Mot sb ki thuat tim kiém anh theo noi
dung trong co s¢ dir lieu da phuong
tien / Duong Hoang Huyén ; Nghd. :
PGS.TS. Bang Van Dtic

Ngay tir ban dau mdy tinh da duoc coi la cac thiét bi xur 1y cac
ki tu, ddu vao c6 dang alphabet va dau ra I1a cdc biéu tugng c6 cung
dang trén. Diéu nay da trd thanh mo hinh tinh todn chuan dua trén co
s6 may Turing.

Tuy nhién, trong nhiing naim gan day xuat hién nhu cau vo
cuing 16n vé kha nang khai thdc va xt 1y dit liéu v6i s6 lugng khéng 16
ma céc dir liéu nay thi khong dé dang dién ta bang céc ki hiéu, céc
loai dit liéu d6 1a hinh anh, video, audio, tai liéu va dit liéu viét tay.

Cic kiéu dit liéu liet ké trén day chi 1a mot phan trong rat nhiéu
hinh thitc biéu hién ctia dit liéu phét sinh tu nhién trong cdc tng dung
khéc nhau. Tir nhitng dit liéu méi phat sinh trén, ta thay ring cdc
CSDL truyén thong khong thé quan Iy cac kiéu dit lieu nay dugc. Do
d6 can phai ¢6 ¢6 mot hé thong quan 1y tit ca cac loai dit liéu nay va
CSDL da phuong tién dugc hinh thanh.

Luén van nay trinh bay mot s6 van dé co ban clia mot hé quan
tri CSDL da phuong tién chiang han cdc khdi niém, kién triic hé thong
va mo hinh dit liéu da phuong tién. Trong do, tap trung nghién ctu va
cai dat thir nghiém mot s6 phuong phap tim ki€m theo noi dung trén

dit liéu da phuong tién, cu thé la dit liéu anh.
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Cdu tric cua luan van bao gébm phan m& dau, 3 chuong noi
dung, két luan va danh muc 8 tai liéu tham khao.

Chuong 1 trinh bay cac khéi niém co béan vé dit liéu va mo hinh
dit lieu da phuong tién téng quat, nguyén Iy thiét k&, kién tric hé
thong clia mot hé quan tri co s& dit liéu da phuong tién. Gidi thiéu
khdi quat co s& dit liéu anh va mot hé thong tim ki€m anh theo noi
dung tiéu biéu.

Chuong 2 trinh bay cic dac trung truc quan cua ndi dung anh
bao gébm cdc dic trung co ban d6 1a mau (color), két cau (texture) va
dac trung hinh dang (shape). Trong chuong nay ciing trinh bay mot s6
ky thuat tim ki€m anh theo noi dung dua vao 3 dac truc quan da néu.

Chuong 3 cai dat mot s6 phuong phap da trinh bay trong
chuong 2 bao gébm cdc phuong phép tim ki€m dua vao dic trung mau
(dung biéu d6 mau va moment mau), dua vao dic trung két ciu (dung
ma tran déng hién) va dic trung hinh dang (diing cdc moment bat

bién).

CHUONG 1: TONG QUAN VE CO SO DU LIEU
PA PHUONG TIEN
1.1 Cac khai niém co ban

Dit liéu Media 1a cic kiéu thong tin hodc biéu dién cua cdc
kiéu thong tin nhu cdc ki tw, anh, audio va video. Multimedia 1a tap
hop céc kiéu media dugc st dung v6i nhau. Hé quan tri co s dit lieu
da phuong tién (Multimedia DataBase Management System -
MMDBMS) 1a mot hé thong gitip nguoi dung thao tdc trén cic dit liéu

media mot cach thich hop va hiéu qua. Cic thao tic co ban cua hé
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quan tri CSDL thuong 1a chén, cap nhat, x6a va tim ki€ém mot doi
tugng trong CSDL. Céc dit lieu media c6 nhing dac diém chinh nhu
sau:

- Dt liéu media, dac biét 1a dit liéu audio va video c6 dung
lugng rat 16n.

- Dit liéu audio va video c6 tham s6 thoi gian.

- Dit liéu media dugc biéu dién & dang dac thl, khong cé ciu

triic ngit nghia 16 rang dé may tinh c6 thé tu dong nhan biét noi dung.
- Y nghia dit liéu da phuong tién doi khi khong rd rang phu
thudc vao cach quan sat va y kién chu quan clia con nguoi.
- Dit liéu da phuong tién rat giau thong tin, dé biéu dién day du

noi dung cin phai c6 rat nhiéu tham sé.

1.2 nguyén ly thiét ké CSDL da phuong tién

Trong mot MMDBMS ta thudng st dung ba nguyén ly sau dé t6
chitc ndi dung:

1. Nguyén ly tu tri (principle of automony): ta phai lya chon dé
nhom chung media cung loai. Chi s6 h6a moi loai media nay theo
cach riéng va hiéu qua nhat dé thuan tién khi truy cap vao céc déi
tugng. Ta goi 1a tu tri vi méi loai media dugc t6 chic riéng va phit
hop véi tiing loai.

2. Nguyén ly dong nhat (Principle of unformity): ¢6 géng tim
ra mot ciu tric triru tugng hon dé chi s6 héa moi kiéu dit lieu, khi
truy cap vao cdc media khac nhau déu thong qua chi s6 nay. Né6i cdch

khac, ching ta biéu dién noi dung ctia céc doi tugng media khac nhau



4

(anh, tai lieu, audio, video...) trong cing mot cdu tric dit liéu, sau dé
phat trién thuat todn dé thao tdc céu tric dit liéu dé.

3. Nguyén 1y t6 chiic lai (Principle of hybird organization): 1a
su két hop hai nguyén 1y trén. Theo nguyén 1y nay, mot s6 dir liu
media st dung chi sO riéng va nhiing dit liéu con lai s&€ st dung cling

mot chi so.

1.3 Kién tric hé thong va mo hinh dir liéu CSDL da
phuong tién
1.3.1 Kién truc tong quat

Kién tric tdng quét bao gom céc khéi chitc niang chinh 1a giao
dién ngudi dung, khéi trich chon dic trung, bo phan truyén thong,
cong cu tim kiém va chi s6 héa, va cu6i cling 1a bd phan quan 1y luu
trit. Cac khoi chiic nang nay dugc mo ta thong qua cac hoat dong cua

z

no.
1.3.2 M6 hinh dit liéu

Mot mo hinh dit liéu bao gém céc tdng chinh sau. Tang doi
tuong chi rd cdc mdi quan hé vé khong gian, thoi gian va su tich hop
gita cic doi tugng. Tang céc kiéu media chita cac kiéu media chung
nhu text, image, audio va video. Tai mitc nay, cic dac trung va thuoc
tinh clia d6i twong duogc chi 18. Vi du, d6i véi anh c6 thé 6 céc tinh
chat nhu kich thudc &nh, biéu d6 mau, cic d6i tugng chinh chia trong
anh. Tang khuon dang media chi ré khuon dang Iuu trit dit lieu. Mot
kiéu media thong thuong c6 nhiéu khuon dang vi du nhu anh c6 thé
c6 dang tho hoac dang nén. Kién trdc vira néu chi 1a mot kién tric
téng quat, ty theo méi ting dung khdc nhau s& c6 mot mo hinh dir

liéu khdc nhau, khong c6 mot tiéu chudn chung cho céc tang.
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mau va fexture rat kha quan, tuy nhién két qua tim ki€ém dung dac
trung hinh dang con nhiéu han ché€ va kém chinh xdc boi vi van dé
tim ki€ém dua vao hinh dang cho dén nay van con 1a mot van dé kho.
Mot van d€ con ton tai trong luan van nay 1a chua danh gia dugc hiéu
suat tim kiém cuta cac phuong phap da giéi thiéu & trén.

Huéng nghién ctu ti€p theo s€ cai dat cic k¥ thuat con lai da
trinh bay trong luan van. Tich hgp cidc ddc trung truc quan nay véi
nhau dé cai thién hiéu qua tim ki€ém. T6 chic cdc dic trung clia anh

thanh mot CSDL dic trung dé giam thoi gian tim kiém.
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Output: Mpg 1a moment cép p, g ctia d6i tugng
Algorithm:

Begin
Mpg = 0;
For (x=0;x<I.width;x++)
For (y=0;y<I.height;y++)
{
Color = I.pixel(x,vy);
If(Color = black)
Mpg = Mpq + (x-xc)Px(y-yc)9;
}
Return Mpqg;
End.

KET LUAN

Luan van da gi6i thiéu mot s6 ky thuat co ban tim ki€ém anh
theo ndi dung st dung cdc dac trung truc quan. Cic dac trung truc
quan thudng dugc st dung trong cac hé thong CBIR 1a mau, két cau
va hinh dang. Piac trung mau dugc biéu dién boi biéu d6 mau va
moment mau trong mot khong gian mau nao d6, chang hang nhu
RGB, HSV, v.v..., dac trung texture dugc biéu dién boi céc dac trung
dugc trich chon tir ma tran dong hién hoic cdc dac trung ctia Tamura.
Hinh dang c6 thé dugc biéu dién dua vao cdc moment bt bién, hoic
cac ki hiéu mo ta Fourier.

Luan van di cai dat thanh cong mot s6 ky thuat tim ki€ém dya
vao ba dac trung truc quan di néu trén. Doi v6i dac trung mau, cai
dac ba phuong phdp co ban d6 1a GCH, LCH va moment. D6i vé6i dic
trung texture, cai dat ky thuat st dung ma tran déng hién dé trich
chon cdc dac trung. Dai véi dic trung hinh dang, chi cai dat phuong

phap dung cac moment bét bién. Két qua tim ki€m dung hai dac trung

1.3.3 Giao dién nguoi dung

Nguoi dung tuong tic véi MMDBMS thong qua mot giao dién.
Chiic nang chinh cta giao dién 1a cho phép ngudi ding chén, xda, cap
nhat céc doi tugng méi vao CSDL, nhap vao cac truy véan va biéu dién
céc két qua truy van. Mot giao dién nguoi ding t6t phai ho trg cdc
chic nang sau:

- Cung cdp cong cu cho nguoi dung chén, x6a, cap nhat cic doi
tugng méi vao CSDL mot cach dé dang.

- Cung célp cong cu cho nguoi ding nhap truy vdn mot cach
hiéu qua hoac cho hé thong biét cac thong tin can thiét cta truy van.

- Biéu dién két qua truy van mot cach hiéu qua.

- Giao dién than thién véi nguoi dung.

1.3.4 Trich chon dac trung, chi s6 hoa va dé do tuong tu

Thao téc trich chon dic trung phai giai quyét duoc cic van dé
sau:

- Pic trung va thuoc tinh da trich chon phai ddy da dé c6 thé
biéu dién noi dung ctia cdc muc thong tin.

- Pac trung va thuoc tinh da duoc trich chon phai c6 dong, stic
tich. Néu dac trung qué phiic tap va 16n s€ anh hudng dén hiéu qua
tim kiém.

- Tinh todn khoang céch cua dac trung phai hiéu qua.

Tong quat, c6 bon loai dic trung co ban sau: metadata, chd
thich van ban, dac trung ndi dung mic thap, va dic trung noi dung
miic cao. Metadata bao gébm cdc dang hoic cédc thudc tinh thuc cta

d6i tuong vi du nhu tén tdc gia, ngay tao va tiéu dé cta d6i tuong.
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Metadata khong mo ta hoac giai thich noi dung cta déi tugng.

Chu thich van ban 12 ding van ban dé mo ta noi dung doi
tuong.

bic trung mic thdp nam bét cdc thong so6 clia d6i tuong da
phuong tién va cdc mdi quan hé khong gian, thoi gian cua céc cap doi
tugng. Cac loai media khac nhau s€ c6 nhiing dac trung muc thap
khdc nhau. Trong audio, dac trung muc thap bao gém am sic, phan
phdi tang s0, séng siéu am. Céc dic trung muc thap cia dnh bao gém
phéan phéi mau, két cdu bé mit, hinh dang d6i tuong va cdc mdi quan
hé khong gian. Cédc dic trung muc thap cua video bao gébm tham s6
thoi gian va mot s6 dic trung giong nhu dnh. Piém thuan loi ctia cdc
dac trung muc thap 1a né c6 thé dugc trich chon mot cach tu dong.

Pic trung mifc cao nhan dang va hiéu céc déi tugng. Ngoai trir
nhan dang van ban va tiéng néi, rat khé dé c6 thé nhan dang dugc cdc
mau audio va cac d6i tugng truc quan khac.

Sau khi da trich chon dac trung, cdc k§ thuat chi s6 héa gitip t6
chitc cdc dac trung dé tim ki€ém hiéu qua. Mdi d6i tuong c6 thé c
nhiéu dac trung dé biéu dién v mbi dac trung lai c6 nhiéu tham so,
do d6 can phdi c6 co ché chi s6 héa t6t dé t6 chiic cdc dac trung nay.

Thao tac tim ki€m trong dit liéu da phuong tién thuong dua vao
tinh tuong tu thay vi tim ki€m chinh xdc gitta cdc muc trong CSDL.
Tinh tuong tu dugc tinh todn dua vao céc dac trung va thuodc tinh da

trich chon.
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For (y=0;y<I.Height-dy;y++)

{
i = I.Pixel(x,vVy);
J = I.Pixel (x+dx,y+tdy);
N[i,J] = N[i,3] + 1;

}

Return N;

End.

3.3 Tim kiém dua vao dac trung hinh dang sir dung cac
moment bat bién
DAu tién, tinh trong tam cua déi tugng, chi tiét nhu sau:

Input: anh nhi phan I ¢6 chita mot ddi tuong
Output: xc, yc 1a toa do trong tam cta do6i tugng
Algorithm:

Begin
xc = 0; yc = 0; N = 0;
For (x=0;x<I.width;x++)
For (y=0;y<I.height;y++)
{
Color = I.pixel(x,Vy);
if (Color = black)
{
XC = xXC + x;
yc = yc + y;
N =N+ 1;

}
xc = xc / N;
yc = yc / N;
return {xc,yc};
End.

Sau khi tinh trong tam, ta tinh moment cap p+¢q cua déi tugng,

chi tiét nhu sau:

Input: anh nhi phan / chita d6i tuong, cip p, g cua moment.
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Ez = Blue / N;
or = 0; o = 0; oz = 0;
Sg = 0; Sg = 0; Sz = 0;

For (x=0;x<I.Width; x++)
For (y=0;y<I.Height;y++)
{

color = I.pixel(x,V);

6z = O + (color.Red-Eg)?;
C; = Og + (color.Green—EG)2
6z = O + (color.Blue-Eg)?;
Sg = Sz + (color.Red-Eg)?;
Sg = Sg t (color.Green—EG)3
Sg = Sz + (color.Blue-E;)3;

N T oy |
N

3_ 3_ 3S_B,-

\ N V \ N

Return {Eg,Eg,Eg,Or,Oc,Os/s SrsSe,Sels

Sk

End.
3.2 Tim kiém dua vao dac trung texture st dung ma
tran dong hién

DAu tién tinh ma tran déng hién cta anh, sau dé tinh bay dic
trung dugc trich chon tir ma tran dong hién d6. Thuat todn tinh ma
tran dong hién dugc mo ta nhu sau:

Input: anh 7

Ouput: ma tran déng hién N

Algorithm:

Begin
For (i=1;i<=b;i++)
For (j=1; j<=b; j++)
N[i,j] = 0;
For (x=0;x<I.Width-dx;x++)

1.4 Co so dix liéu anh
1.4.1 Cac co s6 dit liéu truyén thong

binh nghia khong hinh thitc CSDL quan hé 1a mot bang gém
céc cot va cdc dong, méi dong dugc goi 1a mot bo, moi cot goi 1a mot
thuoc tinh, mdi thuoc tinh phai c6 mot kiéu dit liéu duy nhat. Mot co
s dit liéu khdc, d6 1a co s6 dit liéu hudng d6i tugng, trong CSDL nay,
céc thudc tinh s& 1a mot déi tuong cu thé nao d6. Mot két hop clia hai
co s& dit liéu trén d6 1a CSDL quan hé-doi tuong, c6 dang tong quat
nhu sau: (A,.T,, A,.T,,..., Ay:Ty) trong d6 A; 1a mot thudc tinh ctia
quan hé va T, 1a mot doi tugng nao dé véi cac thudc tinh va phuong
thitc riéng.
1.4.2 Co s6 dix liéu anh

Co s6 dit liéu anh 1a mot bo ba (GI, Prop, Rec) trong d6 GI 1a
tap cdc ludi anh moi t€ bao ¢ dang (Image, m, n), Prop 1a tap cc dac
tinh t€ bao, Rec 1a tap cdc s6 nguyén mo ta hinh dang ctia doi tuong
trong mdi anh. Thong thudng ta diing co so dit liéu quan hé-doi tuong
dé biéu dién CSDL énh.
1.4.3 Tim kiém anh theo noi dung

Tim ki€m anh theo noi dung (Content-Based Image Retrieval-
CBIR) 1a k¥ thuat st dung céc noi dung truc quan (ndi dung mdc
thap) dé tim kiém &nh tr CSDL anh rong 16n. Hinh sau day minh hoa

mot hé thong tim kiém anh theo noi dung tiéu biéu.
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CHUONG 2: MOT SO KY THUAT TIM KIEM
THEO NOI DUNG TRONG CO SG DU LIEU
ANH
2.1 Ki hiéu mo ta ndi dung anh

Ki hiéu mo td noi dung anh dung dé biéu dién noi dung ctia
mot anh. Cac loai dac trung mo ta noi dung anh dé l1a mau, két céu,
hinh dang va mdi quan hé khong gian. Mot ki hiéu mo ta ndi dung
anh tot phai bat bién vé6i cac phép déi nhu xoay, co gidn va tinh tién.

Ki hiéu mo t4 noi dung anh c6 thé 1a toan bo anh hay mot viing anh.

2.2 Tim kiém anh dua vao dac trung mau
2.2.1 Khong gian mau

Khong gian mau duge dinh nghia trong khong gian ba chiéu,
céc loai anh hién nay déu sir dung khong gian mau RGB dé biéu dién
anh trong mdy tinh. Tuy nhién trong cic hé thong tim ki€m anh theo
ndi dung, thuong st dung hai khong gian mau RGB va HSV.
2.2.2 Luong tir héa mau

Luong tir héa 1a qud trinh giam s6 mau biéu dién anh. Trong
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h =dy x (r-1);
For (x=w;x<w+dx;x++)
For (y=h; y<h+dy;y++)
{
i = 1I.Pixel(x,V);
CH[i] = CH[1i] + 1;
}

return CH;
End.

3.1.2 Phuong phap dung biéu dé mau toan cuc

Phuong phép tim ki€ém anh dua trén biéu d6 mau toan cuc la
mot trudng hop dic biét ctia phuong phap biéu d6 mau cuc bo (khi
lu6i chia ctia anh trong phuong phdp biéu dé6 mau cuc bo 1a 1x1).
3.1.3 Phuong phap dung moment mau

Dé cai dat thuat todn nay trudc hét phai tinh trung binh timg
kénh mau cla anh, sau dé tinh do léch chudn va cian bac ba cla
phuong sai. Chi tiét clia thuat toan nhu sau:

Input : anh 7

Output: 9 gia tri moment mau clia anh

Algorithm:

Begin
N =
Red
For (

(I.Wwidth x I.Height);
= 0; Green = 0; Blue = 0;
x=0;x<I.Width; x++)
For (y=0;y<I.Height;y++)
{
color = I.pixel(x,Vy);
Red = Red + color.Red;
Green = Green + color.Green;
Blue = Blue + color.Blue;
}
Ex = Red / N;
E; = Green / N;
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3.1.1 Phuong phap dung biéu d6 mau cuc bo

Budc ddu tién trong phuong phép nay la lugng tir héa anh.
Thuat toan nhu sau:

Input: anh /

Output: anh H 1a anh I sau khi dugc lugng tr hda

Algorithm:
Begin

For (x=0;x<I.width;x++)

For (y=0;y<I.height;y++)
{

color = I.pixel(x,Vy);
Red = (color.Red div 51)x51 + 25;
Green = (color.Green div 51)x51 + 25;
Blue = (color.Blue div 51)x51 + 25;
color = (Red,Green,Blue);
H.pixel (x,y) = color;

}

Return H;

End.

Budc tiép theo chia anh thanh cdc vang va tinh biéu dé6 mau
cho ting viing. Thuat to4n tinh biéu dé mau ting viing nhu sau:

Input: anh 7 da lugng tir héa thanh 125 mau; m, n s6 cot, hang

cta ludi, ¢, r cho biét viing (¢,r) cua anh.
Output: biéu d6 mau ctia viing anh CH[i], i=1..125.
Algorithm:

Begin
For (1i=1;1<125;1i++)
CH[i] = 0;
dx = I.width div m;
dy I.height div n;
w = dx x (c-1);
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luan van nay str dung cong thiic sau dé lugng tir hda mau:
rel L xs1425, o=l £ |x51425, b =| 2 [x51425,
51 51 51

trong do6 r, g, b 1a gia tri ba thanh phan ctia mau trudc khi lugng tir
héa, r’, g’, b’ 1a gia tri ba thanh phan clia mau sau khi da luong tu
hoa.
2.2.3 Biéu d6 mau

Gia st anh I ¢6 kich thudc 1a WxH va I(i,j) 1a gié tri mau (sau
khi 4nh da dugc lugng tir héa) ctia diém anh tai vi trf (i,j), C = (y,, y»
..., Yu) 12 tap hop cdc mau biéu dién anh sau khi luong ti héa, y,, 1a
mau thtt m clia tap cdc mau lugng tir héa. Khi d6 biéu d6 mau ctia énh
I ki hiéu la H={H[1], H[2], ..., H{]M]} dinh nghia nhu sau:

W-1H-1

Hi[m] = a(li,j),y,),m=1,.., M.

i=l j=1
Trong d6 o(1(i,j),y,,) = I néu I(i,j)=y,, va = 0 trong trudng hop
con lai.

2.2.4 Do do khoang cach cua biéu do mau
C6 nhiéu ham do khoang cdch ctia hai biéu d6 mau, trong dé
hai dang dang ham co ban nhat d6 1a dang Minkowski va dang toan

phuong. Cong thic cu thé sau day véi H 1a biéu d6 mau:
N N . A"
Dang toan phuong: d(Q,1) = Zi=l ‘HQ[Z] -H,[i] .

Dang Minkowski: d(Q,I)=(HQ-H,)TA(HQ-H,).
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2.2.5 Ky thuat tim kiém anh dung biéu dé mau
2.2.5.1 Ky thuat ding biéu dé mau toan cuc

Theo k¥ thuat nay, ta s& tinh biéu d6 mau cho toan bo anh, sau
d6 tinh khoang céch clia hai 4nh thong qua biéu do nay.
2.2.5.2 Ky thuat dung biéu dé6 mau cuc bo

Theo k§ thuat nay, ta chia anh thanh céc viing, sau d6 tinh biéu
d6 mau cho céc ving c6 cung vi tri. Khoang cach gitta hai viing chinh
la khoang céch giita hai biéu d6 mau. Khoang cdch ctia hai 4nh la
tong khoang cach gifta céc ving.
2.2.5.3 Phuong phap Harbin

Phuong phdp nay dugc phép trién dua vao k§ thuat biéu dé cuc
bo. Viéc so sanh khong phai thuc hién tai cidc viing ¢6 ciing vi tri, ma
so sanh viing ctia anh nay dén tat ca cic vung con lai cua anh khac,
sau d6 chon ra mot khoang cach gin nhat giita hai viing.
2.2.6 Ky thuat tim kiém anh ding moment mau

Trong k§ thuat nay, dic trung phan b6 mau dugc thé hién qua 3
tham s6. D6 1a: gid tri trung binh (average), do bién déi (variance),
do léch (knewness) cia cac kénh mau. Puoc dinh nghia tuong tng

nhu sau:

J=1

1 & 1& ’ P
E; = FZ P ’U,:[Z(R/_E:)J ’ Stz[

F5

trong d6 P 1a gia tri kénh mau thi i tai diém 4nh j; E;, o, s,
tuong ting 12 gid tri trung binh, do léch chuén, can bac ba cta kénh
mau thit i, F 12 téng s6 diém anh. Trong khong gian RGB c6 ba kénh

mau tuong tng 1a Red, Blue, Green.
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_ |FD,| |FD,| |FD,_|
\FD\|’|FD,|”" |FD)| |

Vector dic trung biéu dién ki hiéu khodng cdch trong tam va
do cong:

_ |FD,| |FD,|  |FD,,,|
\FD,|"|FD,| " |FD,| )

Bay gi0, gia slr ¢6 hai hinh dang A va B duoc chi s6 héa thanh

céc vector dac trung f, = (f/;,fj,...,fAN) VA fp = (f;,f;,...,fBN).
Ta c6 thé st dung khoang cich Euclidean dé tinh khoang céch hai

vector nay.

2.5 Két luan

Dt liéu anh dugc st dung rong rai trong céc linh vuc tng dung,
cu thé trong cdc linh vuc nhu gidi tri, thuong mai, y t€, vién tham,
quan Iy..., do d6 dit liéu anh thudc ting dung nao s& c6 cic dac diém
riéng clia né, va tlly theo dac diém riéng do ta s& cé mot phuong phap

tim ki€m thich hop.
CHUONG 3: CAI PAT VA THU NGHIEM

3.1 Tim kiém anh dua vao dac trung mau

Trong phan nay s& cai dat ba phuong phap tim ki€m dua mau,
dé 12 phuong phap diing biéu dé mau cuc bo, biéu dé mau toan cuc va
moment. CSDL khoang 180 anh mau JPEG céc loai khic nhau c6
kich thudc khoang 400x400 pixel va 24-bit mau. Anh truy vén 12 mot

anh mau bat ki.
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2.4.3 Ki hiéu mo ta Fourier
1. Toa do phic (Complex coordinate): 1a mot ham dugce sinh ra

tlr cdc diém bién cha hinh dang duoc xdc dinh nhu sau: z(z)=[x(t)-

xJ+i[y(t)-y.], v6i (x,,y.) 1a toa do trong tam cua doi tuong va dugc xac

dinh nhu sau: x, = —Zx(t) Y = —Z (). Céc biéu dién nay 12
=0

bat bién doi v6i phép tinh tién.

2. Khoang céch trong tam (Centroid distance): ham khoang
céach trong tam dugc mo ta boi khoang cédch clia cic diém trén bién
dén tam (x,,y.) cua hinh dang. Him duoc dinh nghia nhu sau:

r(t) = (XO)-x+y®)-y) .

3. Do cong (curvature): biéu dién dao ham c4p hai va dao ham
cdp mot clia bién. Ham do cong (curvative function) dugc dinh nghia
nhu 12 hiéu clia cdc géc & bién véi truc x va duoc tinh trong cira s6 w.
Dinh nghia hinh thdc ciia ham d6 cong nhu sau:

y(O) =yt —=w)

KO=R0-At-1),v6 Qo= arctan " =7 — 0

Khi d6 bién déi Fourier toi rac cia s(t) (mot trong 3 ki hiéu

trén) dugc dinh nghia nhu sau:

= —ZS(Z)e p( ) v6in=0,1, ..., N-1. Cic hé s6

u, dugc goi 1a cac ki hiéu mo ta Fourier (Fourier Descriptor) cla
hinh dang viét tit 1a FD,, n = 0, 1, ..., N-1. Khi d6, vector dic trung

dé biéu dién ki hiéu toa do phiic nhu sau:
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Khoang cach cua hai anh dugc tinh nhu sau:

+|o? —!|+]s2 —s|).
2.3 Tim kiém anh dua vao dac trung texture
2.3.1 Mot s6 khai niém vé texture

Texture 12 tap nhing rexel (texture element), dugc sap x&p theo

d.n=Y (2~

mot quy luat nao d6, hay cé céu tric lap di lap lai. Vi du, mot vién
vién gach trong bic tudng gach. Trong vi du nay, ta c¢6 thé coi vién
gach 12 rexel va su sip x€p clia cdc vién gach trong bic tudng sé tao
nén két cdu bé mit cla biic tudng.
2.3.1 Ma tran dong hién

Cho ma tran P,c6 cdp GxG va mot vector d(dx,dy). Khi d6, ma
tran doéng hién duoc dinh nghia nhu sau: mdi phan tr (7, j) cia ma
tran P, 1a s6 14n xuat hién cta hai mic xdm i, j v6i khoang cédch
khong gian la d(dx,dy). Pinh nghia hinh thic nhu sau:

Pyi,j) =| {(c, r): I(c, r)=1ival(c+dx, r+dy) =j} | trong dé (c,
r), (¢ +dx, r+dy) € MxN v6i M, N la kich thuGc cta anh 5 i, j = 1..G
1a céc gia tri mic xdm c6 thé xudt hién trong anh /. Luu ¥, G 1a s6
lugng mitc xam trong anh 7 sau khi d lugng tir héa.

Ma tran dong hién chuin héa:

F,G,))

T

Mot s6 dac trung dugc trich chon tit ma tran déng hién chuin

Nd(i’j)_

hda sau day:
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1. Energy = iiNj(i,j)

i=1 j=1

G G

2. Entropy=-3 > N, (i, /)logN, (i. /)

i=1 j=1

G G
3. Homogeneity = ZZ =N, ))
g 1+(l

G G
4. Contrast = ZZ(i—j)sz(i,j)

i=1 j=1

5. Cluster Shade = (G- )+ G=u)P N, G )

™M
Mm

Il
—_
Il

=l j

G
6. Cluster Prominence = ZZ((i—yi)+(j—,uj))4Nd @, J)

i=1 j=1

G G (j—u)i—u)N i
7. Correlation = ZZ( HIG = 1IN, G )
0,0;

i=l j=1

Trong d6 4, 4, o;, o; dugc dinh nghia nhu sau:

ZZN ). 1y = Z/ZN (W)

=l j=1 i=
G 5 G G 5 G

0, =2 (=) Y NG ). o, =2 = 1) Y Ny, )
i=1 Jj=1 j=1 i=1

Céc phan tir clia ma tran dong hién phu thuoc vao vector d, vin
dé dat ra la 1am sao chon d dé c6 ma tran dong hién thé hién duoc

tinh cau trdc fexture nhét. Zuker va Tezopoloulos dé xuat mot phuong

17
ciing bat bién doi vé6i phép bién ddi, xoay va co gian:
= bt
b= (tog-Hoo) +4 147,

b= (1,342 + (o33 18,1

by = (s, 0+10,2)* + (o 7+ 18,1

s = (15,073 01 2) s o7+, D[ty o+ 111 203ty 5+ 10,1 ) 1+ (o -
3t (o 5+ 10, D[ty 3+ 1.1)>-3(tts o+ 141 5)°]

o= (o0~ tho D (pts i+ 111 20>t s+ 10, 1A 0 (s 0 41 2) (o 37+ 142,1)

b = Bo, 1o ) (s o+ ) [ (1t 0+ 141 2)>- 3ty s+ 1,1)°]
2.4.2 Biéu dién hinh dang dua vao viing

Y tuéng ctia phuong phap nhu sau: cho mot viing c6 chita hinh
dang can quan tam, chia ving thanh lugi cdc 6 vuong cé kich thudc
¢6 dinh. Xay dung chubi nhi phan nhu sau: ta dit 1 néu 6 vuong dé c6
it nhat 1a 25% s6 diém nim trong hinh dang, va dat O trong trudng
hop con lai. Khi d6 ta nhan dugc mot chudi nhi phan thi tu tir trai
sang phai biéu dién dic trung clia hinh dang.

Gia st R, R’ 1a biéu dién vector dong ctia hai ving hinh dang.
C, C’ lavector cot biéu dién hai ving hinh dang tuong ting. Tinh R, =

Y[R -R|. c.= Y |c.-C]. voi R, R 1a dong thit i cita hai

vector chi s6 héa cua hai ving anh, tuong tu C;, Cl.' la cot thit i cla
hai ving anh. Néu R,+C <t (ngudng) thi hai hinh dang d6 tuong tu

nhau.
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va texture, dac trung hinh dang mo ta anh sau khi dugc phan doan
thanh cdc viing hodc cdc d6i tuong cu thé. Viéc phan doan dnh mot
cach chinh x4c va r6 rang 1a rat kho, do d6 khi str dung dac trung hinh
dang dé tim ki€ém anh thudng bi gidi han trong cdc ting dung dic biét,
noi ma cdc doi tugng va viing chita cic d6i tuong da cé san. Cic
phuong phép biéu dién hinh dang thudng dugc chia thanh hai loai:
biéu dién dua vao bién va biéu dién dua vao viing. Mot phuong phap
biéu dién hinh dang t6t phai bt bién doi vé6i phép xoay, co gidn, tinh
tién. Trong phan nay chi mo ta khai quat mot s6 phuong phép biéu
dién hinh dang thudng ding.
2.4.1 Moment bat bién

Mot phuong phdp biéu dién hinh dang c6 dién 1a st dung tap
cdc moment bét bién. Néu doi tuong R dugc biéu dién nhu 1a anh nhi
phan, tdc la: I(x,y) = 1 néu (x,y) € R va I(x,y) = 0 néu (x,y)¢ R.
Moment trong tam c4p p+¢ biéu dién hinh dang duoc dinh nghia nhu

sau:
W, = Z(x—xc)”(y—yc)" , trong d6 x,, y. 1a thm cua doi

(x,y)eR
DX h

(x.y)eR _ (xy)eR

R T |R

tuong dugc xac dinh theo cong thuc: x. =

Moment trong tam c6 thé chuan héa dé bat bien doi véi phép co gian:

H, . +qg+2
Moy = ’Z",vmy:—p g7z
Hoo 2

Dua vao moment dugc dinh nghia trén, ta c6 cic moment sau
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phdp dé tim d nhu sau: tim d dé biéu thifc sau dat gia tri cuc dai

NiGj)
}[( )= Zz 1Z/1N(Z)N ()

2.3.3 Phuong phap chudi texture
Ojala va cdc dong nghiép da dé xuat phuong phdp nhu sau: mot

don vi texture dugc biéu dién béi tdm phén ti, mdi phan tir ¢6 nhan
mot trong hai gid tri {0,1} va nhan dugc tir “tdm ldng giéng” cha
diém dang xét. Cdc don vi texture nay dugc goi la miu nhi phan cuc
bo (Local Binary Pattern- LBP) va su xudt hién phan phdi trén viing
tao ra chudi fexture. LBP duoc tinh bang viéc tinh ngudng clia moi
diém &nh lang giéng so vdi gid tri clia diém 4nh trung tam cho két qua
256 mau nhi phan khdc nhau. Phuong phap LBP c6 thé két hogp véi do
do tuong phan don gian. Chi tiét cua thuat toan tinh mau nhi phan va
do do twong phan dugc mo ta nhu sau: cho truéc mot diém trung tam
c6 gi4 tri 1a P, va “tdm ldng giéng” cé gid trila P,, P,, ..., Py .

1. Tinh ngudng ctha diém P, so v6i gia tri trung tam:

0néu P, <P,
- {1 néuP > P,

2.bémsén: n= Z

i=1" 1
3. Tinh mau nhi phan cuc bo : LBP = ZLPI 2

4. Tinh d6 tuong phan cuc bo
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0 néun=0 hodcn=_38
Contrast=1 1 , 1 , .
YRR Y (=ROE conlai

2.3.4 Pac trung tuong quan tu dong
Dinh nghia hinh thitc ham tuong quan ty dong p cua anh I nhu

sau:

ZN:il(u,v)I(u+x,v+y)

u=0 v=0

plx.y)=

N N
D> 1w
u=0 v=0

Ham tuong quan tu dong clia cic texture khong chu ki dugc thé
hién bdi céc diém troi. Bé ngang va bé dai clia diém nay s& x4c dinh
do tho va huéng cua rexture.
2.3.5 Cac dac trung cuia Tamura

Coarseness

Coarseness 12 mot do do tinh chat hot (granularity) cla
texture. PAu tién tinh trung binh dong A,(x,y) bing cdch str dung clra

s6 ¢6 kich thu6c 2°x2* (k=0, 1, ..., 5) tai mdi diém, tic la:

x2f T 2kt g(l ])
Alxy)= D > 27 v6i g(ij) 1a cudng do diém anh
i=x—2k1 j:y—2/‘_1

tai (i)
Sau d6 tinh su khac nhau gifta cic cap trung binh dong khong

trung lap theo chiéu ngang va chiéu doc clia méi diém anh, tic 1a:

Ea(oy)= | Adx+2 y)-A (x-2y) |
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E ()= Ay +2)-Ayxy-2) |

Ti€p tuc tinh gi4 tri clia k dé gia tri E dat cuc dai theo huéng
ngang hoic doc, dat gi4 tri k 1a kich thudc t6t nhat cho méi diém anh,
tic la:

Soea(X,y)=2"

Do tho cia mot texture s€ duge tinh 1a trung binh cua S,,,, trén
toan bo anh, tic la:

1 m n
F(.m: zzsbmt (l’ J)

MXA iy =)

Contrast

Cong thic ctia Contrast nhu sau:

o
Fop=—7, V01l o = % , 1y 12 moment cap 4, & 1a phuong sai.
4
Cong thic nay dugc tinh cho toan bo anh hoac cho tiing viing anh.
2.3.6 Do do tuong tu cha texture

A, D= |f, = fi|= G- - .
DU D=1 -f,|=§|fk,, £l
D(1,) = max{f,., - /.|
2.4 Tim kiém anh dua vao dac trung hinh dang

Dic trung hinh dang cia mot d6i tuong da duogc st dung nhiéu

trong cac hé thong tim ki€ém anh theo ndi dung. So véi dac trung mau



