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LOI MO DAU

1. Tinh cép thiét ctia luin an

Tra ctru anh dya vao ndi dung (Content base image retrieval -
CBIR) di thu hit nhiéu sy quan tim trong nhitng thap ky qua. N6 la
thach thuc to 16n do khoang trong giira cac dic trung mirc thip va cac
khai niém ngit nghia mirc cao. Dé thu hep khoang trdng nay, phan hoi
lién quan (Relevant feedback - RF) dugc gidi thi¢u nhu mot cong cu
manh dé ting cuong hiéu nang ciia CBIR. Chung ta thay rang, bai toan
tra ciru anh v6i phan hoi lién quan c6 mot sé van dé sau: (1) chi kham
pha cac cAu tric Euclide toan cuc, hodc chi xem xét cu trac cuc bd
clia cac mau trong cting mot 14n cén; (2) sb lwong méu thu duogc tir
phan hoi cua nguoi dung thuong nhé va mat cin bang giira hai 16p
duong va 16p am; (3) Chua quan tdm dén nhiéu khia canh khac nhau
ctia ddi twong dir liéu anh. Do d6, do chinh xéac cta cac phuong phap

tra ciru anh st dung hoc may cho phan hoi thuong kém hiéu qua.

Do vay, viéc d€ xuat phuong phap tra ctru anh hi€u qua deé giai
quyét cac han ché trén 1a mét nhu cau can thiét, chinh vi thé¢ ma luan
an chon dé tai “Nang cao do chinh xac cua tra clru anh theo ndi dung

dwa trén tiép can hoc da tap tir thong tin phan hdi cia nguoi dung”.
2. Muc tiéu ciia ludn an

Muc tiéu chung cia luin an: Nang cao d¢ chinh xac cua tra ctru
anh dya trén hoc da tap d€ giam chiéu tu thong tin phan hoi cua nguoi

dung.

Muc tiéu cu theé cia luan an: B¢ xuat dugc mot so ky thuat tra

ctiru anh dé nang cao dd chinh xac tra clru 4nh bao gom:
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-Dé xuit phuong phéap tim ma tran chiéu tdi wu theo tiép can hoc
da tap.
-Dé xuit phuong phép tu dong bo sung mau duong vao tap huan
luyén, giai quyét van dé mit cin bing ctia tip huan luyén. Dong
thoi tan dung cac khia canh khac nhau cua dbi tuong dé tao ra
mot b phan 16p manh.

3. Cac dong gop cia luan an

Luén an c6 cac dong gop sau:

(1) Dé xuit phuong phap tim ma tran chiéu tdi wu theo tiép can
hoc da tap [CT5]. Phuong phap nay xem xét ciu triic cuc bd cua cac
mau duong va am thudc hai 1an can khac nhau dé hoc mot phép chiéu
ma dit lidu co thé phan biét trén khong gian chiéu, dan dén cai tién do
chinh xac cho tra ctru anh.

(2) Dé xuat phuong phap ty dong b sung cac mau duong vio tap
huan luyén dé giai quyét vin dé mat can bang tap huan luyén [CT4].
Phuong phéap nay c6 thé: (a) bd sung mot sé mau dwong vao tap huén
luyén; (b) tan dung cac khia canh khac nhau cuiia ddi tuong dé tao ra
mot b phan 16p manh
4. B cuc ciia ludn 4n

Luan an nay duoc bd cuc thanh ba chuong:

Chuong 1 gi6i thidu tong quan veé tra ctru anh dya vao ndi dung.

Chuong 2 mé ta phwong phap tim ma tran chiéu téi vu theo tiép
can hoc da tap trong tra ctru anh, goi la chiéu phan biét 16p ngir nghia
cho tra cttu anh (SCDPIR - Semantic class discriminant projection for
image retrieval).

Chuong 3 trinh bay phuong phép can bang tap mau phan hdi va két
hop tra cttu anh da khia canh. Cudi cung, ludn an dua ra mot s6 két

luén va dinh hudng nghién curu trong tuong lai
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CHUONG 1. TONG QUAN VE TRA CUU ANH DUA VAO
NOI DUNG
1.1. Giéi thiéu vé tra ciru dnh
Nhiém vu cua hé théng CBIR st dung ndi dung tryc quan dugc
trich rat ty dong thanh cac dac trung nhiéu chiéu va tim ra mét s6 hinh

anh twong tu v6i hinh anh truy van trong co sé dit liéu 16n.

N R R Vée to dac
Amnh truy Trich mt

trung truy Tép anh két qua
wvan déc trung ‘_%n - P d

Tinh 46 do
khoang cédch

Trich rat CSDL véc
dac trung to ddc trung

So d6 tra ciru anh dwa vao ndi dung truyén thong
1.2. Gi6i thi¢u vé phan hdi lién quan

Hinh 1.1.

1.2.1. Co ché phan héi lién quan
Trong CBIR thudng dwa nguoi diung vao mdi vong lap tra ctru, co

ché nay duogc goi 1a “phan hdi lién quan” (relevant feedback - RF).

Anh truy

wan

il

Tra ctru anh
truyén thong

Tap kétqua .
cudiciong | Cs

Téap két qua

tra cie

. Mé hinh Tép phan
CSDL anh hoc hai

Hinh 1.6. So dd tra ctru anh vé&i phan héi lién quan
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1.2.2. Hoc da tap trong tra ciru anh dwa vao ndi dung

Viéc hoc da tap v&i muc ti€u 1a tao ra mét khong gian con noi cac
anh lién quan duoc chiéu gan nhau trong khi cac anh khong lién quan
dugc chiéu cach xa nhau bing cach hoc ciu tric cuc bd duge hinh
thanh boi 1an c4n cua anh truy van va anh dugc phan hdi. Piéu nay dat
dugc bang cach nhiing anh truy van va tap anh phan hoi nhu tap diém
dir liéu (cac nut) trong d thi k lang giéng gan nhit c6 trong s6. Anh
xa tdi vu duge tim théy dua trén ma tran trong s6 trén mdi canh, sao
cho cac diém 1an can trong dd thi duge anh xa véi nhau b?mg cach toi
thiéu ham chi phi. Mdi anh co sé dir liéu sau d6 ciing dugc anh xa sang
khong gian chiéu mai, thu duoc két qua tra ciru méi 1a tap hang x6m
gin nhat voi anh truy van. Sau mdi vong phan hdi, ciu triic cuc bd cua
khong gian da tap lai dugc hoc lai.
1.2.3. Ra soat mdt s6 nghién ciru lién quan

Ban déu, cach tiép can tra ctru anh voi RF gia thiét réng, tOn tai ctia
mot diém truy van 1y teéng ma néu tim thdy duoc s& cho két qua phu
hop v6i mong mudn cua ngudi dung. Cach tiép cin nay dugc goi 1a
“dich chuyén diém truy vin” (QPM - Query Point Movement). Trong
RF, cac miu do nguoi dung cung cap thuong rat nho so voi chiéu cta
dic trung, do d6 chung ta phai giai quyét bai toan goi 1a “15i nguyén
vé sb chiéu - curseof dimensionality”. Khi s chiéu dic trung qua 16n
s0 v6i sb luong mau trong tip huin luyén, cic mé hinh hoc may co
thé roi vao tinh trang qua khop. Dé giai quyét van dé nay, mot sd tac
gia dé xudt cac ky thuat giam chiéu nhu phan tich thanh phan chinh
(PCA- Principal Components Analysis) [53, 54] va phan tich phan biét
tuyén tinh (LDA - Linear Discriminant Analysis) [55]. Trong nhiing
nam gﬁn day, co nhiéu thuat toan hoc da tap dé giam chiéu da dugc dé

xudt d& kham pha cu truc da tap. C6 thé ké dén mot s phuong phap
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da tap nhu Locality Preserving Projections, Augmented Relation
Embedding, Maximum Margin Projection, Locally Linear Embedding
va Laplacian Eigenmaps. Tuy nhién, cac phuong phép nay chi thuc
hién dugc véi cac diém dit liéu trong tap huin luyén, va n6 khong dua
ra 16 rang phép chiéu co thé thyc hién cho cac diém dir liéu kiém tra
moéi. Bén canh do6, cac phuong phap nay chi xem xét tinh chét hinh
hoc trong mét 16p, trong khi bo qua mébi lién hé cia cac mau tir cac
16p khac nhau. Mat khac, cac phuong phap thuong khong quan tdm
dén cac anh thudc 1an can khac nhau mic du chung co thé van lién
quan v6i truy van. Do d6, cac phuong phap tra ctru anh nay thuong co
hiéu qua han ché
1.3. Ly thuyét lién quan dén ludn 4n

Trong phan nay, trinh bay tong quan ngin gon vé 1y thuyét do thi,
dd do khoang cach va may véc to hd tro, nhan Radial Basis Function
va st dung no 1am co sé cho co ché phan hang cho pha phéan héi trong
hé théng dé xuit duoc gisi thidu trong cac chuong sau.
1.4. Danh gia d§ chinh xac CBIR
1.4.1. P chinh xac va d¢ chinh xac trung binh

bé danh gia hiéu qua cua cac h¢ théng CBIR, d0 chinh xac duoc
sir dung. Do chinh xac (precision) 1a ty 1& ciia s6 lugng anh lién quan
v6i anh truy van va sd lugng tit ca anh duoc hién thi hang dau tra vé
goi 12 pham vi (scope) cu thé K, thuong duoc goi 1a P@K.

Hiéu qué chinh x4c tra ctru chung ctia mot hé thdng duoc do bang
trung binh tat ca do chinh xac. AP duoc tinh toan nhu sau:

AP = N, prel\?ision(i) (1.1
Véiprecision(i) 1a 46 chinh x4c ctia mdi truy van va N 13 s6 luong

anh dugc dua 1an lugt lam anh truy van.
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1.4.2. Mt s6 tap anh dir li¢u dung cho tra ciru anh dwa vao ndi

dung
Tén tap dir liéu S6 chu dé S6 anh
COREL 80 10800
SIMPLIcity 10 1000
Oxford 11 5062
Caltech 101 101 8742

1.4.3. Kich ban phan hdi lién quan trong thue nghiém

Trong hé thong tra ctru anh thyc té, mot anh truy van thuong khong
c6 trong co s6 dit liéu anh do d6 luan an str dung bon phan kiém ching
chéo dé danh gia cac thuat toan.

Viéc lya chon thong tin phan hdi dugec mod phéng ty dong dua trén
thong tin tir tip tin cdy nén. Vi mdi truy van duge giri, hé thong tra
clru va phan hang cac anh trong co s& dir liéu. Tap két qua khoi tao
gdm K anh hang dau sau khi phan hang dugc lya chon lam cac anh
phan hdi. Ngudi dung twong tac voi hé théng théng qua danh diu trong
tap két qua tra ctru khoi tao cac anh c6 cing chu dé (cing khai niém)
v6i anh truy van lam anh lién quan (miu phan hdi duong) va nhiing
anh con lai khong danh du lam anh khong lién quan (mau phan hoi
am) va lay thém K/2 anh tiép theo duoc xép hang ngay sau tap két qua
tra ctru khoi tao lam mau chua duoc gan nhin
1.5. Kétluan chwong 1.

Trong chwong 1, ludn 4n d trinh bay 1y thuyét tng quan vé mot
hé thdng tra ctru anh dwa vao ndi dung va phan hdi lién quan. Bén canh
d6, ciing phan tich mot s6 phuong phap phan hoi lién quan nham giam
khoang tréng ngir nghia. Qua d6, phén tich, ddnh gia vu nhugc diém
mot s6 phuong phap CBIR hién c¢6 dé dé xuat mot sé phuong phap

nham giai quyét nhitg han ché di phan tich.
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CHUONG 2. PHUONG PHAP HQC CHIEU PHAN BIET LOP
NGU NGHIA CHO TRA CUU ANH VOI PHAN HOI LIEN
QUAN

Trong chuong 2 nay, ludn 4n s& dé xuit phuong phap hoc chiéu
phan biét 16p ngit nghia cho giam chiéu trong tra ctru anh [CT5] dé
gidi quyét han ché: s6 chidu cua dic trung thudng cao hon rat nhiéu
s0 v&i s& mau trong tap phan hdi va cac mau nam & hai khong gian
con (hai 1an can) khac nhau chwa duoc xét dén.
2.1. Giéi thi¢u

Cac hinh anh trong CBIR duoc thé hién bang vecto dic trung
thudng c6 kich thudce rat cao tir hang chuc dén hang trim trong hau
hét cac trudng hop nén gip phai vin dé “curse of dimensionality”. Cac
phuong phap giam chiéu co thé dugc ap dung dé giai quyét van dé do
bang cach chiéu cac diém khong gian chiéu cao sang mot khong gian
khac chiéu thip hon. Cac phuong phép khong giam sat xur 1y dir liéu
khong c6 nhan, bao gdm phan tich thanh phan chinh (PCA), chiéu bao
toan cuc bd (LPP), nhiing tuyén tinh cuc bé (LLE), nhung bao toan 1an
can (Neighborhood Preserving Embedding - NPE), va Supervised
Isomap (S-Isomap). Cac phuong phap hoc c6 giam sét tiéu biéu gom
phan tich phan biét tuyén tinh (LDA), chiéu bao toan cuc bd t6i uu cd
giam sat (Supervised Optimal Locality Preserving Projection -
SoLPP), phan tich 1& Fisher (Marginal Fisher Analysis - MFA), nhiing
lang giéng phén biét (discriminant neighborhood embedding - DNE),
chiéu phan biét phan 16p hdi quy tuyén tinh (Linear Regression
Classification Steered Discriminative Projection - LRCDP), va nhiing
dd thi bao toan phan biét toan cuc va cuc bg (Discriminative Globality
And Locality Preserving Graph Embedding - DGLPGE). Céac phuong

phap ban giam sat tiéu biéu bao gébm nhung quan hé gia ting
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(Augmented Relation Embedding - ARE), chiéu cuc dai 1& (Maximum
margin projection - MMP), va phan tich phan biét ban giam sat
(Semisupervised Discriminant Analysis - SDA)

Céc phuong phap ké trén chi quan tim dén nén va tach biét cac
diém thudc cung mot 1an cin ma bo qua vi€c nén va tach biét cac diém
khéc 1an can, tirc 1a khong dam bao cac diém lién quan ngit nghia ma
& cac 1an can khac nhau 1a gan anh truy van trong khong gian con chiéu
thip hon. Bén canh dé, cac phuong phap néu trén chi thuc hién duoc
v6i cac diém dir liéu trong tap hudn luyén, va né khong dua ra 1 rang
phép chiéu co thé thyc hién cho cac diém thir méi. Do do6, chung khong
hiéu qua cho tra ciru anh.

Dé khic phuc van d& trén, luan 4n dé xuit mot phuong phap hoc
chiéu phan biét 16p ngit nghia (Semantic Class Discriminant
Projection - SCDP) [CT5]. Trong SCDP, c6 thé bao toan trung thuc
cAu triic cuc bo cia cac diém dit liéu trong khong gian déc trung truc
quan nhiéu chiéu gdc, quan tdm dén ca diém khac 1an c4n va tim mot
ma tran chiéu t6t cho chung.

2.2. Nghién ciru lién quan

Trong phan nay, ra soat ngan gon DNE, ARE, MMP, va DAG-
DNE, chung 13 co sé cho phuong phap dé xuat.

2.3. Deé xuit phwong phap hoc chiéu phan biét 16p ngir nghia
trén dir liéu da tap

Xay dung ham muc tiéu

Cho mét tap Xy, X, ... Xy trong R™, tim mot ma tran bién d6i U =
(uy,uy, ..., uy) ma anh xa N diém nay thanh mot tap y;, y5, ... yy trong
R4 (d « n) sao cho y; biéu dién x;, ¢ day y; = UTx;

Cho Q © R™ la mét khong gian dic trung anh n chiéu, va o: Q X

Q- R la mdt ham khoang cach nao d6. Cho ma tran X =
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[X1,X5, ...Xy] € R™V biéu dién N anh trong tap anh va N diém dix
lidu {X4,X,, ... Xy} duoc lay miu tir da tap con co ban M. Gia sir rang
chung ta c6 Ny diém duoc gan nhan, va N, diém con lai 1a chua ¢
nhin, 6 ddy N; + N, = N.Démo hinh céu tric hinh hoc cuc bo cia
M, dau tién chung ta xdy dyng mot d6 thi quan hé dic trung GF. Véi
mdi diém dir lidu X;, chling ta tim k 1an can g?m nhét cua no va dit mot
canh giira X; va cac l1an can cua no6 thu duoc ma train WF € RVXN,

duoc xac dinh nhu sau:

P2 (xix))
(e_ =, néux; € k— NN(x;)
wF = L 2.1
Uy hodcx; € k — NN(x;) :
0, nguwoc lai;

& day p?(x;,X;) 1a d0 do khoang cach Euclide (L), T 1a mt s6 vo
huéng duong nao d6, va k — NN 1a ky hiéu cho k 1an cén cén gan
nhat.

V6i phan hoi lién quan, ti sit dung IR dé biéu thi tip cic anh
khong lién quan dén anh truy vin, R gdm céc anh lién quan dén anh
truy van va tdp UL gom céc anh chua c6 nhan. Dé kham pha ca thong
tin phan biét va hinh hoc cua da tap dit lidu, xay dyung hai do thi quan
hé tuong tu lién quan G® va khong tuwong tu G'R.

Céc ma tran trong s6 WR € RV*N yva WIR ¢ RV*N cia GR va GIR
tuong rng duoc dinh nghia nhu sau:

DA (x; e RAX; ER)
1) A(x; e ULAX; € UL) 2.2)

(a, neu(w >O/\WU <

ng; 1neu(w >0/\WU_

l 0, ngworc lai;
D A(x; €R A x; €IR)

1, neu(w >0/\WU_
[ <1)A(X EIRAX ER) (23)

wiji = hoac(w >0 AW
0, nguorc lai;

l]—
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Trong (2.2), khi hai anh i va j thudc cing mét 1an cin va cuing nhan
duong, chung nén nhén mét gia tri trong s6 cao a.

Chung ta x4c dinh ma tran S_S € RN luu trir thong tin gidng
nhau v& ngir nghia lién quan véi truy vén giita hai mau x; va Xj (lvuy
rang hai miu X; va x ; khong can thiét thudc ciing mot 1an can):

1,néu x; ERAX; ER
S_Sij = .
0, nguorc lai;

Cho U 1a mdt chiéu ma anh xa mét mau x; trong khong gian goc

2.4)

thanh mot miu tuong tmg y; trong mot khong gian chiéu thap hon.
y =U"x; (2.5)
Hién nhién trong lan can cuc by cua mot mau X;, trung binh cta
cac mau thudc cung lan can va cung nhan dugc tinh nhu sau:
m; = Y;x;wi (2.6)
Sau khi chiéu, trung binh ctia cdc mau thudc cing lan can va ciing
nhin c6 thé duoc tinh tir (2.6) va (2.7)
m® =3, y,wf .7
Mot tiéu chuan cho chon mot anh xa tot 1a toi wu hai ham muc tiéu
dudi cac rang budc thich hop.
ming ¥;;(||y; — yj||2w£- + ||m§y> — m}y) ”2 S_Sij) (2.8)
maxy Xi;(||yi — J’j”ZWiIf + ”ml(y) — m}y) ”2 (1 —-s_s55)) (29)
Phép chiéu t6i wu
Bai toan (2.8) duogc viét lai nhu sau:
arg mingry_, trace(UT CU) (2.10)
trong d6 C = C, + C,,, tuong ung trong s_s
Bai toan tdi uu (2.9) c6 thé viét lai nhu sau:
arg maxyry_; trace(UTBU) (2.11)
trong d6 B = By+B,,, tuong tng trong w'k
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Tir ham muc tiéu (2.11) va (2.12), vin dé tim phép chiéuy = UTx

s€ duoc dua ve bai toan to1 vu sau:

_ trace(UTBU)
U = arg maxy trace(UTCU) CU) (2.12)

Vay ma tran U = (uy, Uy, ..., uz) gom d véc to 16n nhat twong tmg
Vi cac tririéng A= diag (11,43, ..., Aq) cliama tran (C™1. B) voi diéu
kién C kha nghich.

Do d6, dé nhing mdt anh truy van q® € Q, ching ta 4nh xa n6
vao da tap boi q&) = UTq®. Tim cac diém 1an can cia qO) sir dung

khoang cach Euclide, va phan hang & dinh trong danh sach tra vé.

Thuit toan 2.1. Thuat toan chiéu phan biét 16p ngir nghia (SCDP).
Input: X = {X;,X,, ...Xy} € R™ gdm N anh vé6i R, IR, UL cX,
R : tap anh c6 nhan duong, IR: tap anh c6 nhan am, UL: tap dnh khong
c¢6 nhin, d: sé chiéu khong gian chiéu va k, a: cac tham sb.

Output: Ma tran chiéu U = (uy,uy, ..., uy)

_Plax)
e T , neuxiEk—NN(Xj)
Buéc 1: wfj< hodcx; € k — NN(x;)
0, nguoc lai;

Buéc 2:

aneu(w >0 AW
Wf}<— 1neu(w >0 AW/

0, ngucrc lai;
1, néu (W >0 AW/

<SDA (X; ERAX; ER)
<1 Ax; €EULAX; €UL)

l_]—

l_]—

<1 A(x; ER A X; €IR)

ij =
R <1)A(X EIR A X; ER)

ij < hoac(w >0 AW
0, nguoc lai;

1, if x; ERAX; €ER
0, nguwoec lai;

l]—

S_Sij(—{
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Buére 3:

B (x: —x;)(xi — %)) + (m; —m;)(m; —m;) véix;, x; € wik
vam; =%, x;wj;

Ce(x, —x,)(x; —%;) + (m; — m))(m; — m;) véix,x; € wh
vam; = ¥, X;wj

T
Buée 4: U= arg maxy % v6i (UTCU) = 1

U = (uy,u,, ..., uy) voi modi cot 1a véc to riéng twong ung voi cac tri
riéng ).1 > ).2 > e > /’ld'

Do phurc tap cua thuat toan SCDP 1a O((n + d)n? trong d6 n 1a
s6 dic trung, d 1a sd chiéu trong khong gian chiéu

2.4. Tra ciru dnh véi hoc chiéu phén biét 16p ngir nghia

Thuit toan 2.2. Tra ctru anh v6i hoc chiéu phan biét 16p ngit
nghia (SCDPIR).

Input: DB: Tap anh dit li€u, q: Anh truy véan khéi tao, N: Sb lugng

anh tra vé tai mdi lan lap, d: s6 chiéu khong gian chiéu
Output: S: Tap anh két qua
Budc 1: X «Retrieval-Init(q, DB, N>;
Budc 2: Repeat
Budc 2.1: IR« Feedback(X, —1);

Budc 2.2 R« Feedback(X, 1),

Buée 2.3 UL«X — (IRUR)
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Budc 2.4 U«~SCDP(X,R,IR, d, k, a);

Budc2.5 DBY) «Mapping (DB, U);
qY«Mapping(q,U)

Budc 2.6 S« Retrieval< q), DBY), N>;

until (Nguoi ding dimg phan hoi);

Budc 3. Return S;
D6 phirc tap 14 0(1 + (n + d)n?) trong d6 I 14 s6 anh, n 14 s6 chiéu

cua khong gian déc trung goc va d 1a so chiéu ctia khong gian chiéu.

2.5. Danh gia hiéu niing tra ciru anh véi hoc chiéu phan biét
16p ngir nghia u nang tra ciru dnh
2.5.1. D9 chinh xac tra ctru dnh
So sanh d0 chinh x4c cua thuat toan tra ctru anh dé xuét voi

baseline, MMP, DSSA va DAG-DNE dung tham s6 k=12, a = 50.

Két qud cua tdp anh dir lieu Corel

Bd chinfi xéc top 20
g =

13 5 7 9111315171921 23 25 372931 33 35 37 39 41 43 45 47 49 51 53 55 57 S8 G1 G365 67 69 71 73 75 77 79
chude

Baseline DSSA —-SCPR _ —o-MMP o DAGDNE
Hinh 2.8. Do chinh x4c 5 phwong phap & top 20 anh tra vé



FO
65

55
50
45
40
35
30
25
20
15

Precision

Precision
=
n

14

—+— Bascling ——MMP SCDPIR DS5A —u4e— DAG-DME

10 20 30 40 50
Scope

a) lan lap phan hoi thir nhat

—s—Baseling —p—MMF SCDPIR D55A  =——tpie DAG-DME

v

‘\*\’\’\.

i0 20 30 40 50
Scope

(b) 1an 1ap phan hoi thir hai

Hinh 2.9. Cac duong cong precision-scope trung binh cla cac

thuét toan khac nhau cho hai lan l3p dau tién.

Két qua cia tap div lieu anh SIMPLIcity

Vi tap Corel 10K8 cho ta thiy hidu nang ciia phuwong phap dé xuat

da cai thién dang ké, nhung dé truc quan hoa phép chiéu phwong phap

dé xuét tap Corel khong tdi uru vi s6 lugng anh qua nhidu. Do d6 trong

phﬁn nay, cac thuc nghiém dugc thuc hién trén tap dir li€u anh
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SIMPLIcity ¢c6 1000 anh d trinh bay viéc truc quan hoa két qua cia
bdn phuong phap MMP, DSSA, DAG-DNE va SCDPIR

2.5.2. Chiéu ciia khong gian chiéu phan biét 16p ngir nghia

15t

Pa chinh xac top 20

(a) Chiéu cuakhong gian (SCDP)  (b) Chiéu ciia khong gian (MMP)

Db chinh xéc top 20
n 2

—

e

Y
5 chinh xictop 20
- -] & 8 2

(¢) Chiéu khong gian(DAG-DNE) (d) Chiéu khong gian (DSSA)
Hinh 2.11. Hiéu ning ciia bon phuong phép theo sé chiéu

Chung ta thy rang hiéu ning cia MMP luén nhén dugc hiéu ning
t6t nhat tai hai chiéu (Hinh 2.11 (b)), hiéu ning ctia SCDP ludn c6 hiéu
nang tot nhat tai sau chiéu (Hinh 2.11 (a)), DSSA dat hiéu ning tdt
nhét tai sé chiéu rat 16n 1a 8 chiéu (Hinh 2.11 (d)), va DAG-DNE dat
hiéu ning tot nhét tai sé chidu rat 16m 1a 12 chiéu (Hinh 2.11 (c)). Nhu
vay, s6 chiéu chiéu t6i wu cia SCDPIR cao hon cia MMP nhung thap
hon cia DAG-DNE va DSSA. Nhung, hiéu suét cia SCDPIR cao hon

nhiéu so vdi MMP khi n6 & s6 chiéu twong doi thap va di€u nay c6 thé
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chép nhén dugc trong cac ung dung thuc té. Ngoai ra, véi thuat toan
DAG-DNE, hiéu ning dat dugc t6t nhat v6i sé chidu twong ddi 16n
cao va n6 s& bi van dé qua khop khi ap dung trong cac Gmg dung tai

thé gi6i thuc

2.6. Két luan chwong 2

Trong chuong nay, luan an trinh bay phuong phap SCDP c6 thé
kham pha dugc cau triic phi tuyén cia di liéu trén khong gian goc dé
tim dugc ma tran chiéu. Bén canh do, trong chuong 2 da danh gia thyc
nghiém trén hai tdp dir liéu Corel 10K8 va SIMPLIcity da thé hién do

chinh xac cia phuong phap dé xuit di duoc cai thién va dang tin cay
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CHUONG 3. CAN BANG TAP MAU PHAN HOI VA
KET HQP TRA CUU ANH PA KHiA CANH
3.1. Giéi thi¢u

Céc bai toan phan hoi lién quan rat khac so voi bai toan phan 16p
truyén thong boi vi cac phan hdi duoc cung cip boi nguoi ding thuong
bi gidi han trong cac hé thong tra ciru anh thyc. Do dé, cac phuong
phap hoc mau nho 13 hira hen cho RF. Tuy nhién, hau hét cac cach tiép
can khong quan tdm dén nhimng anh chwa duge gan nhan duong hoic
am du chung rat 13 hiru ich cho qua trinh hoc phan hoi hay giam chiéu
dé nang cao do chinh xac tra ctru. Bén canh d6, chung con bo qua su
can bang s6 mau duong va 4m trong tap phan hoi.

Trong chuong 3, d& xuat mot phuong phap cin bang tip mau phan
hoi va két hop tra ctru anh da khia canh (CIR) [CT4] thuc hién (a) bd
sung mot sé mau duong nham xdy dung tdp miu can bang (BSFG -
balanced sample feedback based on the graph); (b) tdn dung thong tin
hinh hoc trong viéc giam chiéu hiéu qua (SCDP) (di trinh bay trong
chuong 2); (¢) tan dung cac khia canh cua dbi tuong dé xay dung bo
phén 16p manh (CMAC).

3.2. K¥ thuit cin bing tip mau phan hdi sir dung hoc ban
giam sat do thi

Cho db thi 1an cén gan nhat G = (X,S) 1a mot do thi vo hudng véi
tap dinh X = {X;,X,, ...Xy} € R™ N dinh (anh) nay 1a két qua ctia viéc
thuc hién truy van trude ddy.

Gia su rﬁng dd thi G duge danh trong $6, tirc 14 mdi canh gitra hai
dinh x; va x; mang mot trong s6 khong am si;j = 0. Ma trén ké c6

trong s cua do thi 1a ma trén § = (s;5); j=1,..n-
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Goi kNN (x;) 1a k 1an can gan nhat cua diém x;. Néu x; € kNN (x;)
(hodc x; € kNN(x;)), s;j = 1. Ngugc lai, s;; = 0. Do G 1a v6 huéng
chung ta yéu cau Sij = Sji-

Gia sir c6 m diém da duoc nguoi dung gan nhin (bao gdm ca anh
truy van gbéc) LX = {X1,Xy, ... X} € R™ vd N —m diém chua duoc
nguoi ding gan nhin UX = {Xy_m+1 XN—ma2s - Xn—m} € R". Dé
phuc cho viéc xac dinh diém X;, noi ma 1&p duong c6 mat do cao xung
quanh diém do, xay dung db thi G'@Pet,

Do thi GlPel ¢6 cac dinh gidng nhu cac dinh cta do thi G va c6
ma trin trong s6 $'@P¢L. Cho label(x;) 12 nhin cua diém x; (nhin nay
hodc 14 lién quan hodc 1a khong lién quan). V&i mdi diém x;, tap
kNN'@bel(x.) bao gdm cac diém lan cén ciia x; ma c6 cing nhén véi
x; hodc chua c6 nhan. Ly do cua viée nay la chiing ta xem nhiing diém
du gan véi x; dudng nhu 13 ¢6 lién quan dén x;. Cu thé:

kNN'@bel(x.) = {x| label(x) == label(x;) hoic x € UX}(3.1)

Chung ta xac dinh §'@P¢! [a ma trén trong s6 cua G'*€! nhu sau:

(B ,néulabel(x;) == label(xj)
s519bel = 1,néux; vax; € UX nhungx; € kNN'#P?(x;) (32)
l hoacx; € kNN'abel(x.)
0, nguorc lai

Trong (3.2), gia tri § cao ham y hai anh c6 cung nhan va do do6 co
cung ngit nghia.

Trén db thi G'*?¢!, bac cta dinh x; € X dugc xéac dinh bang:

d;" "% = B 510! (3.3)

V6i mdi diém chua duge gan nhin x; € UX, tim diém c6 bac
d;"*°! cao nhét trong s6 cac diém thudc 1an can kNN'@bel(x,) va liy
nhan cta diém d6 1am nhan tam thoi cta x;. Cu thé: Nhan tam thoi cta

x; s€ dugc gan 1a nhan cua x* véi x* duoc xac dinh nhu sau:
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x* =  argmax (djlabel) (3.4)
XjEkNNlabez(Xi)

Thu tuc x&c dinh nhan tam thoi nay dugc minh hoa trén Hinh 3.5.

Hinh 3.5. Minh hoa xac dinh nhan tam thoi
Y tuong dé xac dinh nhan cubi ciing cia mot diém x; nhu sau.
Pau tién, phan hoach dd thi theo Ncut thanh hai 16p: 16p 4m va

16p duong. Sau d6, kiém tra xem diém x; thudc 16p nao

Hinh 3.6. D6 thi G'*P¢! qugc phan chia theo tiéu chi Neut.
Hiéu nang cia BSFG

SVM-BSFG

0-SVM

Do chinh xac
(o8]
[=]

10
SVM-MSMOTE

1 2 3 4 5

Sé lan lap
Hinh 3.7. B§ chinh xac ctia ba phuong phap O-SVM, SVM-
MSMOTE, va SVM-BSFG.
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3.3. K¥ thuit két hop cac bd phan 16p theo khia canh

Vién d& can bang miu di giai quyét duoc thong qua hoc ban giam
sat dya vao do thi. Tuy nhién, no chua kham pha duoc thudc tinh thong
ké cho phan 16p dit liéu. V6i nhan dinh rang, khong c6 mot bo phan
16p nao cod thé biéu dién duoc tat ca cac khia canh hitu ich cua dit liéu
dau vao. Vi cac khia canh khac nhau ciia mot mau dang xét, cac bo
phan 16p nay co thé duge huan luyén doc 1ap trén tip miu theo khia
canh da c6 nhan. Cac b¢ phan 16p con co thé duoc to hop thanh mot
bd phan 16p manh theo ky thuat bau ctr da sd. Trong ludn an, mot khia
canh duoc xac dinh la mét dac trung: mau, hinh dang hoac Kkét cAu.
Bai toan dugc phat biéu thanh thuat toan to hop cac bd phan 16p theo
khia canh (Combine Multiple Aspect Classiers - CMAC).

Thuit toan 3.2 Thuat toan két hop bo phan 16p theo khia canh (CMAC)
Input: reduced_Aspect;, i = 1,..., k : Cac tap mau theo khia canh da
giam chiéu:

Output: B: Bo phan 16p dugc két hop:
Buéec 1: Fori=1, ..., k
C! « Aspect Classifiers (reduced_Aspect;);

Buéc 2: f(x) = 3‘:‘;{%?31‘}2!7 6sgn(ci(x)).y

Precision
o o
[ -

=
¥}

=)

Hiéu nang cua CMAC

05
Method

o

B SYM-CMAC  B0-SVM

Hinh 3.8. Bg chinh x4c cia O-SVM va SVM-CMAC
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3.4. Phwong phap tra ciru anh két hop chiéu phan biét 16p ngir

nghia da khia canh.
Téap anh két
qua
Anh truy véin
— o Tra 5““ filnh Tap két qua
truyén thong tra ciru
1 1
. i . i
CSDL anh ' Tép phan hoi H
i :
1 1
1 1
] 1
1 n
1 . - n
i Cén béng tip mau phan E
i hai dira vao do thi '
i i
! e 1

Tao tap mau
theo khia canh k

Tao tip mau
theo khia canh 1

Chiéu phan biét l6p ngir
nghia theo khia canh 1

Chicu phén biét 16p ngtr
nghia theo khia canh k

Xy dung bo
phan theo
khia canh 1

Xy dung b
phén theo khia
canh k

Két hop b phén 16p da khia

canh

Hinh 3.9. So d6 tra phuong phap tra ciru anh két hgp chiéu phan biét
16p nglt nghia da khia canh
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3.5. Danh gia do chinh xac ciia phwong phap CIR

——0-SVM
—#—HMR
DMINTIR
0.1 ——DSSA
0 ——CIR
1 2 3 4 5
S6 1an 1ap

Hinh 3.10. B chinh x4c ctia ndm phuong phap

3.6. Két luan chwong 3

Trong luan an di dé xuat phuong phap CIR nang cao d6 chinh xac
ctia hé thong tra ctru sir dung RF c6 thé: (1) tan dung dugc thong tin
clia cac mau chua c6 nhin; (2) khai thac duoc ciu tric phi tuyén cua
dit liéu da tap va (3) tan dung dugc cac khia canh hiru ich khac nhau
ctia doi tuong. Cac két qua thuc nghiém trén tap dit li¢u anh anh Corel
da chi ra rang phuwong phap dé xuat da cai tién dang ké do chinh xac

tra ctru
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KET LUAN

b6 chinh xac cua mot hé théng tra ctru anh dua vao ngi dung
da va dang duoc cong dong nghién ciru quan tdm cai tién. Nhiéu
phuong phap di dugc dé xuét trong thoi gian qua. Tuy nhién, sy chénh
léch gitta didc trung muc thap cta anh va cam nhan truc quan tir nguoi
dung vé ndi dung anh 1am cho do chinh xac ctia hé théng tra ctru anh
van con khoang cach véi nhu cau cua ngudi dung. Cac dong gop chinh
trong luan an nay ciing theo dinh hudng sir dung co ché phan hoi lién
quan dé thu hep sy chénh 1éch khoang cach nay.

Luén an da c6 cac dong gop sau:

(1) Dé xuit phuong phap tim ma tran chiéu tdi wu theo tiép can
hoc da tap [CT5]. Phuong phap nay xem xét ciu triic cuc bd cua cac
mau duong va 4m thudc hai lan can khac nhau dé hoc mét phép chiéu
ma dit lidu c6 thé phan biét trén khong gian chiéu, dan dén cai tién do
chinh xac cho tra ctru anh.

(2) Dé xuat phuong phap tu dong b sung cac mau duong vao tap
huin luyén dé giai quyét vin dé mit cin bang tdp huan luyén [CT4].
Phuong phéap nay c6 thé: (a) bd sung mot sé mau dwong vao tap huén
luyén; (b) tan dung cac khia canh khéac nhau cua ddi tuong dé tao ra
mdt bd phan 16p manh

Mot s6 van dé can dugc nghién ctu tiép trong tuong lai:

- Nghién ciru mang no ron tich chap dé ning cao do chinh xac
tra cuu trén tap anh 16n hon.

- Nghién ctru 4p dung co ché bam siu dé ning cao toc do tra
clru.

- Tung budc tién dén viéc dwa hé thdng vao ap dung mot sb

linh vyc trong cudc song.
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NHUNG PONG GOP MOI CUA LUAN AN

Nham muc tiéu nang cao dd chinh xac cua tra ctru anh str dung hoc
may dé giam chiéu tir thong tin phan hoi cta ngudi dung, luan an c6
cac dong gop sau:

(1) Dé xuat phwong phap tim ma tran chiéu téi wu theo tiép can
hoc da tap [CT5]. Phuong phap nay xem xét ciu triic cuc bd cua cac
mau duong va 4m thudc hai 1an can khac nhau dé tim phép chiéu, dam
bao tinh phéan biét trén khong gian chiéu, dong thoi cai tién d6 chinh
xac tra ciu anh.

(2) Dé xuat phuong phap tu dong bd sung miu duong vao tap
huén luyén, giai quyét vin dé mit can bang cua tip huan luyén [CT4].
Phuong phap nay bd sung cic mau dwong vao tdp huin luyén dong
thoi tdn dung céc khia canh khac nhau cua ddi tuong dé tao ra mot bd

phan 16p manh.
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