 16 [10]. Tuy nhién, nguoi dung gép kho
khén trong viéc to chirc va tim kiém s6 lugng 16n hinh anh trong co s¢ d@ liéu, vi hé
thong co so dir liéu thuong mai hién tai duoc thiét ké cho dit liéu van ban va khong phu
hop véi hinh anh ky thuét s6. Vi vay, thach thirc 16n ctia nganh thi gidc may tinh la lam
thé nao dé tim kiém chinh xac, khai thac nglt nghia, truy cap va st dung nhtng bo dt
liéu anh s6 16n mot cach hiéu qua va dat duoc yéu cau ctia nguoi dung [1].
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Trong thap ky qua nhiéu phuong phap hiéu qua cho tim kiém hinh anh theo ngt
nghia da dwgc dé xuat. Viéc tim kiém anh theo noi dung cap thap ctia hinh anh (mau
sac, hinh dang, két cduy, ...) [4] c6 han ché bat ngudn tir nguyén nhan khong thé mé ta
duoc ngtr nghia ctia hinh anh, nghia la, ton tai mét “khoang cach ngtt nghia” gitta dac
trung cap thdp cua hinh anh vdi nglt nghia cap cao cua nguoi dung [1,10]. C6 nhiéu
phuong phap tim kiém anh theo ngir nghia duoc dé xuat d€ giam khoang cach ngir
nghia, trong d6 tim kiém ngt nghia anh dwa trén ontology duoc coi la phuong phap
hiéu qua va gan giii véi ngtt nghia cdp cao ctia con nguwoi nhat [11], do né tap trung vao
viéc ndm bat ndi dung ngtt nghia, m&i quan hé phan cip giita cac tit ving, diéu nay co
thé gitp hé thong dap ting yéu cau cia nguoi dung mot cach tot hon. Trong bai bao nay,
mot phuong phap két hop gitra ddc trung cap thdp va ngir nghia cdp cao dua trén
ontology duwoc d€ xuat: (1) trich xuat déc trung cap thap cua hinh anh va chuyén d6i cac
dac trung nay sang tir ving ngit nghia dya vao ky thuat phan l6p KNN; (2) cau lénh
SPARQL duoc tao ra tir cac tir vung thi giac va truy van trén ontology dé€ truy xuat tap
anh tuwong tw va nglt nghia cdp cao mo ta hinh anh. Pay chinh la viéc anh xa cac dac
trung cap thap sang ngit nghia cAp cao nham gidm “khoang cach ngi nghia” ctia hinh
anh. Khung ontology dwoc ké thtra ttr nghién ctru ctia nhém tac gia Nhi N.T.U. [10] va
bd sung dir liéu vdi cac tap anh CIFAR-10 (60.000 anh), Caltech-101 (9.145 anh). Thuc
nghiém trén hai tap anh nay duoc so sanh voi cac phuong phap tir nhitng nghién cttu
khac da duoc cdong bd nham chitng minh tinh hiéu qua va ding dan ctia dé xuét trong
bai bdo nay.

Phan con lai ctia bai bao gom: Phan II khao sat mot s6 cong trinh lién quan dong
thoi phan tich cac vu nhuoc diém dé€ ching minh tinh hiéu qua ctia tim kiém anh dua
trén KNN va Ontology; Phén III trinh bay phwong phép xay dung mo hinh két hop gitra
phan 16p KNN véi Ontology; Phan IV 1a thye nghiém, danh gia so sanh; Phan V két luan
va hudng phat trién tuong lai.

2. CAC CONG TRINH NGHIEN CUU LIEN QUAN

Bai toan tim kiém anh dwa trén ky thuat phan 16p KNN dugc quan tam nghién
ctu trong nhitng nam gan day. Nhom nghién ctru Kumar Munish (2018) [7] dé xudt mot
hé thong tim kiém anh dua trén ndi dung hiéu qua sit dung hai by phan loai BayesNet
va KNN. D€ chiing minh tinh hiéu qua ctia dé xuat, thuc nghiém duoc trién khai trén
tap anh COREL (1000 anh), cho d6 chinh xac cao la 0.88. Tuy nhién, phwong phap nay
chi thuc hién trich xuat dac trung cuc bo ma chua tinh dén dac trung toan cuc ctia hinh
anh. Mardi Kevin Song va cong su (2019) [9] s&t dung ba phuwong phép trich xuat dac
trung khac nhau dugc két hop véi Phan loai KNN. Két qua tir hé thdng cho thady dac
trung Color Moments c6 d chinh xac 1a 45,8%, dac trung Vung két n6i c6 do chinh xac
la 34,1% va DWT c¢6 d0 chinh xac 1a 44,5%. Trong khi d6, viéc két hop cac phuong phap
trich xuat dac trung ma khong c6 Phan loai KNN ¢ do chinh xac la 37,1%, con khi két
hop véi Phan loai KNN, hé thong c6 d¢ chinh xac 68,7%. Thit nghiém cho thay réng hé
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thong can Phan loai KNN dé tang kha nang st dung va do chinh xac ctia viéc truy xuat.
Tuy nhién, tap dit liéu anh nho véi 1000 hinh anh dong vat, cho két qua truy van chua
cao, do KNN khong thuc su hoat dong tot trong tap anh nho. [12] Sathiamoorthy S. va
cong su (2020) [12] dé xudt hé thong tim kiém anh dya trén KNN. B¢ anh Wang (10.800
anh) duoc st dung d€ danh gid tinh hiéu qua ctia mo6 hinh, cho dd chinh xac 80.4%. Két
qua nay cho thay véi bo dit liéu anh 16n, KNN thwc hién nhiém vu phéan loai va tim kiém
hinh anh hiéu qua. Tuy nhién, do dac trung hinh anh bi loai bo di ddc trung hinh dang,
nén viéc xac dinh viing d6i tuong hay loai bé nhiéu trong anh chua dwoc quan tam.

Nhu vay, ky thuat phan loai KNN hiéu qua trong bai toan tim kiém hinh anh
trong ndi dung. Tuy nhién, hé thdng tim kiém anh theo ni dung chi tim kiém cac hinh
anh twong tw nhau theo déc trung anh nén thiéu di sy twong dong vé ngir nghia. Vi vay
bai toan tim kiém anh trén ontotogy dé€ trich xuat ngl nghia ctua hinh anh dwgc nhiéu
nha nghién cttu quan tdm. Nhom nghién cttu Allani Olfa (2017) [3] dé xudt hé thong truy
xudt hinh anh dua trén d6 thi mau két hop cac dac trung cap thdp va ngit nghia dua trén
ontology. D€ danh gia cach tiép can, nhom nghién ctru da st dung tap anh ImageCLEF
(SIAPR-TC 12) bao gom 20.000 hinh anh dwoc chti thich. Mdc du day 1a cach ti€p can day
tiém nang khi ontology dwoc xay dung trén tap dir liéu 16n véi 276 16p, tuy nhién viée
xay dung tu dong ontology khong thé xac dinh duwoc tinh dting dan va khong cé su kiém
nghiém ctia chuyén gia. Do d6 do chinh xac ctia tim kiém anh dya trén ontology nay la
khong cao, chi v6i 35.13%. Nhi N.T.U va cong su (2022) [11] dé xudt mot mo hinh tim
kiém anh theo ngir nghia dwa vao dic trung cip thap trén GraphC-Tree va ontology.
Ontology duoc xay dung ban ty dong dua trén tap anh ImageCLEF bao gom 20.000 hinh
anh va 276 phan 16p. Anh dwoc phan 16p va bs sung ti dong vao cac phan cap 1op da
xay dung. Céac tap anh thiec nghiém la ImageCLEF, COREL, WANG va Stanford Dogs
v6i do chinh xac lan luot la 83.98%, 88.85%, 76.65% va 82.64%. Két qua nay vugt trdi so
véi cac phuong phap khéc trén cung tap di liéu cho thdy tinh hiéu qua cua ontology.
Dong thoi, dir liéu anh c6 thé bd sung d€'lam giau thém cho khung ontology.

Tt cac cong trinh nghién cttu lién quan, c6 thé thdy tinh hiéu qua cua tim kiém
anh két hop gitta dic trung cap thap va ontology. Tuy nhién, viéc xay dung ontology
can duoc tap trung nghién ctru d€ dat duoc d¢ chinh xac cao. Bay chinh 1a dong lwc cho
nghién cttu ctia chung t6i trong bai bao nay.

3. TIM KIEM ANH THEO NGU NGHIA DUA VAO KNN VA ONTOLOGY

Bai bao nay dé xudt mot hé tim kiém anh theo ngt nghia két hop gitta ky thuat

phan 16p KNN va ontology, goi 1a onKNN. Trong phan nay, kién trtic cia md hinh

onKNN va cac thanh phan ctia né sé dwgc trinh bay.

3.1. Kién tric mo hinh tim kiém anh onKNN
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Hinh 1 mo6 ta kién trtic cia mo hinh tim ki€ém anh theo ng* nghia onKNN, bao
gom 2 pha: (a) Pha tién xtt ly va (b) pha truy van.
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Hinh 1. Kién trac hé truy van onKNN

(a) Pha tién xir lyj:
e Budc 1. Tl bd di liéu anh, thuc hién ky thuat trich xudt cac vec-to ddc
trung cap thap (1).
e Budc 2. Thuc hién phan 16p dit liéu vdi ky thuat phan 16p KNN (2).
e Budc 3. BO sung dit liéu anh vao khung ontology duwoc ké thira (3).
(b) Pha truy vin:
¢ Budc 1. Tk anh truy van dau vao thuc hién trich xuat vec-to ddc trung (4).
e Budc 2. Thuc hién phan 16p (5) trén md hinh KNN da hudn luyén (6) dé€
tim ra tap ttr ving thi giac (7).
e Budc 3. Tao cau truy van SPARQL ttr tir vung thi giac (8) va truy van trén
ontology (9) d€ tim tap anh tuong tw va ngtt nghia cua né (10).

Nhu vay, ttt mot hinh anh truy van dau vao, mét vec-to ddc trung cap thap duoc
trich xuat, sau dé thuat toan KNN thuc hién phan 16p anh va truy xuat mot tap tir thi
giac. Cau truy van SPARQL dugc te ddng tao ra tir cac tir vyng nay va truy van trén
ontology. Két qua ctia qua trinh nay la tap anh tuong ty va ngt nghia cia n6é géom cac
metadata, URI va cdc khai niém ngi nghia, ...

Cac thanh phan chinh trong md hinh tim kiém anh onKNN bao gom: (1) ky thuat
trich xuat vec-to déc trung cua hinh anh; (2) ky thuat phan 16p KNN; (3) b sung di liéu
cho khung ontology. Nhitng thanh phan nay sé dwgc trinh bay trong cac phan sau cua
bai bao.

3.2. Trich xu4t vec-to dic trung cap thap
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Trong bai bao nay, phwong phap trich xudt ddc trung tong hop dwa trén cac dac
trung c4p thap nhu mau sac, két ciu, hinh dang duoc thuee hién.
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Hinh 2. Minh hoa vé trich xuét vec-to ddc trung hinh anh cia mé6 hinh onKNN

Hinh 2 1a minh hoa vé trich xuat vec-to dac trung cia mo6 hinh onKNN. Cac ky
thuat trich xut dic trung bao gom ky thuét trich xuat duong bién déi twong dya trén
phuong phap LoG (Laplacian of Gaussian), ky thudt trich xudt dédc trung dua trén
phuong phap gom cum mau Newton va phuong phép trich xuat két bé mdt anh dya
trén cac phép loc Sobel, Laplacian. Mot vec-to ddc trung cap thap cho mdi hinh anh gém
137 chiéu dwoc tao ra nhdm thuc hién cho bai todn tim kiém anh theo nédi dung.

3.3. Ky thuat phan 16p KNN

Thuat toan KNN la mot thuat toan hoc ¢é gidm sat dung d€ phan loai d6i twong
méi bang cach tim diém twong dong gitt d5i trong méi nay véi dit liéu da c6. VSi KNN,
trong bai toan phan 16p, nhan ctia mot diém dit liéu duoc suy ra truc tiép tie k diém div
liéu gan nhat trong tap huan luyén. Nhan ctia mot diém dir liéu cé thé dugce quyét dinh
bf?mg su trén 1énh s6 luong gitta cac di€ém gan nhat, khong quan tam dén viéc c6 mot vai
diém dit liéu trong nhitng di€ém gan nhat nay la nhiéu. Thuat toan KNN thuc hién mot
phép tinh toan hoc d€ do khoang cach gitra di liéu méi vdi tat ca cac diém trong tap di
liéu hoc D @€ thuc hién phan 16p. C6 nhiéu phuwong phap dé€ do khoang cach. Phép do
khoang cach Euclid 1a mét trong nhiing phép do khoang cach duoc st dung phd bién
nhat, day cting chinh la khoang cach duoc st dung trong bai bao nay.

Uu diém ctia thuat todn phan 16p KNN la: thuat toan don gian, dé dang trién
khai, 0 phtic tap tinh toan nho, hoat ddng tot trong treong hop phan loai v6i nhiéu 16p
va xt ly t6t véi tap dit liéu nhidu. Tuy nhién, véi K nho dé gap nhiéu dan téi két qua
dwa ra khong chinh xac. Do d¢, thuat toan KNN pht hop véi bai toan dat ra trong bai
bao nay, duoc ting dung cho tap di liéu ¢ s& luong tuong d6i 16n va nhiéu.

3.4. B6 sung dit liéu cho khung ontology
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Trong bai bao nay, chiing t6i ké thira khung ontology da duoc xay dung trong
luan an “Nang cao hiéu qua tim kiém anh theo tiép can ngt nghia” [3]. Chung tdi st
dung khung ontology nay lam co s¢ d€ bd sung dir liéu vdi cac tdp anh mdi la CIFAR-
10 va Caltech-101. Viéc bd sung dit liéu vao khung ontology phai dam bao tinh dung
dan, nhat quan vé ciu trtc va ké thita cac thong tin sdn cé. Vi vy, viéc bo sung dit liéu
cho khung ontology tir mdt tap anh cho truedc duoc thue hién theo cac quy tac sau:

e Cac16p chi duoc b6 sung vao Khung ontology néu 16p dé chua duoc dinh
nghia truedc do;

e Khibd sung 16p, xem xét cac phan cap cha-con dé€ bd sung vao;

e B0 sung cac dinh nghia cho cac 16p mdi cling nhu cac thudc tinh méi cho 16p
dwoc thém vao;

e Céc ca thé hinh anh dwoc phéan loai dua trén KNN dé€ xac dinh 16p, sau dé
thém vao tw dong trong ontology dua vao phan mém b6 sung d liéu SBIR-
Ontology da duoc xay dung [3].

Dé tric quan héa cho qué trinh nay bd sung dit liéu, ontology duwoc hién thi bang
Protégé. Hinh 3 la mot minh hoa vé bd sung dit liéu vdi tap anh CIFAR-10 voi muoi 16p:
airplane, car, bird, cat, deer, dog, frog, horse, ship, and truck. Cac 16p nay duwoc xem xét
khi bd sung vao khung ontology, 16p nao da ton tai sé khong bs sung.
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Hinh 3. Mot minh hoa vé b6 sung 16p di liéu vao ontology

Hinh 3 (a) cho thdy ban dau, khung ontology da ton tai cac phan 16p bird, cat,
deer, dog, horse, do d6 khong thuc hién bd sung 16p. Trong khi d6 16p “Frog” chua ton
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tai, dwa vao tir dién nglt nghia WORDNET, 16p Frog la 16p con cia Mammal-other va
duoc bd sung vao khung ontology (Hinh 3b).

4. TO CHUC THUC NGHIEM VA PANH GIA KET QUA
4.1. T8 chirc thye nghiém

D€ xac dinh hiéu qua cta cac phuwong phap da dé xuat, thuc nghiém duoc xay
dung trén nén tang .NET Framework 4.8, ngdn ngtt 1ap trinh C#. Cac d6 thi duoc xay
dung trén Matlab 2019. C&u hinh may tinh ctia thye nghiém: Intel(R) CoreTM i7-8750H,
CPU 2,70GHz, RAM 8GB va hé diéu hanh Windows 10 Professional. D€ danh gia tinh
ding dan va hiéu qua ctia ly thuyét dé xuat, thiee nghiém ctia hé onk-NN duoc xay dung
trén cac tép anh CIFAR-10 (60.000 anh) va Caltech-101 (9.145 anh).

Hinh 4. Mot minh hoa giao dién truy van hinh anh ctia hé onk-NN

Hinh 4 la minh hoa ctia giao dién tim kiém anh: véi mot anh dau vao, vec-to déc
trung cap thap duoc trich xuat, sau do6 thuat toan KNN duoc st dung d€ phan 16p anh.
Tt d6, cau lénh SPARQL duoc tu dong tao ra tir phan 16p anh trong bwdc trude dé truy
van trén ontology va truy xuat cac filename ctia cac hinh anh twong tu. Két qua caa truy
van bao gom: tap anh twong tu theo ngit nghia dau vao, mdi hinh anh duoc giai thich
ngtr nghia nhu cac metadata, URI, annotation, ... Dong thoi, dinh nghia cho phéan 16p
anh (Hinh 4) cling dugc truy xuat nham bd sung thém ngit nghia cho hinh anh dau vao.

< Information of Class f=] @
This is the information of Sunflower
Keywords: sunfiower
Description:

Any plant of the genus Helianthus having large flower heads with dark
disk florets and showy yellow rays

meta-data
URL: http://sbir-hcm. vi/SUNFLOWER
Name: Sunflower
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(n) sunflower. helianthus (any plant of the genus Helianthus having large flower heads with dark disk florets and
showy yellow rays)

Hinh 4. M6t dinh nghia cho phan 16p anh

4.2. Danh gia hiéu suat truy van anh
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b€ danh gia hiéu qua tim kiém hinh anh, ludn an st dung cac yéu t6 dé€ danh gia,
bao gom: do chinh xac (precision), d phu (recall), d¢ dung hoa (F-measure), thoi gian
truy van (times). Cac gia tri hiéu suat va thoi gian tim kiém trung binh cta céc tap div
liéu Caltech, CIFAR-10 dwa trén nhitng phuwong phap khac nhau nhu tim kiém anh dua
trén KNN va tim kiém anh theo ngir nghia dwa trén KNN két hop ontology (onKNN)

duoc tong hop trong Bang 1 va Bang 2.
Bang 1. Hiéu sudt tim ki€ém anh ctia Caltech-101

Phuwong phap |Avg. precision| Avg. recall | Avg. F-measure | Avg. query time (ms)
KNN 0.743167 0.454464 0.563715 96.5368
onKNN 0.831719 0.61975 0.709236 118.6907
Bang 2. Hiéu sudt tim kiém anh ctia CIFAR-10
Phuong phap |Avg. precision | Avg. recall | Avg. F-measure | Avg. query time (ms)
KNN 0.701567 0.422978 0.525208 92.989373
onKNN 0.8290875 0.4885210 0.6123246 116.2424

Bang 1 cho thay d6 chinh x4c tim kiém anh cta tap di liéu Caltech-101 dwya trén
onKNN cao hon so véi phwong phap KNN thuén tay, cu thé 1a tang 5.62%. Tuy nhién,
phuong phdp onKNN c6 thoi gian tim kiém cao hon, do viéc tim kiém phai thong qua
thém mot b loc ontology. Tuong tu véi tap anh CIFAR-10, bang 2 cho thdy d6 chinh
xac ctia onKNN cao vt troi 8.33% so véi phwong phap KNN. Su vieot trdi nay cd duoc
do anh cua by CIFAR-10 c6 do phan giai thap, nén sit dung KNN khong c6 duoc hiéu
qua tot, két hop thém ontology dé€ tim kiém anh theo ngir nghia da nang cao do chinh
xac, nén thoi gian tim kiém trén onKNN ciing tang.

Ngoai ra, d€ danh gia cac két qua cua hé truy van, mot duong cong dic trung
thu nhan ROC (Receiver Operating Characteristic) dwoc thurc hién. Dién tich phia dudi
duong cong AUC (Area Under the Curve), gidi han trong khong gian ROC, la thudc do
cho d¢ chinh xdc cta truy van, dién tich cang 16n thi d6 chinh xac cang cao. Hinh 5 va
Hinh 6 la d6 thi Precision-Recall va ROC cta tap anh Caltech-101 va CIFAR-10.

Precision-Recall on Callech 101 dataser

ROC curve

precision
true positive rate

5 o 02 03 o4 05
recall false positive rate

Hinh 5. Hiéu suét truy van hinh anh dwa trén tdp anh Caltech-101
Hinh 5 va Hinh 6 cho thdy, dién tich dudi duwong cong AUC ctia d6 thi Precision-
Recall va d6 thi ROC tap anh Caltech-101, CIFAR-10 véi phuong phap onKNN 16n hon
KNN. Tt cac danh gia thuc nghiém nay cho thdy, dé xudt tim kiém anh dwa vao ky thuat
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KNN va ontology hiéu qua hon so vdi phuwong phap stt dung ky thuat KNN thong
thuong. Mdc du la tang thoi gian tim kiém nhung khong dang k€, dong thoi, trong luan
van nay, chiing toi tap trung vao phuong phap dé tang d6 chinh xac anh. Vay, dé xuat
ctia chiing tdi trong bai bao nay 1a hiéu qua va dting dan.

Precision-Recall on CIFAR-10 dataset ROC curve

Hinh 6. Hiéu sudt truy van hinh anh dua trén tdp anh CIFAR-10
4.3. So sanh két qua thuc nghiém

D€ danh gia két qua thue nghiém, ching toi so sanh vdi cac cong trinh nghién
ctu khéc trén cung tap dix liéu anh, duoc tong hop trong bang 3 va bang 4.
Bdng 3. So sanh dd chinh xac gitta cac phuong phap trén bg dit liéu Caltech-101

Phuong phap D0 chinh xac trung binh
Tian X. et al. (2018) [14] 0.814
Ahmed K. T. et al. (2019) [2] 0.698
Sathiamoorthy S. et al. (2020) [12] 0.694
Giveki D. et al. (2021) [6] 0.826
onKNN 0.8317

Bdng 4. So sanh d6 chinh xdc gitta cac phwong phép trén bo dix liéu CIFAR-10

Phuwong phap D0 chinh xac trung binh
SongJ. et al. (2018) [13] 0.758
Gao L. et al. (2019) [5] 0.814
Lu H. et al. (2020) [8] 0.599
onKNN 0.829

Bang 3 va bang 4 cho thay phuwong phap dé xuat cua chung toi dua trén sy két
hop gitra ky thuat KNN va ontology c¢6 d6 chinh xac trung binh cao hon mét s phuong
phéap khac trén cung mot tap dit liéu anh. Vay, nhitng dé xuat trong bai bao 1a chinh xac
va hiéu qua.

5. KET LUAN

Bai bdo nay da dé xuat mo hinh tim kiém d liéu anh theo tiép can ngt nghia véi
su két hop gitta KNN va ontology. M6 hinh nay b6 sung dit liéu tir cac tap anh CIFAR-
10, Caltech-101 vao khung ontology [3]. Mdi hinh anh trong tap di liéu anh dwoc trich
xudt d3c trung va phan 16p dua vao thuat toan KNN. V&i mdi anh truy van, vec-to déc
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trung duoc trich xudt va tinh toan véi KNN dé xac dinh phan 16p. Sau d6, cau lénh
SPARQL duoc ty dng tao ra tir cac tir vieng phan 16p dé truy van trén ontology va truy
xuat tap anh tuong tu vé ngir nghia cling nhu khai niém ngtr nghia ctia phéan 16p. Thuc
nghiém trén cac tap anh CIFAR-10, Caltech-101 véi d¢ chinh xac lan luot la 0.839 va
0.8317. Két qua thyc nghiém duoc so sanh véi cac phuong phap khac trén cung b div
liéu thé hién wu diém cua md hinh dwgc dé xuat trong bai bao. Trong dinh hudng tuong
lai, chiing t6i ti€p tuc nghién cttu cac ky thuat phan loai di liéu, b6 sung cac mdi quan
hé trong khung ontology.

LOI CAM ON

Nhom tac gia chan thanh cam on Truwong Pai hoc Khoa hoc, Dai hoc Hué, Dai
hoc Kinh t& - Dai hoc Pa Nang da ho tro vé chuyén mon va co so vat chat d€ nhom tac
gia hoan thanh nghién ctru nay.
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ABSTRACT

Semantic-based image retrieval is an interesting problem and many methods have
been researched and published recently. In this study, a model combining KNN (K-
nearest neighbor) classifier and ontology is proposed to be built in semantic-based
image retrieval. First, the system extracts the features of the input image and
compares it with the feature vectors in the database, thereby using the KNN
classification algorithm to determine the classifier vocabulary. Then, the SPARQL
command is automatically generated from this classifier vocabulary to query on the
ontology and retrieve the semantically similar image set. The previous legacy
ontology framework was supplemented with the image datasets CIFAR-10 (60,000
images), Caltech-101 (9,145 images). The experimental results on these two sets of
images are compared with some recent works on the same data set, showing the

effectiveness and correctness of the proposed method.

Keywords: KNN, ontology, semantic-based image retrieval
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