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TOM TAT

Tra ciru thong tin 1 nhu cau can thiét ctia nguoi hoc tai cac co sé gido duc noi chung va
tai Truong Dai hoc Cong nghiép Thyc pham TP.H6 Chi Minh (HUFI) ndi riéng. Vi vay, trong
bai bao nay, mot Ontology mo ta cho tap di liéu anh sinh vién HUFI dugc xay dung ban tu
dong nham tra ctru thong tin qua hinh anh. Dé thyc hién van dé nay, tap dir li€u anh dugc tién
xu Iy va trich xuit dic trung HOG (Histogram of Oriented Gradient) 1am dau vao cho viéc
huin luyén b phan 16p SVM (Support Vector Machine) aé tr d6 phan 16p hinh anh. Trugce
hét, cau trac phan cip 16p ciia Ontology va cac thudc tinh, mdi quan hé duoc tao ra. Sau do,
cac ca thé anh duoc phan 16p va thém vao Ontology mét cach tw dong. Cudi cuing, cau truy
van SPARQL duoc tao ra tir phan 16p ctia anh déu vao dé truy van trén Ontology nham trich
xudt thong tin va tip anh tuong ty. Nhim minh chimg tinh hiéu qua ctia phuong phap dé xuit,
thuc nghiém dugc xay dung va danh gia trén tap dit liéu &nh Yale Face va anh sinh vién HUFI.
Két qua thyc nghiém di cho thay tinh kha thi va hiéu qua ctia phuong phap, dong thoi dé dang
mo rong cho viéc tra ctru cac thong tin lién quan dén hoc thuat.

Tuwr khéa: Image retrieval, Ontology, SPARQL,nhan dang khuoén mat, SVM, HOG.

1. GIOI THIEU

Hién nay, van dé tra ctru thong tin ctia hoc sinh, sinh vién, hoc vién (nguoi hoc) néi chung
va tai Truong DPai hoc Cong nghiép Thuc pham TP. H5 Chi Minh (HUFI) néi riéng thudng
dugc thuc hién bang cach nhap thong tin dinh danh c4 nhén (vi du tén truy cap va mat khau)
qua giao dién ung dung sau d6 thyc hién tra ctru. Dleu nay gy mat thoi gian thao tac va phai
nh¢ thong tin dinh danh, dong thoi con gap cac van dé rac roi khi quén hodc dé 1o thong tin
dinh danh. Bén canh d¢, cac Trudng ciing t6 chirc co sé dit lidu riéng dé phuc vu nhu ciu tra
ctru cho nguoi hoc tai don vi minh dan dén kho khan khi dit liéu tang trudng va viéc tich hop
hé théng ding chung cho nhiéu co s¢ dao tao. Theo thong ké ciia Bo Giao duc va Dao tao,
nam hoc 2019 - 2020, ca nude c6 hon 24 triéu hoc sinh sinh vién, tang hon 500 ngan S0 VOi
nam hoc trude [1]. Vi vy, nhu cau tra ctru thong tin thudn tién, nhanh chéng ciia nguoi hoc 1a
rat 16n va can co giai phap dé giai quyét cac van dé trén.

Mot tiép can cho bai toan tra ctru thong tin dwoc nhidu nhém nghién ciru quan tim trong
nhing nim gan day 1a t6 chirc va tra ctru thong tin dua trén Ontology nhu: xay dung Ontology
mién tlr tap tai liéu tham khao dé tra ciru thong tin vé dong dét [2], hé thong truy van thong tin
da phuong tién dya trén khai niém tng dung trong tim kiém di san van hoa [3], hé thong tra
ctru thong tin nong nghiép théng minh dwa trén Ontology [4]. Van dé tra clru thong tin lién
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quan dén nguoi hoc cling c6 nhidu cong trinh di cong bd [5-8]. Tuy nhién, tat ca cac cong
trinh déu xur Iy thong tin dang vin ban (text) va tra ctru thdng qua ngdn nglt SPARQL dan dén
khong thuan tién cho nguoi dung. Do do, phat trién cac hé thong tra ctru thong tin qua hinh
anh 13 yéu cau cép thiét va c6 tinh Gmg dung cao trong thuc té.

Trong bai bao nay, mot Ontology mo ta dit liéu anh dwoc xay dung nhim truy vin nhanh
thong tin sinh vién qua anh khuén mat va dam bao do chinh xac, dong thoi d& dang md rong
cho bai toan dit liéu 16n. Dong gop ciia bai bao gdom: (1) xay dung Ontology mé ta tap dit liéu
anh dua trén ngén ngit OWL; (2) dé xuat phuong phéap rat trich dic trung anh khuon mit va
huén luyén bo phéan 16p SVM cho bai toan nhan dién khudén mit; (3) dé xuat mé hinh tra ciru
thong tin qua anh khudn mit dya trén cac co so Iy thuyét va thuat toan da xay dung; (4) xay
dung tmg dung thuc nghiém vé mo hinh tra ctru théng tin anh khudn mit trén bo dir liéu Yale
face va sinh vién HUFI.

Phan con lai ciia bai bio gdm: Phan 2 dé cap dén cac cong trinh nghién ciru lién quan
nham phan tich tinh kha thi ciia phwong phap dé xuat; Phan 3 trinh bay mé hinh xay dung
Ontology cho dit liéu anh dé phuc vu tra ctru thong tin va tdp anh tuong tu; Phan 4 dua ra
phwong phap nhan dang anh khuon mit nhdm phan 16p anh déu vao, phuong phap trich xuat
dit trung anh cling dugc trinh bay trong phan nay; mé hinh tra ctru théng tin qua anh khuon
mat va thyc nghiém dugc trinh bay trong Phan 5; két luan va hudéng phat trién duoc trinh bay
trong Phan 6.

2. CAC CONG TRINH LIEN QUAN

Van dé tra ctru thong tin trén Ontology da c6 nhiéu phuong phap khac nhau duoc nhiéu
nhom nghién ctru cong bd nhu: tim kiém anh theo tiép can ngit nghia dya trén Ontology [9], tim
kiém hinh anh dya trén tir vimg thi giac va Ontology [10], mé hinh tim kiém théng tin Trudng
Dai hoc dwa trén Ontology [11], hé thong hudéng dan quy trinh phén cong thuc tip dua trén
Ontology [12], phat trién Ontology hé thong thi ctia Truong dai hoc cho web ngir nghia sir dung
protégé [13]...Bén canh d6, nhiéu k¥ thuat nhan dang khudn mat da duoc g dung rong rai trong
nhiéu linh vyc khac nhau nhu nhén dang anh khudén mat dya trén mang no-ron tich chép
(Convolutional Neural Network — CNN) [14], nhan dang khudén mat sir dung thuat giai di truyén
[15], nhan dang khuén mat su dung ky thudt Kernel Discriminant Analysis (KDA), k-NN va
SVM [16], nhan dang khudn mat stir dung Histogram of Oriented Gradient (HOG) va SVM [17],
nhan dang khuén mit str dung phép bién doi cosin roi rac [18].

Khalid & Noah (2017) da dé xuit mo hinh tim kiém anh theo tiép cin ngit nghia véi
Ontology m& da phuong thirc va Dbpedia nhdm néng cao d6 chinh xac [19]. Ontology m& dugc
xdy dung bang cach sir dung cac khai niém mo ta cac dbi tuong trong anh. Cac khai niém va
hinh anh dugc lién két voi nhau bang cac gia tri mo trong Ontology. Tuy nhién, phuong phép
nay chi tim kiém trén tir khoa, khong hd tro tim kiém qua hinh anh, do d6 chua lién két dugc
ngit nghia voi dic trung cp thap. Dong thoi, Ontology chi xdy dung trén tip anh nho véi 5 phan
16p nglr nghia, chua dai dién cho cac tap anh lon va da dang trong thuc té.

Ullah & Hossain (2019) da dé xuat mot khung chung cho phat trién mot Ontology va minh
hoa cu thé bang viéc xay dung Ontology Truong Dai hoc str dung phin mém protégé phién ban
4.3. Ontoloy md ta thong tin vé viéc quan 1y hoc tip va quan Iy trong Trudng Dai hoc, dong thoi
cai dat co ché 1ap luan qua logic mé ta dia trén Fact++ va Hermic 1.3.8 [8]- Két qua cuiia phuong
phép nay con han ché 1a Ontology phai tao bang tay trén protége dan dén tén nhicu cong suc va
bi gi¢i han ctia phan mém. Bén canh do, viéc truy van thong tin cling phai thyc hién bang ngon
ngit SPARQL trén protege nén kho trién khai tmg dung thyc té.

Moussa M. va cong su (2018) da phat trlen mot hé thong nhén dang khuon mat bé’lng cach
str dung giai thuat di truyén két hop véi phép bién doi cosin roi rac (Discrete Cosine Transform
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— DCT) va ky thuét phén tich thanh phan chinh (Principal Component Analysis - PCA) dé chon
loc va giam chiéu dic trung nhdm ting toc d6 va do chinh xac. Thue nghiém duge danh gia trén
cac tap dir lidu anh ORL, UMIST va Yale Face dé chirg minh tinh hiéu qua cta phuong phép
[20]. Hé théng nay c6 han ché 1a 1a viéc trich xuat dic trung chua xét dén dic thu anh khuon mat
va hé thong chi ding lai & mirc phan 16p cho hinh anh dau vao, chua hd tro tra ctru thong tin lién
quan dén cac hinh anh nay.

Najafi Khanbebin S. va Mehrdad V. (2021) d4 gi6i thiéu mot hudng tiép can cho bai toan
nhan dang khu6n mat bé‘mg cach dya trén cac mau cuc bo dé trich xuét cac dic trung co tinh phan
biét cao hon nham ting do chinh xac cho qua trinh phéan 16p. Két qua thuc nghiém ciia phuong
phap trén céc tap dit liéu ORL, Yale face va Faces94 c6 d chinh xac lan luot 13 95,95%, 94,09%
va 98,01% [21]. Cong trinh nay ciing c¢6 han ché 1a chwa hd tro tra ciru thong tin lién quan dén
hinh anh dau vao. Hon nita, viéc chi trich xuét cic mau dic trung cuc bd ma khong xét dac trung
toan cuc s& dan dén sai sot trong mét sb truong hop.

Trén co s& ké thira tir cac cong trinh di ¢6 va khéc phuc nhitng han ché cua cac phuong
phdp lién quan da cong_ bd, déng thoi tao ra mot hé tra ctru thong tin sinh vién HUFI qua anh
khudn mat, chung t6i d& xudt mo hinh tra ciru anh dya trén Ontology bang cach phén l6p dac
trung anh khuén mat tr¢ thanh nhan 16p ngir nghia bang k§y thuat SVM va chuyén doi thanh ciu
1énh truy vin SPARQL dé tir d6 thuc hién truy van trén mot Ontology cua tip anh da xay dung.

3. MO HINH XAY DUNG ONTOLOGY CHO DU LIEU ANH SINH VIEN HUFI

3.1. Xay dung Ontology

Xac dinh linh vurc 5| Taocacldpva +| Pinh nghia cac
va pham vi "] phan cép lop d thudc tinh
Lwu Ontology [« Tao cac cathé |«

Hinh 1. M6 hinh x4y dyng Ontology md ta dit liéu anh sinh vién

Dé trich xuét thong tin va tap anh tuong tu ctia anh dau vao, mot Ontology mién mo ta
ngit nghia ciia tap dir liéu anh dugc tao ra. Trong bai bao niy, Ontology mién dugc xay dung
str dung ngdn ngir by ba dang Turtle dya trén ngir nghia trong tap dir liéu anh sinh vién HUFI,
mdi anh dugc thiét ké 1a mot ca thé thudc vé mot 16p sinh vién va duge lién két dén thong tin
mo ta twong (rmg. M6 hinh xay dung Ontology mo ta di liéu anh sinh vién HUFI dugc dé xuat
nhu trong Hinh 1 gdm cac budc nhu sau:

— Budrc 1. Xac dinh linh viee va pham vi cua Ontology: Linh vuc quan tam can xay dung
Ontology trong nghién ctru ndy 1a thong tin co ban cua sinh vién HUFI, cu thé 1a c4c thong tin
c4 nhan nhu ho tén, ngay sinh, giéi tinh, s dién thoai, dia chi...va cac thong tin lién quan dén
hoc tap nhu khéa hoc, nganh hoc, chuyén nganh...

— Budc 2. Tao cac [6p va phan cdp 16p: Theo quy tic td chuc quan ly thdng tin sinh
vién cia HUFI, cac 16p gdm: khoa, nganh, khéa hoc, sinh vién va dugc phan cap nhu Hinh 2.

— Buoc 3. Tao cac thugc tinh (properties): C6 3 loai thude tinh trong OWL, d6 1a cac
thudc tinh ctia ddi twong (object properties), thudc tinh dit liéu (data properties) va thugc tinh
chd thich (annotation properties) [8]. Thudc tinh dbi tuong lién két giira cac ca thé ctia cac 16p,
trong khi thudc tinh dir liéu lién két ca thé vai cac gia tr, thudc tinh chu thich chira thong tin
mo ta ngit nghia cua cac 16p va cac ca thé. Tir nhu cau tra ctru thong tin thuc té ctia sinh vién
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HUFI, cac thudc tinh dir liéu va thudc tinh c}}ﬁ thich cua Ontology 14n luot duge mo ta trong
Hinh 3. Minh hoa thudc tinh cua 16p va ca thé anh trong Hinh 4, Hinh 5.
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Hinh 2. Cdu tric phdn cdp 16p trong Ontology sinh vién HUFI

V.-l owl:topDataProperty Annotation property
M dprimgFilename &3
B dprimgListclass
B dprimgName B anoFilename
BN dprimgPath (a) B anoPrelmage
B dprimgURI B anoURI
B dprinDescription (b)

Hinh 3. Thudc tinh dit liéu (a) va thudc tinh chi thich (b) trong Ontology sinh vién HUFI.

Céc thudc tinh dit lidu ctia cac ca thé anh gdm: tén file anh (dprimgFileName), phan 16p
cia anh (dprimgListClass), duong dan tgi hinh anh (dprimgPath), URI cta hinh anh
(dprimgURL) va théng tin mé ta (ImgDescription) ca thé anh. Cac thudc tinh chi thich cua
16p gdm: dudng dan t6i file chira thong tin (anoFilename), duong dan t6i file anh dai dién
(Prelmage) va URI (anoURI) cua 16p.

<1-- http://sbir-hcm.vn/2001200031 -->

<Class rdf:about="http://sbir-hcm.vn/2001200031">
<rdfs:subClassOf rdf:rescurce="http://sbir-hcm.vn/11DHATH"/>
<sbir:ancFilename>../../data/StudentInfo/Classes/2001200031.xml</sbir:anoFilename>
<sbir:ancPrelmage>../../../ImageDB//K-CNTT/N-CNTT/11DHTH/2001200031/2001200031. jpg</sbir:ancoPrelmage>
<sbir:ancURI>http://sbir-hem.vn/2001200031</sbir:ancURI>

</Class>

Hinh 4. Vi du vé tao cac thudc tinh cho mot 16p (class).
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<NamedIndividual rdf:about="http://sbir-hem.vn/IMG2001180221 buon2">
<sbir:op2001180221 rdf:resource="http://sbir-hem.vn/in2001180221"/>
<sbir:imgDescription>../../data/StudentInfo/Individuals/2001180221 buon2.txt</sbir:imgDescription>
<sbir:imgListclass>2001180221</sbir:imglistclass>
<sbir:imgName>2001180221 buon?2.jpg</sbir:imgName>
<sbir:imgPath>../../../ImageDB/K-CNTT/N-CNTT/09DHTH/2001180221/2001180221 buon?2.]jpg</sbir:imgPath>

<sbir:imgURI>https://sbir-hcm.vn/IMG2001180221 buon2</sbir:imgURI>
</NamedIndividual>

Hinh 5. Vi du vé tao cac thudc tinh cho mot c4 thé anh (individuals)

— Budc 4. Tao cdc cd thé: Céc ca thé anh trong tap di¥ lidu anh dwoc phan 16p tw dong
dua trén bd phan 16p SVM da huan luyén va thém vao Ontology mét cach tu dong.

Céc thuat toan dé xay dung Ontology bao gom tao cac 16p, phin cép 16p va cac ca thé
duoc mo ta nhu sau:
Thuét toan 1. Tao 16p cho Ontology (CreateOC)

Pau vao: C = {¢;,i = 1..N}
Pau ra: Ontology.
Function (C)

Begin
For c; € C do
Sub = "sbir:" +¢;;
Pre = "rdf:type";
Obj ="owl:" +¢;;
Ontology = Ontology VU Triple(Sub, Pre, Obj) ;
End For
Return Ontology;
End.

Thuit toan 2. Tao phan cip 16p cho Ontology (CreateOCH)

szlu vao: superClass, SubClass, Ontology.
Pau ra: Ontology.
Function (C)

Begin
Forc; € C do
Sub = "sbir:" + subClass ;
Pre = "rdf:subClassOf";
0Obj = "owl:" + superClass;
Ontology = Ontology U Triple(Sub, Pre, Obj) ;
End For
Return Ontology;
End.

Thuit toan 3. Tao cac ca thé cho Ontology (CreateOCI)

Piu vao: C = {c;,i = 1..N}, Individual, Ontology.
Piu ra: Ontology.
Function (C)
Begin
For c; € C do
Sub = "sbir:" + Individual. ElementAt(i) ;
Pre = "rdf:type";
Obj = "owl:NamedIndividual";
Ontology = Ontology U Triple(Sub, Pre, Obj) ;
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End For
Return Ontology;
End.

Thudt toan 1 thyc hién tao cac class c6 trong Ontology g6m danh sach cac khoa, nganh,
khoa hoc va sinh vién. Tiép theo, mbi quan hé phan cap gitra cdc class va subclass duoc tao ra
bang Thuit toan 2. Sau d6, cic ca thé anh sau khi phan 16p tu dong bang bo phan 16p SVM
s€ dugc thém vao Ontology mot cach tu dong boi Thuit toan 3.

Mot vi du vé Ontology duoc xay dung dudi dang ngdén ngit RDF/XM L dva trén ngir
nghia cta tip dit li€u anh sinh vién HUFI dugc mé ta trong Hinh 6, mdt cach hién thi mé hinh
Ontology truc quan trong Protege cua Ontology anh sinh vién HUFI va Yale face dugc mé ta
lan Iuot trong Hinh 7 va Hinh 8.

3.2. Truy vén trén Ontology

Dua trén nhan 16p cia anh dau vao dugce nhan dang tr bo phan 16p SVM, cau truy van
SPARQL duoc tao ra dé thuc hién truy van trén Ontology nham tim ra tip anh twong tu, anh
dai dién va chii thich mo ta hinh anh. Thuat toan tao cau truy van SPARQL dé truy van thong
tin, anh dai di€n va tap anh tuong ty cua sinh vién trén Ontology dugc md ta nhu sau:

Thuit toan 4. Truy van thong tin sinh vién (CSPARQLANO)

Piu vao: Class label.
Piu ra: CAu truy van SPRAQL.
Function CSPARQL (classLabel)
Begin
SSPARQL ="";
SSPARQL +=“SELECT DISTINCT ?FileAnotation +
WHERE { sbir: classLabel sbir: anoFilename ? FileAnotation .}”;
Return sSPARQL;
End.

Thuit toan 5. Truy van anh dai dién (CSPARQLPrelmg)

Piu vao: Class label.
Piu ra: Cau truy van SPRAQL.
Function CSPARQL (classLabel)
Begin
SSPARQL = "";
SSPARQL +=“SELECT DISTINCT ?FilePrelmage +
WHERE { sbir: classLabel sbir: anoPreImage ? FilePrelmage .}”;
Return sSPARQL;
End.

Thuit toan 6. Tim kiém tap anh tuong tu (CSPARQLSI )

Piu vao: Class label.
PAu ra: Cau truy vin SPRAQL.
Function CSPARQL (classLabel)
Begin

SSPARQL ="";

SSPARQL +=“SELECT DISTINCT ?ImgName +

WHERE {

{? IMG sbir: imgName? ImgName .
?IMG sbir: opClassLabel sbir: inClassLable .
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sbir: inClassLabel rdf: type owl: NamedIndividual .
sbir: inClassLabel rdf: type sbir: ClassLabel . }
})7;
Return sSPARQL;
End.

<?¥xml version="1.0"72>

<rdf:RDF zmlns="http://www.w3.0rg/2002/07/owl§"
xml :base="http://www.w3.org/2002/07/owl"
xmlns:owl="http://www.w3.0xrg/2002/07/owlf"
xmlns:rdf="http://www.w3.0xrg/1998/02/22-rdf-syntax-ns#"
xmlins:xml="http: //www.w3.org/¥ML/1998/namespace"
xmlns:xsd="http://www.w3.0xrg/2001/XMLSchema$#"
xmlns:rdfs="http://www.w3.orqg/2000/01/rdf-schema$"
xmlns:sbhir="http://sbhir-hem.vn/">

<Ontology/>
<BnnotationProperty rdf:about="http://sbir-hcm.vn/ancFilename">
<rdfs:range rdf:resource="http://www.w3.org/2001/XML5chema$string"/>

</BnnotationProperty>
<BnnotationProperty rdf:about="http://sbir-hem.vn/anoPreImage">
<rdfs:range rdf:resource="http://www.w3.0org/2001/XMLSchema$string"/>
<ObjectProperty rdf:about="http://sbir-hcm.vn/op0SDHCDT">
<rdfs:domain rdf:resource="http://sbir-hem.vn/09DHCDT" />

</ObjectProperty>
<DatatypeProperty rdf:about="http://sbir-hem.vn/dprImgFilename":>
<rdfs:range rdf:resource="http://www.w3.org/2001/XMLSchemadstring"/>
«</DatatypeProperty>

<Class rdf:about="http://sbir-hem.vn/K-CNTT">
<sbir:anoFilename>../../data/StudentInfo/Classes/K-CNTT.xml</sbir:ancFilename
<sbhir:anoPreImage>../../../ImageDB/K-CNTT/K-CNTT.Jjpg</sbir:anoPrelmage>

<shir:anoURI>http://sbir-hem.vn/K-CNTT</sbir:ancURI>
</Class>

</rdf:RDF>

Hinh 6. Mot vi du vé Ontology sinh vién HUFI du6i dang ngon ngit RDF/XML
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Hinh 7. Ontology ctia tap dir liéu sinh vién HUFI trén Protege
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Hinh 8. Ontology cua tap dir liéu anh Yale face trén Protege
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4. MO HINH NHAN DANG ANH KHUON MAT

Tap @ |Tapvecto | @) _[Bophanisp
khuén mat déc trung SVM

Téap div liéu
anh

Hinh 9. M6 hinh nhan dang anh khuén mat

Mot hé théng nhan dang khudn mat bao gom 3 thanh phan chinh: (1) phat hién khudn
mat (face detection), (2) rat trich dac trung (feature extraction), va (3) nhan dién khudn mét
(face recognition) [22]. Trong bai bdo nay, mét phuong phap nhan khudn mat dugce dé xuat
nhu Hinh 9 gom céc budc nhu sau:

(1) Phét hién khudn mat bang mé hinh Haar Cascade sir dung dic trung Haar-like;
(2) Rt trich ddc trung anh khudn mit bang phwong phap HOG:;
(3) Huan luyén thuat toan SVM dé phan 16p véc-to dic trung ciia anh dau vao.

4.1. Phat hién va trich xuit anh khuén mit

Phat hi€n khuén mat 1a viéc xac dinh vi tri va kich thuéc khudén mat cuia mot nguoi trong
anh sb [23]. Trong bai bao nay, mé hinh Haar Cascade sir dung dic trung Haar-like [24, 25]
dugc str dung dé do tim va trich xuat viing khuoén mit trong anh. Anh nay sau dé 1am dau vao
cho thuat toan rit trich dac trung dé tir 6 1am co s& cho viée xay dung md hinh nhén dang.

Hinh 10. Vi du mdt anh du vao va anh trich xuét khudn mat
4.2. Trich xuit dic trung HOG tir anh khudn mit

Tir anh khudn mit da trich xuat nhu trén, thuat toan HOG [26] duoc sir dung dé rut trich
dic trung cua anh ndy, tao thanh mot véc-to mé ta cho anh ban dau. Pau vao cua thuit toan
HOG la anh da murc xam (gray scale), do do budc xu ly dau tién I chuyén d6i anh trong khong
gian RGB (anh mau) sang anh da mirc xam. Budgce tiép theo s& tinh toan su bién thién mau sic
tai tat ca cac pixel cua anh theo chiéu X va chidu Y cua anh F v&i ham kernel k,, va k,, nhu
cong thue (1), thu duge 2 anh F, (dao ham theo truc x) va E,, (dao ham theo truc y) c0 Kich
thudc bang véi kich thudc anh gray-scale nhu cong thirc (2). Giei tri bién d9 (G) va hudng cua
gradient (8) dugc tinh theo cong thirc (3).

1
ke=[-1 0 1] ky=!0] 1)

1
F,=Fxky E,=Fxk, )
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|G| = /F2+ szae—tan_l(ix) (3)

Sau do, tién hanh tinh toan véc-to déc trung cho timg cell va sau do ghép lai tao thanh
Véc-to dac trung biéu dién cho mot khoi (block). Téap lugc do histogram cua cac block tao
thanh bo mo ta déac trung HOG cho anh khuén mat.

4.3. Huén luyén bd phan 16p SVM

bic trung HOG da rat trich ¢ budc trén lam dau vao dé huan luyén nhim tao ra mo minh
phan 16p dé nhan dang anh dau vao. SVM dugc chon dé thuc nghiém vi day 1a mot phuong
phap phan 16p hiéu qua gitp phan loai dit liéu c6 thé phan tach tuyen tinh hodc khong tuyén
tinh [26, 27]. Nhiéu cong trinh da tmg dung thinh cong SVM trong nhiéu linh virc nhur phén loai
vin ban, nhan dang anh, sinh-tin hoc, nhan dang chir viét tay, nhan dang khuon mit [26, 27].

X1

Hinh 11. M6t vi du vé phan 16p tuyén tinh voi SVM

Xét vi du phﬁn 16p nhi phan véi tap dir liéu nhu sau:
= {(x,y) | x; € R™, y; € {—1,1}}1,, v6i siéu phang < wex > +b = 0

Thuat toan SVM [27, 28] s& tim ra mot siéu phang t6i wu dugc xac dinh béi véc-to phap
tuyén w va do léchqcﬁa §iéu phang véi gc’N)c toa do b dé tach dit liéu thanh 2 16p nhu Hinh 11.
Van d¢ tim si€u phang toi vu ctia SVM dan dén viéc giai bai toan quy hoach toan phuong (4):

m m m
Z Zylyja ;K (x;, x;) Z a; véi rang budc Z yia; =0 @
' - i=1
i=1j=1 i=1 0<aq;<CVi=12,..,m

Trong do: C 12 hdng sb dwong dung dé diéu chinh d6 rong cua I€ va tong khoang cach 15i;
K (x;, x;) 1a ham kernel K (x;, x;) = (x;*x;).

min
a

N| =

Giai bai toan quy hoach toan phuong thu duoc s phan tir x; tuong tng voi a; > 0 duoc
g0i 12 véc-to hd trg. Bo phan 16p SVM thyc hién phan 16p phan tir méi x dau vao bang cong
thtrc (5):

S
predict(x) = sign <Z v K{x, x;) — b) 5)
i=1

Dé giai quyét van dé phan 16p da 16p (s 16p tir 3 trd 16n), thuat toan SVM thudng duoc
mo rong theo 2 phuong phap do 1a one-vs-all va one-vs-one [29].
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Trong thuc nghiém ctia bai bao nay, thuit toan SVM duoc huin luyén dé phan 16p thanh
n 16p (n > 2), st dung kernel RBF, K(xl-,xj) = e‘y(xi_xf)z; hé s6 C bang 200 va Gamma
bang 0,00Ql; s0 lan lap toi da 12‘1' 1000 va hé s6 epsilon bénqu,OOOl. Tap dir liéu dugc chia
thanh 3 phan, 70% danh cho huan luyén va 30% danh cho kiém thir m6 hinh.

5. THU'C NGHIEM VA PANH GIA

Mo hinh tong quat ctia hé thong tra ctru thong tin qua anh khudn mat g6ém 2 pha nhu mé
ta trong Hinh 12. Pha tién xur Iy nham huan luyén b phan 16p SVM va tao Ontology mo ta
cho tap dit li€u anh, pha truy van thuc hién tra ctru thong tin va tap anh tuong tu cho moi anh
dau vao.

5.1. M6 hinh thwc nghiém

Pha 1. Tién xt ly @)

¢ Ontology

e o p a2

Tap véc-to (2) .|B0 phan lop 4)
d&c trung SVM

A
A

Tap di lieu
anh sV
HUFI

Pha 2. Truy van

N 5 Ac-tor
Anh sinh vien|—2L 5| Vec-to
dac treng

Thong tin mé ta SV | |

5 4 (8) (9) i
C%up‘;r\téygian @ va URI cla tap anh | :
twong tu

Hinh 12. M6 hinh hé théng tra ctru thong tin qua anh khuén mat

Pha tién xir 1y:

(1) Phat hién khuon mit va trich xuat dic trung bang phuong phap HOG cho tap anh;

(2) Huén luyén thuat toan SVM,dé tao ra bo phan 16p SVM nhiam phan 16p tur dong cho
cac anh dau vao, tr do tao cau truy van SPARQL,;

(3)(4) Xay dung Ontology mo ta cho tap dit liéu anh. Trong do, hinh anh va thong tin mé
ta dugc phan 16p va trich xut tur dong, dong thoi dugc thém vao Ontology mét cach tu dong.
Pha truy vén:

(5) Tir anh truy van, do tim khudn mat va rat trich dic trung HOG cho anh;

_ (6)(7) St dung bd phan 16p SVM da hu'ém luyén dé phan 16p véc-to dic trung ciia anh
dau vao, tir do tao ra cau truy van SPARQL dé truy van trén Ontology da xay dung;

(8)(9) Két xuét thong tin mé ta va tap anh twong tu cta anh truy van.

5.2. Dir liéu thyc nghiém

Dé danh gia hi¢u qua ctia mo6 hinh nhén dang, chung t6i st dung tap dit 1i€u anh chuan
Yale Face [30], dd dugc cong dong nghién ciru nhan dang khuon mit trén thé gidi str dung.
Tap dit liéu anh nay bao gdm 164 anh da mirc xam cua 15 nguoi voi gidi tinh, d6 tudi khac
nhau & dinh dang jpg. Nguoi dau tién co 10 anh, 14 ngudi con lai mdi ngudi ¢6 11 anh, méi
hinh anh c6 biéu hién khuén mit hodc diéu kién anh sang khac nhau nhu: hanh phuc, budn,
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ngac nhién, nhay mét, 4nh sang trung tim, anh sang phia bén trai, c6 deo kinh...Kich thudc
cua anh la 243x320 pixels véi 256 mitc x&m cho moi pixel.

22099

Hinh 13. C4c anh mAu trong tap anh Yale Face

Bén canh do, dé xay dung hé¢ tra ctru thong tin sinh vién HUFI qua hinh anh, ching t6i
xay dung tap dit liéu anh sinh vién HUFI gém 2000 anh mau cia 104 sinh vién, mdi sinh vién
tir 10 dén 20 anh, mdi anh dugc chup dudi dicu kién anh sang va biéu hién khuén mat khac
nhau nhu hinh. Céc anh dugc chuan hoa vé kich thudc 512x512 pixel trude khi thue hién do
tim khudn mit va trich xuat dic trung.

Hinh 14. Cac 4nh mAu trong tip anh sinh vién HUFI

5.3. Két qua thye nghiém

Thyc nghiém dugc thyc thi trén may PC CPU Intel Core i5-7200U CPU @ 2.50GHz,
12.0 GB RAM, hé diéu hanh Windows 10 Pro 64 bit, str dung ngdn ngit 1ap trinh C# va NET
Framework 4.8, cic biéu dd dudng cong Precision-Recall va ROC duong vé& trén Matlab. Két
qua thuc nghiém dugc danh gia trén tap dix liéu Yale Face va sinh vién HUFI nhu mo ta & trén.
Dé danh gia hiéu qua caa phuwong phap, phan thuc nghiém dugc dénh gia cac gia tri gom: do
chinh xac (precision), d6 phu (recall) va @6 do dung hoa F1 — score. Cong thirc tinh cac
gi4 tri nay cho bai toan phan 16p [31] nhu cong thirc (6) va bai toan tim kiém anh tuwong tu [32]
nhu cong thire (7).
sC TP

2E_, TP _ _
725:1 TPiFP) F1 —score =2 X

2521(TP+FN) (precision+recall)

recall = (precisionxrecall ®)

precision =

Trong do, TP (True Positive): s6 anh thudc 16p positive duoc phéan loai ding 1a positive;
TN (True Negative): s6 anh thudc 16p negative dugc phén loai dung la negative; FP (False;
Posivite): s6 anh thugc 16p negative bi phén loai nham la positive; FN (False Negative): s6
anh thudc 16p positive bi phan loai nham la negative; C 1a s0 16p cua tap dir li¢u anh.

|relevant images N retrieved images|

precision = - -
|retrieved images|

|relevant images Nretrieved images|

recall =

U]

|relevant images|

(precision X recall)

F — measure = 2 X —
(precision + recall)

Trong do6, relavant images 14 tap anh tuéng tu véi anh truy van c6 trong tap dir lidu anh,
retrieved images la tap anh da tim kiém duoc.
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Két qua thuc nghiém cta phuong phap dugc mé ta tai Hinh 18 — Hinh 24. Hiéu suat
nhan dang ctia phuong phéap dugc trinh bay trong Bang 1, két qua trén tap anh sinh vién HUFI
thip hon Yale face do chét lugng anh do sinh vién tu chup chwa chuan; gia tri MAP ctia phuong
phép nhan dang dé xuat dugc so sanh v6i cac phuong phap khéc trén cing bo dit liéu Yale
face dugc mo ta trong Bang 2. Puong cong Precision-Recall va ROC dugc mo ta trong hinh
tr Hinh 18 — Hinh 20, mdi duong cong md ta mot bo dir liéu ciia mot phan 16p hinh anh duge
truy véan; dién tich dudi cac duong cong nay cho thiy do chinh x4c cua viéc truy van anh khéa
cao. Két qua trong Bang 2 cho thiy phuong phap dé xuét cua ching toi trong dbi chinh xéac
s0 v6i cac cong trinh nhan dang khudén mat dugee cong bd trong nhirg nim gan day. Qua
Bang 3 cho thiy hiéu sudt tim kiém anh trén Ontology cta phuong phap dé xuét 1a kha cao va
c6 thé img dung cho cac hé théng tra ciru thong tin trong thuc té. Chung t6i khong so sanh véi
cac cong trinh tim kiém anh trén Ontology khac do khong cung tap dit liéu thuc nghiém.

£¥ Information Retrieval on Ontology — O W

D 01323343 0.01617552 0.03117355 0.07485194 0.01478163 0.003859426 0.003584661 0.004107324 ~
005841756 0.08749419 0.147753 0.08502605 0.0749294 0.0224175 002542054 0.02168396

D 04585705 0.1430581 0.05545002 0.1224065 0.1064584 0.05243444 0.03040582 0.03832167 0.03054047
0.1043394 0.06829308 0.02759157 0.03527895 0.04503418 0.04018212 0.01280642 0.02295186

0.02612519 0.07158492 0.02703834 0.05342573 0.08436318 0.07726821 0.08254068 0.0363045

0.02350359 0.02486713 0.02454872 0.05450757 0.08539446 0.2242156 0.2410511 0.2410511 0.06535731
0.04336383 0.04351164 005403516 0.04052804 0.06640799 0.1136368 0.2410311 0.2410911 0.1942268
0.06355643 0.03188524 0.02735166 0.02088553 0.02674257 0.05643563 0.1552451 0.2410911 0.1177847
0.05644853 0.01870942 001436468 0.04174755 0.05476511 0.08431284 0.08855578 0.1005444

0.05051155 0.0348567 0.03210941 003292522 0.04166676 0.05932681 0.1393673 0.2410911 0.2410911
0.1233028 0.06674252 0.04150816 0.03873217 0.02853524 0.03503861 0.04765162 0.07640205 0.1527358
0.1367505 0.06827086 0.03597413 0.02969404 0.02704866 0.03028275 0.03341279 0.06871426 0.1208856
0.09543957 0.04396002 0.02562668 0.021401 0.0265602 0.02730134 0.03521942 0.04895965 0.05071256

2001180221

PREFIX rdf: <http //www w3.0rg/1959/02/22rdf syrtax-nsH= ~

<MSSV> 2001180221 </MS5V>
<Ho> D8 Thanh </Ho>

<Ten> Tung </Ten>

<GioiTinh:> Nam </GioiTinh:>

<NgaySinh> 06/11/2000 </NgaySinh>

<MNoiSinh> Kién Giang </MoiSinh>

<DienThoai> 0832110611 </DienThoai>

<Email> dothanhtung.06112000@gmail.com </Email
<DiaChi> 80 Huynh Van Nghé. Phuting 15. Quan Tén Binh </DiaChix
<Lop> 09DHTH4 </Lop>

<HeDT> Bai hoc </HeDT>

<LoaiHinh DT> Chinh quy </LoaiHinhDT>
<KhoaHoc> 2018-2022 </KhoaHoc>

<MNganh Céng nghé théng tin </Nganh>

<Khoa> Céng nghé Théng tin </Khoa>

<MSSV> 2001180221 </MSSV>

<Ho» D& Thanh </Ho>

PREFIX rdfs: <http://www w3.0rg/2000/01/rdf-schemaif>
PREFIX xsd: <http ./ /www.w3.0rg/2001/XMLSchema#=
PREFIX owl: <http://www.w3.0rg/2002/07 /owl>

PREFIX xml: <http://www w3.0rg/XML/1998/namespace>
PREFIX sbir: <http.//sbir-hcm.vn./>

SELECT DISTINCT ?ImgName

2001180221_anhsangphai2 jpg 2001180221 _anhsangtrai1 jpg 2001180221 _anhsangtraiZ jpg
2001180221_binhthuong 1 jpg 2001180221 _binhthuong2 jpg 2001180221_buon1 jpg 2001180221 _buonZ jpg
2001180221_deokinh1.jpg 2001180221_deokinh2jpg 2001180227_hanhphuc1jpg
2001180221_hanhphuc2 jpg 2001180221_khongkinh1jpg 2001180221_khongkinh2 jpg
2001180221_ngacnhien1jpg 2001180221_ngacnhien2.jpg 2001180221 _ngu1.jpg 2001180221_nguZ jpg
2001180221_nhaymat 1 jpg 2001180221 _nhaymat 2 jpg 2001200362_anhsangtrail jpg
2001200512_anhsangtrail jpg 2001200512 _anhsangtrai2 jpg 2001202103_bth1jpg
2033190158_anhsangphai2jpg

Recall: 0.791667 Precision: 0.950000 F-measure: 0.863636

Load Image Classfication

Query student info || Query similar objects Euevy similarimages I Image Retrieval

Refresh Bt

Hinh 15. Ung dung thuc nghiém ciia phuong phap dé xuat

£ Image Retrieval Experimental Results

Qox

2001180221_bu 2001180221 _bu..

2001180221 _kh .

2001180221 _ha

2001180221 _ng 2001180221 _ng..

24images

a [7] 71 | ] | Renderer: DefaultRenderer
y

2001180221 _de .

2001180221 _kh .

- a X
~ | Thumbnail Size ~ (5

>

The name of image description file:
The list of image dasses: 2001180221
The path of insoepane:,

+./../../ImageDB,
CN'W/DQDHI'H/ZOOUEDZZI/ZDO1130221 a
nhsangphai2.jpg
Image URI: https

2001180221_de.. /[sbi
ham, vn/lMGZOOllBOZZl anhsangphai2

2001180221_ha....

2001180221 ng... | 2001180221 ng..

Re
2001200362_an...

Hinh 16. Két qua tim kiém tap anh twong tu trén Ontology sinh vién HUFI
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b 4 .__I E) 2 | =] | Renderer: DefaultRenderer = | Thumbnail Size = 5

% Image Retrieval Experimental Results —

-~
‘ 9 @ ' Q inse 7
_— [ - L. — - -~

subjectd3.center.. subjectd3.leftlig.. = subjectD3.nogla...

ok 2 92 9

subject03.righti...

subject03.glasse...  subject03.happy...

subjectd3.norm... subject03.sadjpg subject03.slespy..  subject03.surpr..

2 e

subjectd3.winkj... = subject0%.winkj... w

12 images

The name of image description file:

The list of image dasses: subjectd3

The path of image name:

«ofe.f.. fraleFacefsubjectd3/subjectd 3. cent

Image URI: https: /fsbir-
hem. vnfIMGsubjectd 3. centerlight

Hinh 17. Két qua tim kiém tap anh tuong ty trén Ontology Yale face

Bdng 1. Hiéu sudt nhan dang anh khuén mét ctiia phwong phap dugc dé xudt trén dir lidu thuc nghiém

2 ; I £, .2 D6 chinh xac N1 Do dung hoa
Tép anh To}l £ 80 S;O anhA So anh,klem trung binh Df') phu trung trung binh
anh | huan luyén thur . binh (recall)
(precision) (F1-score)
Yale Face 165 132 33 96,67% 97,78% 96,44%
S'm‘gf” 2000 | 1600 400 84,42% 89,19% 84,26%

Bang 2. So sanh d6 chinh xac nhan dang gitra cac phuong phap trén bd dir liéu Yale Face

Phuong phap Do chinh xac nhan dang trung binh (MAP)
Sufyanu Z. va cong su (2016) [18] 93,40%
Al-Dabagh va cong su (2018) [16] 95,25%
Moussa M. va cong su (2018) [20] 95,50%
Najafi Khanbebin S. & Mehrdad V. (2021) [21] 94,09%
Pé xuit ciia nhém tac gia 96,67%

Bdng 3. Hiéu suét tim kiém anh twong tu trén Ontology

Téap anh Do chinh xac trung binh | DJ phu trung binh Do dung hoa trung binh
Yale face 0,971890 0,974647 0,971366
Sinh vién HUFI 0,945817 0,936424 0,938623
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Precision-Recall trén tdp di¥ liéu anh Yale roc curve
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Hinh 18. Biéu dd Precision-Recall va duong cong ROC ciia hé thong trén tap dit liéu Yale face
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Hinh 19. Biéu d Precision-Recall va dudng cong ROC trén tap dir liéu sinh vién HUFI (01-52)
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Precision-Recall trén tap di¥ liéu anh Sinh vién HUFI (53-104)
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Hinh 20. Biéu d6 Precision-Recall va duong cong ROC trén tap dit liéu sinh vién HUFI (53-104)
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Hiéu sudt nhin dang cta phwong phédp dé xuat trén bé anh Yale face
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Hinh 21. Trung binh d6 chinh xac, 6 pht va d6 dung hoa nhén dang trén tip dir liéu Yale face

Hiéu suit nhin dang cla phwong phéap dé xust trén tip dnh sinh vién HUFI
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Hinh 22. Trung binh d6 chinh x4c, d pha va do dung hoa nhan dang trén tap dit liéu sinh vién HUFI

Hiéu suit tim kiém anh trén Ontology ciia phwong phap dé xuit trén bé dnh Yale face
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Hinh 23. Hiéu suét tim kiém anh trén Ontology ctia hé thdng trén tap dit liéu Yale face
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Hi&u su&t tim ki&m anh trén Ontology cla phwong phép tim ki€m trén tip anh sinh vién HUFI

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 €9 71 73 75 77 79 81 8 85 §7 B9 91 93 95 97 99 101 103
Cic phin 1ép hink dnh

Hinh 24. Hiéu suat tim kiém anh trén Ontology cta hé thong trén tap dir liéu sinh vién HUFI
5. KET LUAN VA HUONG PHAT TRIEN

Trong bai bao nay, mot Ontology ban ty dong mo ta tap anh sinh vién da duogc xay dung
nham tra ctru thong tin qua anh khuén mit. Anh dau vao duoc phan 16p qua bd phan 16p SVM
dua trén dac trung HOG. Tu d6, cau truy van SPARQL dugc tao ra ty dong va truy van trén
Ontology dd xay dung nham trich xut ra thong tin hinh anh va tap anh twong ty. Dya trén
phuong phap va mé hinh dé xuét, thuc nghiém duoc xay dung va danh gia két qua dya trén
cac gia tri recall, precision, F-score, F-measure. Két qua thuc nghiém dugc so sanh voi cac
phuong phap khac trén ciing mét tap di liéu anh da cho thiy phuong phép dé xuat tuong ddi
hiéu qua. Thuc nghiém ciing cho thiy tinh ding dén ctia cic mé hinh va phwong phap dé xuit,
do d6 phuong phap nay c6 thé 1am co s& dé phat trién cac hé thong tra ctru thong tin qua anh
khuon mit va ing dung trong thuc té. Hudng phat trién tiép theo cuia ctia mo hinh 1a phat trién
Ontology mo ta cac thong tin hoc thuat lién quan dén sinh vién nhu xem thoi khéa biéu, két
qua hoc tép,... ddng thoi xdy dung tmg dung thyc nghiém trén thiét bi di dong dé thuan tién
cho nguoi st dung.

Loi cam on: Nhom téc gia chan thanh cam on Trudng Pai hoc Cong nghiép Thyc phim
TP.HCM la noi bao tro cho nghién cru nay. Tran trong cam on nhém nghién ciru SBIR-HCM
va Truong Pai hoc Su pham TP.HCM da hd trg vé chuyén mén va co sé vat chat dé nhom tac
gia hoan thanh nghién ctru nay.
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ABSTRACT
AN INFORMATION RETRIEVAL ONTOLOGY BY IMAGES OF HUFI’S STUDENTS

Nguyen Van Thinh?, Nguyen Thi Dinh*
Le Thi Vinh Thanh?, Dinh Thi Man®”
"'Ho Chi Minh City University of Food Industry
’Ba Ria - Vung Tau University
*Email: mandt@hufi.edu.vn

Searching for information is an urgent necessity of students in educational institutions in
general and Ho Chi Minh City University of Food Industry (HUFI) in particular. Therefore, in
this paper, an Ontology describing the HUFI’s image dataset is built semi-automatically to
retrieve information by images. To solve this problem, the image dataset is preprocessed and
the HOG (Histogram of Oriented Gradient) features are extracted to input for training the SVM
(Support Vector Machine) classifier, from there images are classified. Firstly, a hierarchical
classes, attributes and relationships of Ontology are created. After that, image individuals are
classified and added to Ontology automatically. Finally, the SPARQL query is created from
the classification of input image to query on Ontology for extracting the information and
similar image. To demonstrate the efficiency of the proposed method, an experiment is
conducted and evaluated rely on the Yale Face and images of students from HUFI datasets.
The experiment results showed the possibility and efficiency of the method while making it
easier to expand the retrieval information related to academics.

Keywords: Image Retrieval, Ontology, SPARQL, Face Recognition, SVM, HOG.
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