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ABSTRACT

Content-based image search has been concerned recently. This search
method helps to overcome shortcomings of current meta-data-based
search method, which is sensitive to the meta-data enclosed with images.
In this paper, a content-based image search system is developed based
on the convolutional neural network deep learning model. In addition,
the search system is also combined with semenatic search technique that
enables the improvement of the search result. The semance searching
capacity bases on a domain-ontology that describes semantic
relationships among image topics. The experimental result shows that
the accuracy of the convolutional neural network classification model
on the test set is 85.75%. Moreover, the semantic search is helpful to
widen and improve the search result significantly, particularly in the
case that the searching keywords is ambigous or unclear.

TOM TAT

Trong nhitng ndm gan ddy, cdc nghién civu vé tim kiém danh theo néi dung
dang dwoc quan tam vi phwong phdp tim kiém nay cé thé khdc phuc nhwoc
diém ciia phirong phdp tim kiém dwa trén meta data la khéng bi anh hwéng
boi sw thiéu hodc sai ciia meta data kém theo anh. Trong nghién ciru ndy,
chiing t6i sé xdy dung mét hé thong tim kiém anh theo néi dung dwa trén
viéc phan logi tap anh theo ni dung bang mé hinh mang neural tich chdp
(CNNs) ciia ky thudt hoc sdu (deep learning). Pong thoi, chiing t6i sé két
hop ngit nghia vao qud trinh tim kiém dé cho phép mo réng thém két qua
tim kiém anh theo nhitng khdi niém ngiv nghia ma con ngueoi da chdp nhan,
s0 voi y nghia cua nhitng thong tin co dwgc tir nhitng ddc trung ciua anh.
Viéc két hop ngir nghia vao qud trinh tim kiém sé dwa trén mét domain
ontology do chiing 16i xdy dung dé mé ta cdc moi quan hé ngir nghia gita
cdc chi @é anh. Két qua thie nghiém cho thdy mé hinh CNNs phdn 16p
tdp anh kiém thir dat a6 chinh xdc la 85,75% va viéc két hop ngir nghia
cho phép mé rong va da dang héa két qua tim kiém, ddc biét hitu ich trong
cdc triweong hop tie khéa tim kiém c6 nhiéu tir dong nghia hodc nhdp nhang.

Trich ddn: Lu Minh Phiic va Tran Cong Aq, 2017. Tim kiém anh theo ndi dung va ngit nghia. Tap chi Khoa
hoc Truong Pai hoc Can Tho. SO chuyén dé: Cong nghé thong tin: 58-64.

1 GIOI THIEU

Mary Meeker, mot chuyén gia vé phén tich Internet
va cong ngh¢ thudc dai hoc Cornell (M) trong bao

Cung voi sy phat trién vuot troi ciia cac cong
nghé k¥ thuat s6 va su phé bién rng rai cac thiét bi
quay phim, chup anh dan dén kho dir liéu anh Iuu
trlr trén Web cling tang theo mot cach nhanh chong.
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cdo thuong nién vé xu hudng Internet cho biét:
“Chung ta da tai lén mang trung binh khoang 1,8 ty
anh sé trong mot ngdy va 657 ty bikc dnh trong mot
nam. C6 nghia la cir méi hai phiit thi s6 lwong dnh
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chiing ta chup sé nhiéu hon tong s6 anh dd cé ciia
150 nam vé truée” (Meeker, 2014). Pay 1a mot
thach thirc 16n cho viée td chire va tim kiém anh theo
cach truyén théng. Vi vy, viée xdy dung mot hé
thong tim kiém anh 1a mot diéu cap bach va can
thiét. Cac hé thng tim kiém anh hién tai thuong st
dung phuong phap 13 tim kiém anh theo cac van ban
di kém véi anh (meta-data) hoac theo noi dung (su
tuong dong) cua anh gitp cho viéc tim kiém don
gian va hiéu qua. Tuy nhién, hai phuong phap tim
kiém anh trén van con mot s6 han ché lam cho két
qua tim kiém chua chinh xac hodc chua lam hai long
hoan toan nguoi sir dung. Pbi voi phuwong phap tim
kiém anh dua trén vin ban hodc cic md ta (meta-
data) kem theo anh s& khong chinh xac khi cac mé
ta nay bi sai s6t hodc khong ton tai.

Ké dén 1a phuong phap tim kiém anh theo néi
dung “truyén théng” thuong dwa vao cic dic trung
trgc quan nhu mau sc, két cau, hinh dang, dac trung
cuc bo dugc rat trich tir anh. Phuong phap nay cé
han ché 13 1am cach nao dé xac dinh va chon ra duoc
nhimg dédc trung dai dién ¢ anh hudng cao dén do
chinh xac cua két qua tim kiém? Qua trinh chon lya
nay s¢ gy mat nhiéu thoi gian trong qua trinh xay
dung hé théng; ngoai ra, con phat sinh van dé do su
cach biét ngir nghia (semantic gap) gitta déc trung &
mirc thap dudi dang céac pixel anh va murc khai niém
cao theo su chép nhéan cta con ngudi nhu sunset,
dog,...

Do d6, trong nghién ctru nay, ching t6i s& dé
xuit mot phuong phap dé xay dung mot hé thong
tim kiém anh theo noi dung dya trén mo6 hinh hoc
sau la mang neural tich chap (CNNs) nham tan dung
t6i da sirc manh tinh todn cia médy tinh trong viéc
tim kiém hinh anh theo ndi dung. Pong thoi, hé
théng ciing tich hop ngit nghia vao viéc tim kiém
dua trén mot domain-ontology dé mé ta cac moi
quan hé giita cac chu dé anh can phan 16p. Phuong
phap tim kiém nay khong nhiing khéc phuc dugc cac
han ché cua phuong phap tim kiém dya trén meta-
data ma con cho phép mé rong va da dang hoa két
qué tim kiém thong qua viéc két hop ngir nghia vao
viéc tim kiém.

Bai bao nay bao gdm 5 phan. Phan mot gidi thi¢u
su can thiét ctia cac hé thong tim kiém anh va nhuoc
diém cua phuong phép tim kiém anh theo meta-data.
Phan hai tém luoc céc nghién ciru ¢6 lién quan. Phan
ba trinh bay vé kién tric ciia hé thdng, phan loai anh
bang CNN va tim kiém theo ngit nghia. Phan bén
danh gia két qua tim kiém anh qua thuc nghiém va
phan cubi s& trinh bay két luan vé nghién ctru.

2 CAC NGHIEN CUU CO LIEN QUAN

Hién nay, c6 nhiéu cong cu va cong trinh nghién
ctru khac nhau lién quan dén viéc xay dung hé thong
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tim kiém anh nham cai tién hiéu qua tim kiém anh
dé dap trng nhu cau ctia nguoi dung ngay cang tot
hon.

Google Images Search la mét trong cac cong cu
tim kiém anh dwoc sir dung phd bién nhat hién nay.
Cong cu nay cho phép nguoi sir dung nhap cac tur
khoa lién quan dén anh can tim va thyc hién viéc tim
kiém thong qua viéc phan tich cac meta-data va van
ban di kém véi anh. Phuong phap nay cho két qua
tuong dbi tot, dap ing nhu cau co ban cua nguoi st
dung. Tuy nhién, cic két qua tra vé s& khong dung
v6i yéu cau dit ra khi cac meta-data di kém voi anh
bi thiéu hodc sai s6t va khi nhitng tir khoa truy van
mang y nghia nhdp nhing. Vi du, v6i truy van
“gpple” dé tim hinh qua tao thi két qua tra vé dau
tién khong thoa man nhu dugc minh hea trong Hinh 1.

Bing ciing 1a mdt trong cic bd may tim kiém
thong dung dwoc phat trién boi Microsoft. Day 1a
mot bé méay tim kiém anh manh mé véi co so dit liéu
anh 16n. Bing cho phép nguoi ding tim kiém anh
bang cach nhap cau truy van anh va tim kiém dya
trén cac meta-data hodc van ban di kém véi anh.
Ciing twong tu nhu Google Images Search, cong cu
tim kiém nay ciing gap nhitng vin dé di dé cap bén
trén nhu dwoc minh hoa trong Hinh 2 véi truy van
“hoa tinh yéu”.

Google | &

EEAEENE ] e e T E
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Hinh 2: Tim kiém véi tir khéa “hoa finh yéu”

Picsearch 13 cong cu chuyén tim kiém anh bang
cach chi myc cac anh trén web vdi hon 3 ty anh.
Ngudi dung c6 thé nhap tir khoa can tim kiém vao
va hé théng s& tim kiém anh chu yéu dya trén cac
meta-data di kém véi anh. Cling tuong ty nhu hai b
méy tim kiém trén, Picsearch ciing gap nhiing van
dé nhu da dé cap bén trén nhu duge minh hoa trong
Hinh 3.

Khéc véi cac cong cu tim kiém trén, Incogna 14
mot cong cu tim kiém anh dua trén noi dung. Cac
anh trong bd may tim kiém nay dugc phan 16p sin
dya trén nodi dung ctia anh va nguoi ding c6 thé tim
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anh dya vao ndi dung. Do dd, cong cu tim kiém nay
¢6 thé khic phuc cac han ché cua cac bd may tim
kiém trén. Tuy nhién, cong cu nay van dang trong
qua trinh thir nghiém. Hinh 4 minh hoa két qua tim
kiém trén Incogna véi tir khoa “obama family”.

picsearch b wn s —

Image Search Shopachy ICRE™ Eniergeza

e VIxm:ognu abamaram

Signin | Blog | Aboul Incegaa | Help

Hinh 4: Két qua tim kiém véi tir khéa
“obama family”

Trong nghién cru cua Magesh va Thangaraj da
dé xuat mot phwong phap tim kiém anh bang nodi
dung dya trén cic mo ta dugc dinh nghia bang ngon
nglt RDF (Resource Description Framework) gan
kém theo mdi anh (Liu et al., 2007; Magesh and
Thangaraj, 2011). Céc cau truy van anh ciia ngudi
dung s& duoc bién doi vé ci phap cia SPARQL dé
truy van hinh anh duoc mé ta bang RDF.

Trong nghién ctru ctia Hyvonen et al. (2003),
chc tac gia da trinh bay mot phuong phép tim kiém
anh theo ngit nghia bang cach két hop meta-data di
kém véi anh va ontology cua cong nghé web ngit
nghia. Uu diém cua phuong phap nay la dung
ontology dé tao mot mang ngit nghia cho nhiing
thong tin c6 lién quan dén cac anh trong bd may tim
kiém. Do d6, phuong phép tim kiém nay c6 thé goi
¥ nhitng hinh anh c6 lién quan vé ngit nghia ngoai
céc két qua tim kiém dya trén meta-data.

Nghién clru gan dy cua Shabaz Basheer Patel
va Anand Sampat da st dung k¥ thuat hoc sau theo
su két hop giita mang CNNs dé phan 16p anh va
mang RNN's dé phan tich ngon ngit ty nhién cau truy
van nhim xiy dyng hé théng tim kiém anh bing
ngén ngit tu nhién (Patel and Sampat, 2017).
Phuong phap ndy ¢6 wu diém 1a viéc tim kiém khong
can meta-data. Viéc st dung CNNs con gitip tan
dung duoc wu diém cia cong nghé hoc sau trong
phan 16p ndi dung anh. Ngoai ra, két hop ngon ngir
tu nhién trong tim kiém gitip cho nguoi dung co the
dua ra cac truy van tim kiém mot cach ty nhién, gan
glii hon.
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3 HE THONG TIM KIEM ANH THEO
NOI DUNG VA NGU NGHIA

3.1 Kién tric ciia hé thong

Trong nghién ciru ndy, hé thong tim kiém anh s&
khong ho trg tim kiém theo dang ngén ngir ty nhién
ma chi hd trg ngudi ding tim theo tir khoa hozc noi
dung anh truy van theo nhitng chi dé anh da dinh
trude. Tim theo ndi dung & day c6 nghia 1a nhan cua
mdi anh s& duoc gan dua trén ndi dung cua anh
thong qua mé hinh phan 1ép CNNs. Kién tric cia hé
thdng tim kiém anh theo ndi dung két hop véi ngir
nghia dugc trinh bay trong Hinh 5. Hé théng nay
duoc xay dung dua trén mé hinh phan loai anh
CNNGs va két hgp v6i domain ontology dé hd trg tim
kiém theo ngir nghia.

TIM KIEM ANH

Xay dung cau truy
van m& roéng
(nglr nghia)

XAY DUNG MO HINH PHAN LOP

Tap anh huin CSDL anh cta hé
luyén méd hinh | [| th&ng tim kiém

Xay dung mdé Xay dung domain

hinh phéan I&p ontology ]
anh bang CNNs l J

Domain ontology

M6 hinh
phén |&p anh

Cau truy van
mo& réng

Phan |6p va tao

chi muc anh Tl L4kl
1

Chi muc anh
theo chi dé
i J—

Hinh 5: Kién triic ciia hé thong

3.2
CNNs

Xiy dung md hinh phén 16p 4anh bing

Mang neural tich chdp (Convolutional Neural
Network - CNNs) dugc goi tit l1a ConvNet
(Krizhevsky ef al., 2012) la mdt dang cua mang
noron da tang, mbi tang thuoc mot trong 3 dang: tich
chap (convolution), iy mau con (subsampling), két
ndi day du (full connection) dugc mé ta trong Hinh 6.

CNN xem anh d4u vao 1a ting input, mdi pixel
14 mot noron, anh dau vao nay con goi la feature
map. Feature map co thé coi 1a mot anh thong
thuong, trong d6 mdi pixel duge goi 1a mét noron.

C3:1. maps 16@10x10
WPUT S feawronaps s
242 bk S2:1. maps
6@14x14

[
conflection ‘ ‘Gaussian connections
Full connection

| Fur
Comolutions  Subsampling

Convalutions Subsamping

[LeNet-5, LeCun 1980]
Hinh 6: M6 hinh CNN nhan dang chir viét tay
Téng tich chap (C- convolution): hoat dong nhu

b trich chon dac trung, nghia 1a mdt hay nhiéu két
xuat cua tang trudc dugc tich chap véi mot hay
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nhiéu kernel dé sinh ra mot hay nhiéu két xuét
(feature map) va dugc md ta qua Hinh 7.

(4 x 0)
(0x0)
(0x0)
(0 x0)

Genter element of the kernel is placed over the
source pixel. The souree pixel is then replaced
with a weighted sum of itself and nearby pixels

Source pixel

Convolution kemel
(emboss)

New pixel value (destination pixel)

Hinh 7: Minh hea tich chiap

Téng lay mau con (S - subsampling): Ly mau
con cua mang noron tich chdp gitip mang chiu dugc
nhiing bién dang ciia dir liéu nhu tinh tién, quay,
nghiéng. Toan tir iy mau con dugc thé hién trong
Hinh 8.

Single depth slice

1 MR
=" | | B | max pool with 2x2 fillers.

and stride 2

5
- 3
1

(SN R
@| =~

8
0 3|4
4

y

Hinh 8: Minh hoa viéc 1y miu con

Tang két ndi day du (F - Full connection): thuc
hién cong viéc phén 16p nhu trong mang noron da
l6p thong thuong,... Cac tang sau, mdi tang c6 mot
s0 feature map, m01 feature map c6 mdot so filter
(kernel) duy nhat, sb lugng kernel bang sb lwong
feature map & tAng trude. Cac kernel trong ciing mot
feature map c6 kich thuéc bang nhau, kich thudc
kernel 14 mot tham s6 cua bai toan thiét ké mang.
Céc gia tri diém anh trong mot feature map duoc
tinh toan bang tong cic tich chap cua cac kernel
tuong Umg vdi cac feature map trong tang trude. SO
luong feature map trong tang cubi cung (tang
output) bang s6 luong két xuat dau ra cta bai toan.
Vi du: trong bai toan nhan dang cac s6 tr 0 dén 9,
thi s& c6 10 feature map trong ting output va feature
map ndo c6 gia tri cao nhét s& duoc dung lam két
qua cua bai toan.

Trong md hinh Feedforward Noron Network
(mang noron truyén thong), cac layer két ndi truc
tiép voi nhau thong qua trong s w. Trong mé hinh
CNN thi céc layer dugc két ndi véi nhau théng qua
co ché convolution. Nghia 1a noron & layer phia sau
két ndi véi noron & layer phia truéc thong qua filter
(chtr khong két nbi tryc tiép voi noron phia trudce).

Thao tac trong mdi noron 14 tinh gi4 tri dau ra
tuong tmg véi gia tri ddu vao f thong qua ham kich
hoat hay con goi 1a ham chuyén (ham kich hoat) g(f).
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Mot s6 ham chuyén thuong duoc sir dung duoc liét
ké ¢ Hinh 9.

() Sigmoid (b) Tanh

{c)RelU
Hinh 9: Cic ham chuyén/kich hoat

Ham kich hoat dugc str dung trong nghién cuu
nay la ham ReLU c6 chuc nang dugc mo ta trong
Hinh 10.

Transfer Function

15 | 20 |-10 | 35 15 20 |0 |35
18 |-110 | 25 | 100 0,0 18 | 0 |25 [100
20 | -15 |25 | -10 200 |25 |0

101 | 75 |18 | 23 101 |75 |18 | 23

Hinh 10: Minh hoa chirc ning ReLU

Nghién ciru nay sir dung ham Momentum dé téi
vu hoa do 16i cho mé hinh (Qian, 1999). Phuong
phap nay s& diéu chinh cac vector trong s theo ca
hai budc lap hién tai va budce lap trudc d6. Phuong
phap nay duoc biéu dién theo phwong trinh sau:

Awt = —fvwE(W) +pAWt_l

Trong d6, p 1a tham s momentum, Y 1a thao
tac gradient Ung trong so w, € la learning rate.

3.3 Tim kiém theo ngir nghia

Trong hé thong nay, ching t6i dung ontology
1am co s& cho viée két hop ngir nghia vao tim kiém.
Ontology 1a mot phuong thirc biéu dién tri thirc
chuin cho web ngit nghia (Liu ef al., 2008). Phuong
thirc biéu dién tri thirc nay cho hinh hoa cac khai
niém va quan hé giita cc khai niém trong mién tri
thirc, cho phép cac tri thirc c6 thé duoc sir dung lai
cling nhu duogc chia sé giita cac ung dung (Li ef al.,
2005; Lindén et al., 2004).

Duya vao CSDL anh ciia hé thong, ching t6i xay
dyng ontolgy cho mot mién tri thic (domain-
ontology) clia cac chu dé& anh dé mo ta cac khai
niém, cac mdi quan hé ngir nghia giira chiing. Mot
ontology c6 thé duoc truc quan hoa bang mot db thi
¢6 hudng nhu Hinh 11 véi cac dinh 1a cac khai niém
va cac canh biéu didn mdi quan hé giita cac khai
niém. Nghién ctru nay da xay dung mot domain-
ontology bao gdm 15 khai niém lién quan dén chu
dé cua cac anh trong CSDL. Onotlogy nay c6 thé
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dugc mo rong tuong ung véi tap di liu anh trong
CSDL.

Thing

|_® Nonliing_Thing | ® Lhing Tring

soenery
pnimal |

Heroivore Brd

Flowar

Peacok

Rose Ly Sunlowor

Hinh 11: Domain ontology ciia h¢ thong

Céc mbi quan hé dugc biéu dién trong mién tri
thirc nay bao gébm quan hé vé cha con nhu nhiing
khai niém Cat, Dog, Lion déu 1a 16p con cua 16p
dong vat an thit (carnivore). Cac khai niém Car,
Bus, Plane 1a 16p con cua 16p phuong tién (vehicle)
va cac khai niém Sunflower, Rose, LiLy 1a 16p con
cua 16p hoa (Flower). Ngoai ra, cac khai niém Sea,
Mountain du 14 con cta 16p Scenery va mot sé mbi
quan h¢ khac,...

(L9

-~

sPARQL

Hinh 12: Mé rdng tir khéa tim kiém véi ngir nghia

Trong hé théng nay, dé thyc hién tim kiém theo
ngit nghia thi budc dau tién 14 thyc hién mé rong tir
khoa tim kiém. Budc niy duge hién bang cach xay
dung cau truy van SPARQL thich hop tir cac tir khoa
tim kiém va thuc hién cau truy van trén domain-
ontology. Sau do, cac tir khoa mo rong duge su dung
dé tim kiém cac anh da duoc chi muc trong hé thong.
Hinh 12 minh hoa thao tac mé rong két qua tim kiém
bang cach st dung CNNs dé tim ra nhdn cta anh
truy van cta ngudi dung. Sau d6 tir khoa mé ta nhin
clia anh sé& ding dé xay dung c4u truy van SPARQL.
Cubi cung st dung cdu truy van SPARQL dé tim va
tra vé thém céc tir khoa c6 1ién hé vé ngir nghia trong
domain-ontology.

4 THUC NGHIEM
4.1 Moi trwong va cac cong cu sit dung cho
thuc nghiém

Thyc nghiém dugc thyc hién trén 3 may tinh cai
dat theo mo hinh Spark ¢6 cau hinh nhu sau:
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Thanh phin Céu hinh

CPU Intel(R) Core(TM) i7-2600 CPU @
3.40GHz

RAM 8GB

OS Linux

B6 nhd ngoai 120GB

Céc thu vién va phan mém hd tro hoc sau duoc
st dung trong thuc nghiém la Miniconda,
Tensoflow, TF-Learn va PyCharm.

4.2 Tap dir liéu thuc nghiém

Téap dir liéu thuc nghiém trong nghién ctru nay
dugc thu thap tir trang web tim kiém anh Flick. Day
la mot kho luu trir anh 16n, uy tin véi hon 10 ty anh
¢6 d6 phan giai tot. Co tat ca 40.803 anh dugc thu
thap, bao gdm 15 chu d¢ 1a: Cat, Dog, Peacok, LiLy,
Car, Mountain, Sea, Sunflower, Plane, Rose, Lion,
Zebras, Bus, Monkey va People. Cac anh dugc diéu
chinh lai theo cung d¢ phan giai la 64x64.

4.3 XAy dung mo hinh phan loai 4nh cho hé
thong tim kiém

Dé xay dung md hinh phan loai anh cho hé théng
tim kiém, tap dir liéu thuc nghiém duoc chia thanh
3 tap dit liéu con 13 tap hudn luyén (training set) gdm
24.481 anh (60%), tap kiém thr (test set) gdm 8.160
anh (20%) va tip giam sat (validation set) gdm
8.160 anh (20%). Tép dit liéu giam sat ding dé giam
sat qua trinh hoc xem mang c6 dang trong trang thai
bi hoc cham (underfitting) hodc qua khdp
(overfitting) khong?

Dir liéu huén luyén dugc chia thanh tirng batch,
Vv6i batch size 1a 500 anh dé dua vao huan luyén
nham tranh tit nghén mang va giam dung lugng b
nhé can thiét dé hudn luyén. Phuong phap tinh do
156i ciia mang 14 Momentum véi cac tham sb base
learning 1a 0,05 va Ir_decay 1a 0,96. Khi mang da
hoc qua toan bo anh trong tap huan luyén mét 1an thi
duoc xem nhu mang da hoc dwoc mdt chu ky
(epoch) va sb epoch 1a 400 nén phai lap tdi da 1a
19.584 1an theo cong thirc nhu sau:

6 i I3 S6 miu train L
orantap = batch size X $0 epoc

Qua qué trinh hudn luyén va kiém tra mé hinh
mang neural tich chap da thu dugc mét s6 két qua
qua bang thdng ké vé thoi gian huan luyén mé hinh
o0 Bang 1.

Dé hoc dugc md hinh dat d¢ chinh xac 1a 83%
trén tap train thi can hon 20 gio huan luyén. Dé kiém
tra d§ chinh xac ciia mé hinh phan 16p trén tap test
thi chung t6i danh gia theo 3 d¢ do la Precision &
Hinh 14 va Confusion matrix ¢ Hinh 13.
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Bang 1: Két qua huin luyén mé hinh

Thoi gian

_ (gid:phut:giay) Budclap Do chinh xac

00:13:26 180 31%
01:27:37 1.217 63%
02:54:21 2.397 69%
03:25:00 2.826 72%
04:35:15 3.774 74%
05:33:49 4.589 75%
06:26:10 5.313 T7%
08:08:00 6.730 79%
11:37:34 9.683 80%
12:28:33 10.360 81%
19:28:00 16.180 82%
20:30:00 19.584 83%
CONFUSION MATRIX

at338 3 0 2 0 1 4 1 9 6 1 15 13

dog 60 306 1 7 4 2 1147 14219

peaco] 2 4[EE1 4 1 4 3 1 1.0 4 0 3 3

iy{4 2 TEO0 0 02 118100 0 2

car 2 4 1 O[T 9 3110 0 131 4 8

mountai 2 1 3 0 T3 7 100 1 2 1 0 3

5 Sea1650323521101112
%sunﬂowe, 33027210 75190 0 27 8 o

= pane/ 4 5 3 2 14 8 24 12 0 0 4 1 4

rose 0 0 1180 0 1 5 0FEFO 1 1 1 6

ioni7 3 0 0 0 0 0 2 1 OFE4 0 16 3

2.0 3 1.0 1 3 1 1 10 15§00 o0

bus)© 0 0 0191 0 1 4 0 0 0fgoO 4

monkey 21 80 3 1 2 0 1.3 2 1 18 5 0 [EI22

people{102¢ 5 3 © 2 5 10 1 4 3 8 5 14

PP PSS P LESE P S O

& & S S¢E

<
Predicted label
Hinh 13: Confusion matrix theo cac chu dé anh

Hinh 13 va Hinh 14 cho thay mé hinh phén 16p
chu dé anh ngwa van (zebras) c6 do chinh xac kha
cao, dat 97,89%. Nguyén nhén 1a do cac dic trung
clia ngwa van ndi bat hon so véi cac chu dé anh con
lai nhu ¢6 cac vét van den trén lung. Nguoc lai mo
hinh phan 16p chii dé anh méo (cat) c6 do chinh xac
chua cao, chi dat 68,79%. Nguyén nhan c6 thé 1a do
cac dac trung & meo kho nhan dang hon cac chu dé
anh khac va c6 nhiéu dic trung twong dong voi mot
sO chil d¢ anh khac nhu ché va khi vi chiing déu 1a
nhiing dong vét 4 chan, hinh dang déu nho nhén va
chi khéc biét rd nhéat & guong mat.

DO CHINH XAC THEO CHU DE ANH

0 chinh xic (%)

3.42

97.89
9287 9 9403
8255 9002 gogg 8592 8696 gyq5 8525 8851

7337 1867

s S
N & @ ¢ &

3
K

§ S

& & ¢

Hinh 14: Biéu d6 d¢ do Precision phan 16p theo
cac chi de anh
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4.4 Két qua tim kiém anh theo ngir nghia

Ung dung tim kiém anh nay duoc xay dung trén
nén tang web, dua vao kién trac dd mo ta trong Phan
3.3. P& minh hoa cho chirc ning tim kiém ngit
nghia, img dung nay cho phép lua chon tim kiém c6
hodc khong c6 ngir nghia. Vi dy, khi tim kiém voi
tir khoa “dog” (con ché), néu tit chirc ning ngir
nghia thi két qua chi tra vé nhimng hinh anh duoc xép
loai 14 “dog”, giéng nhu cac by may tim kiém thong
dung khac.

Tuy nhién, khi bat tinh ning tim kiém két hop
ngit nghia cho thay hé théng khong chi tra vé nhiing
anh c6 chu d& “dog” ma con c6 thém hai loai dong
vat nita d6 1a méo va su tir. Két qua thu dwoc nhu
trén 1a nho sy mo rong thém ngir nghia cho tir khoa
truy van bang domain-ontology ciia hé thdng. Vi
su suy luan trén ontology thong qua cu truy van
SPARQL, méo va su tir cling 1a loai dong vat an thit
nhu loai cho nén cac hinh anh cua 2 loai nay sé dugc
tra vé trong két qua truy van mo rong. Két qua duoc
minh hoa trong Hinh 15 va Hinh 16.

Tim thay: 1144 c6 cha dé Dog L
r chon 6 tim kiém

2
= !_.ﬁﬂ':

Hinh 15: Tim anh theo ndi dung da chon vé ché
nhung khong theo ngir nghia

Tim thity: 2002 anh lién quan dn chis @ ché nehap vir khéa

Deg - Camivre - Animal

° - e “ [ Yo

Lon « Garnivore « Animal

Hinh 16: Tim theo ngir nghia véi tir khéa “dog”

Hinh 17 va Hinh 18 minh hoa truong hop ngugc
lai v6i truong hop trén, trong d6 hé thong sir dung
quan hé hyponym dé xé4c dinh cac tir khoa mé rong.
Do khéng c¢6 hinh anh nao trong hé thong c6 chu dé
1a “animal” nén khi tim khong ngir nghia vai tr khoa
nay s€ khong c6 anh nao tim dugc. Tuy nhién, khi
str dung ngir nghia thi s& tra vé hinh ciia mét sb loai
dong vat nhu cho, méo, su tur, khi, ngua van, cong,...
vi tat ca cac loai nay déu 1a dong vat.
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(@ HE THONG TEM KIEM ANH THEG MANG TICH CHAP 1= ber = b a i i =

Tina thay: 0 ca chis d& animal Nhap v ki

o © a

Tt dni 130

Hinh 17: Tim kiém khéng ngir nghia véi tir
khéa “animal”

Ngoai ra, tinh ning ngir nghia hoa ciia hé thong
con cho phép chudn hoa tir khoa truy van ctia ngudi
dung nén khi tim kiém véi tir khoa nhu “hoa hong”
hay “hoa tinh yéu” thi hé thong van tim kiém duoc
cung mot chii dé anh nhu nhau dwgc minh hoa trong
Hinh 19 va Hinh 20.

5 KET LUAN

Nghién ctru da xay dung thanh cong domain
ontology, né gitp cho viéc biéu dién mdi quan hé
ngit nghia giita cic chii dé anh dugc rd rang hon.
Ngoai ra, nd con gitp cho viéc chuan hoéa tir khoa
tim kiém va dong thoi gitip mo rong thém két qua
tim kiém. Két hop v6i mé hinh phén 16p anh c6 dugc
qua qua trinh huén luyén bing mang neural tich chap
da giup tim thdy dwoc nhimg hinh anh bi sai sot
thong tin van ban di kém (meta-data); tir d6 cho thay
duoc tinh kha thi cia phuong phap xay dung hé
thong tim kiém anh theo ndi dung va ngit nghia.

4113 anh it quan 88n chi 48 antmal

Hiha0 i ki

N w—"

me

- —a¥ °

Hinh 18: Tim kiém ngir nghia véi tir khéa
“animal”

Tim thiy: 1501 nh lién quan dén chi dé hoa hang Nhap tif khoa
atiog Q
Rose e Flower « Plant S——
Teac rglrghia o Bien taudng
=
i anh lén

s

Hinh 19: Két qua tim kiém véi tir kh6a
“hoa hong”
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@Hﬁmﬁucﬁn KIEM ANH THEO MANG TICH CHAp  Tmkém = Bimochesas «

Tim théy: 1501 anh lién quan dén chi @€ hoa tinh yéu Nhip tif khéa
hea tirh véu Q
Rose ¢ Flower « Plant _—
Thea ngd nghiiz & Bink thudng
..l anh lén

Hinh 20: Két qua tim kiém véi tir khéa
“hoa tinh yéu”
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