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Tén dé tai:

Tim hiéu mét s6 phuong phap trich chon dic trung va Gmg dung cho tra ctru anh theo

ndi dung.



NHIEM VU CUA PE TAI
1. Noi dung va cac yéu cdu can giai quyét trong nhiém vu ctia dé tai tot nghiép
a. Noi dung
- Nghién ctru va danh gia cac k¥ thuat tra ctru anh theo ndi dung.
-Dbé xuét sir dung mot ) k¥ thuat khac va dua ra sy so sanh vdi cac hé théng anh
trude do.
- Tir d6 dua ra cac phuong phép cai tién va khic phuc nhitng han ché hién tai.
- Thir nghi€ém chuong trinh tra ctru anh theo ndi dung.
b. Céc yéu cau can giai quyét
- Tim hiéu kién thirc vé xir 1y anh.
- Tham khdo cac ma ngudn mé vé xir 1y anh.
- Nghién ciru vé tra ctru anh theo ndi dung va cac phuong phap trich chon dic trung
dua trén cac tai liéu nghién ctru trude do. Tu do trién khai cai dat thuat toan tra ctru
trén ngon ngir 1ap trinh C#.
- Thue nghiém dya trén x4y dung va danh gia cac két qua nghién ciru.
2. Céc s6 liéu can dé thiét ké, tinh toan
Céc phuong phép trich chon déc trung sau do &p dung vao bai toan tra ctru anh theo
ndi dung.

3. bia diém thuc tap
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LOI NOI PAU

Cung v6i sy mo rong cua multimedia, voi khdi lugng hinh anh va phim luu tri
ngay cang 16n, ciing vai su phat trién cta cac thiét bi Pién tir, Tin hoc va Vién thong
da thu hit ngdy cang nhiéu chuyén gia di siu vao nghién ctru nhitng cong cu cung cap
cho viéc 13y thong tin dir liéu anh tir ndi dung cta ching. Trong thyuc té, bai toan tra
clru anh c6 rat nhiéu tmg dung quan trong. Céac tmg dung trong phirc tap hon nhu so
sanh mAu van tay, tim kiém anh toi pham... dugc ap dung trong nganh khoa hoc hinh
su, co s dit liéu anh vé dia 1y, y hoc.... 1am cho linh vuc nghién ctru nay phat trién
nhanh trong cong ngh¢ thong tin.

Tuy nhién khi sé luong anh duoc luu trit tré nén rat 16n thi van dé 1a phai co
nhitng phuong phap to chiic co so dit lidu anh t6t ciing v6i nhitng k¥ thuat tim kiém,
tra ctru anh hiéu qua, c6 do chinh xac cao va c6 hi€u nang tot. Viéc tim kiém duoc mot
btrc anh mong mudn trong hang triéu birc anh thudc du loai chii dé khac nhau 1a rat kho
khan.

Khi sb luong anh trong mot bd suu tap con it, viéc nhan di€n mot birc anh hay
viéc so sanh sy gidong va khac nhau giita nhiéu btrc anh c6 thé thyc hién dugc bang mat
thuong, tuy nhién khi c6 sb luong rat 16n anh thi viéc so sanh bang mit thuong 1a rat
kho khan, doi hoi phai c6 nhitng phuong phép hi¢u qua va chinh xac hon.

Tim kiém theo cach thong thudng dya trén vin ban gid day dugc bo sung boi truy
van dua theo noi dung, tim vao khia canh nhan thirc thong tin anh. Thyc hién truy van
& murc nhan thirc doi hoi nhitng phuong thirc méi, cho phép chi dinh dén nhing thudc
tinh lién quan dén thi giac can tim. Giao dién do hoa phai hé tro dic ta nhirng vi du dé
nhu 13 nhitng mau c6 san. Khi d6 ngudi ding trong mot vong lip, md hinh giao dién
sao cho nguoi dimg c6 thé truy cap vao sy gidng nhau giita nhitng dbi twong.

Trude nam 1990, nguoi ta thuong st dung phuong phéap tra ctru anh theo van ban
(Text Based Image Retrieval). Theo cach ndy ngudi ta s& gan cho mdi birc anh mot 16
cht thich phu hop véi ndi dung hodc mét dic diém nao d6 cua anh, sau d6 viéc tra ctru
anh dugc thuc hién dua trén nhiing 161 cha thich nay. Phuong phap nay kha don gian,
tuy nhién lai khong thé ap dung dé tra ctru cac co s dit liéu anh co sd luong anh 16n va
két qua tra ctru thi mang tinh cht quan va cam ngir canh [8].

Mot trong nhimg phuong phap duoc nhiéu ngudi quan tim nghién ctru hién nay
1a phwong phap “Tra ctru anh dua theo noi dung” (Content-Based Image Retrieval). Y
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tuéng phuong phap nay 1a trich chon cac dic diém dya vao ndi dung truc quan cta anh
nhur mau séic, két ciu, hinh dang va bd cuc khéng gian cta anh dé lam co s& cho viée
tra ctru, sap xép, td chirc co s& dit liéu anh [8].

Noi dung cia dé tai ndy gidi thiéu co s Iy thuyét va cac tmg dung chinh ctia mot
s6 phuong phép tra ciru anh, trong d6 di sdu vao giéi thiéu phwong phap “tra ctru anh
theo n6i dung”. Trén nhing co s& d6 tién hanh thir nghiém mot phuong phap cu thé dé
xdy duyng mot chuong trinh phan mém tra cru anh cho phép doc vao mot anh mau va
tim kiém nhirng anh twong ty véi anh miu trong mét tip hop cac anh cho trudce theo
dic trung mau sic.

Noi dung cua dé tai gdm céc phan chinh sau:

Chuong 1: Tong quan vé tra ciru anh theo ndi dung.

Chuong 2: Cac khai niém co ban.

Chuong 3: K¥ thuat tra cttu anh theo ndi dung.

Chuong 4: Trién khai va thuc nghi¢m.
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Chuong 1: TONG QUAN

1.1. Téng quan vé tra ciru anh theo ndi dung

Tra ctru anh dya theo ndi dung (CBIR) c6 ngudn goc tir nim 1992. Tra ciru anh
theo ndi dung la tra ctru thong tin tryc quan (VIR - Visual Information Retrieval). Tra
ctru thong tin tryc quan 1a chi dé nghién ciru méi trong linh vuc cong nghé thong tin.
Tuong tac v6i ndi dung truc quan 1a cach thiét yéu nhét dé tra ctru thong tin truc quan.
Céc yéu td truc quan nhu mau sac, két cau, hinh dang va bd cuc khong gian truc tiép
lién quan dén khia canh cta cam nhan ndi dung anh, cung véi cac khai niém & muc cao
nhu ¥ nghia ddi twong, khung canh trong anh, dugc dung nhu 13 manh mdi cho tim
kiém hinh anh vé6i noi dung tuong tu tir co so dit liéu.

Tra ctru thong tin, mo hinh hoa va thé hién dit liéu truc quan, phan tich va xu Iy
phim anh, nhan dang va thi gidc may tinh (computer vision), to chiic co so dit liéu da
phuong tién (multimedia), 1ap chi muc da chiéu, mé hinh hoéa tdm 1i hanh vi ngudi
dung, hé thdng twong tic nguoi - may va truc quan hoa dir liéu, 1a cac linh vuc nghién
clru quan trong nhat dong gop cho tra ctru thong tin triue quan.

Céc yéu té mo ta ndi dung co lién quan dén cac dic trung cam nhan nhu mau
sic, két cau, hinh dang, mdi lién hé vé khong gian chuyén dong. Cac yéu to co so
ngudn gdc clia mau sic nhu d6i tuong, vai tro, su kién, hay cac thong tin c6 lién hé véi
mau sic nhu cam giac, cam tuéng hay y nghia cta hinh anh. Do vay, phan tich anh,
nhan dang va thi gidc mdy tinh dong vai trd co ban trong cac hé thong tra ciru thong tin
tryc quan. N6 cho phép tu dong trich chon hau hét cac thong tin truc quan, thong qua
viéc phan tich phan bd diém anh va rat ra cac d6 do noi dung truc quan.

Trong d6 4n nay, em chi tap trung vao dic trung mau cho Gmg dung tra ctru anh

dua theo noi dung.
1.2. Cac chirc niing ciia mot hé thong tra ctru anh dua vao ndi dung tiéu biéu

Mot hé théng tra ciru anh dwa theo ndi dung (Content-Based Image Retrieval)
tiéu biéu khong chi xir Iy cac ngudn thong tin khac nhau ma & cac khudn dang khac
nhau (nhu vin ban, hinh anh va video) ma con giai quyét duoc cic nhu ciu cia ngudi
sir dung. V& co ban hé théng phén tich ca cac ndi dung ctia ngudn thong tin ciing nhu
cac truy van st dung, va dem so sanh cac nodi dung nay dé tra ctru cac muc tin lién

quan. Céc chirc nang chinh cua mét h¢ thong tra clru anh bao gom céc ndi dung sau:
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Phén tich cac ndi dung cua cac ngudn thong tin, va biéu dién cac ndi dung cua
cac ngudn duogc phan tich theo cach thich hop cho so sanh céc truy van sir dung.
Budc nay théng thuong can rat nhiéu thoi gian do né phai xtr 1y 1an lugt cac
thong tin ngudn (cac anh) trong co s¢ dit liéu. Tuy nhién, budc ndy duge thuc
hién chi mot lan.

Phén tich cic truy van ngudi st dung va biéu dién chung & dang thich hop cho
so sanh véi co sé dit liéu ngudn. Budc nay 1a tuong tw bude trude, nhung chi
dugc ap dung voi anh truy vén.

Dinh nghia mot chién lugc dé so sanh cac truy van tim kiém vé6i thong tin trong
co sO dit liéu dugc luu trit. Tra ctru thong tin lién quan theo mdt cach hi¢u qua.
Budc nay dugce thyc hién tryuc tuyén va dugc yéu cau rat nhanh. Cac k¥ thuat
danh chi sb hién dai c6 thé duoc st dung dé to chire lai khong gian déc trung dé
tang téc qua trinh ddi sanh.

Thuc hién cac diéu chinh cin thiét trong hé thong dya trén phan hoi tir ngudi sir

Trich chon dic trung | Co so
l 1 dir li¢u

Véc to dac Co so dur licu
trung dac trung

v v

[ banhchiss |

dung hoac cac anh dugc tra ctlru.

~

Phan hdi
lién quan

J

\ 4 h 4
[ So sanh d6 tuong tu ]

4 4
{ Cac két qua tra clru ]

Anh

Hinh 1.7: M6 hinh hé théng tra ciru anh dwa theo noi dung
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1.2.1. Truy van nguoi sir dung

C6 nhiéu cach glri mét truy van truc quan. Mot phuong phap truy véan tot 1a mot
phuong phép tu nhién dbi véi nguoi sir dung ciing nhu thu duoc du théng tin tir nguoi
stt dung dé trich rat cac két qua co ¥ nghia. Cac phuong phép truy van dudi day sir

dung phd bién trong nghién ctru tra ciru anh dira theo ndi dung:
1.2.1.1. Truy vén béi anh miu (QBE — Query By Example)

Trong kiéu truy van nay, ngudi sir dung hé thdng chi rd mot anh truy van dich
dua vao co so dit liéu s& tim kiém duoc cac anh tuong tu nhat. Anh truy van ¢6 thé 1a
anh thuong, mot anh quét co do phan giai thap, hoic mot phac thao s dung cong cu
mo ta giao dién dd hoa. Uu diém cua hé thong nay d6 1a no 1a mét cach ty nhién cho

nhing ngudi sir dung chung va dé tra ciru anh trong co s¢ dir licu.
1.2.1.2. Truy van béi dic trung (QBF — Query By Feature)

Trong hé théng QBF tiéu biéu, nhitng ngudi st dung chi rd truy van bang viée
chi 16 cac dic trung dugc quan tdm trong tim kiém. Nhu nguoi dung c6 thé truy van co
s& dir liéu anh béng cach dua ra mot 1énh dé tra ctru tit ca cac anh co gbc phén tr trai
chtra 25% pixel mau vang. Truy van ndy duoc chi rd bang viée sir dung cac cong cu
giao dién dd hoa chuyén dung. Nhitng ngudi st dung hé thong tra ciru anh chuyén
nghiép thi co thé thy loai truy vn nay 1a binh thuong, nhung nguoi stt dung chung thi
khong thé. QBIC [3] 13 mot vi du vé hé thong tra ctru anh dya theo ndi dung str dung

loai phuong phap truy van nay.
1.2.1.3. Céc truy van dua vao thudc tinh (Attribute — Based queries)

Céc truy van dua vao thudc tinh st dung céc chu thich van ban, trich rat béi nd
luc cua con nguoi, nhu mét khoa tra ctru chinh. Loai biéu dién nay doi hoi mot do truu
tugng cao kho dé thu duoc bang cac phuong phap ty dong hoan toan do mot anh chtra
mot s6 luong 16n cac thong tin ma khé tom tat khi sir dung mot sb it cac tir khoa.
Phuong phap nay nhin chung 13 nhanh hon va dé& hon dé thuc hién, nhung c6 mot do
cht quan va nhap nhang cao xuat hién nhu chiing ta da dé cap. Hau hét nd luc nghién
ctru va thuong mai tap trung vao xay dung cac hé thong thuc hién tot véi cac phuong
phap QBE.
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1.2.2. Panh chi s6 nhiéu chiéu

Dé thuc hién tra ctru anh dya véao nodi dung ddi voi cac co s dit liéu anh 16n, céac
k¥ thuat danh chi s nhiéu chiéu can duoc sir dung. C6 ba cong déng nghién ciru chinh
dong gbp vao linh vuc nay: hinh hoc tinh toan, quan tri co s¢ dir li¢u, va nhan dang
mau. Cac k¥ thudt danh chi sé nhiéu chidu phd bién di c6 gém thuat toan bucketing,
cay k-d, cay k-d wu tién, cay ti phan, cidy K-D-B, cdy hB, cdy R-tree va cac bién thé
clia né cdy R* vaR".

Lich sir ctia cac k¥ thudt danh chi sé nhiéu chiéu cé thé quay lai gitta nhitng nim
1970, khi cac phuong phap khdi, cay tir phan, va cay k +d duoc gidi thiéu 1an dau tién.
Tuy nhién, hiéu ning cta né thi con xa so véi mong mudn. Bi thuc day béi nhu cau cap
bach cta danh chi s6 khong gian tir cac hé théng GIS va CAD, Guttman da dé xuat cau
tric danh chi s6 R-tree [2]. Dua trén nghién ctru cta 6ng, nhiéu bién thé khac cua R-
tree da duoc phat trién [1]. Nam 1990, Beckmann va Kriegel da dé xuat bién thé R-tree
dong, R tree trong [5]. Tuy nhién, R tree khong thyc hién tét v6i sé chiéu 16n hon 20.
1.3. Panh gia hiéu niang tra ctiru

Pé danh gia hiéu ning ciia hé thong tra ctru, nguoi ta dua ra hai s6 do d6 1a do
thu hoi (recall) va do chinh xéac (precision). Céac s6 do nay duoc 1ay tir hé théng tra ciru
thong tin truyén thong.

Déi véi mot truy van q, tdp hop cac anh trong co sd dit liéu thich hop véi truy
van q dugc ky hiéu laR€_ con két qua tra ciru cua truy van q dugc ky hi¢u 1a Q€ .

D0 chinh xac cua viée tra ciru dugc dinh nghia 1a ti 1€ nhirng két qua thu duogc

thich hop véi truy van.
precision:M 1
Q(a)| -
Do thu hoi 1 ti 18 nhitng két qua thich hop do truy van tra lai:
recall = M 2
IR(a)| -

Viéc lua chon qu lai rat khong 6n dinh do sy da dang cua cach hiéu v& mot

buc anh. Hon nita, khi s luong anh thich hop lai 16n hon s6 lugng anh hé théng tim
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duoc thi lic d6 khai niém d6 thu hdi tré thanh vo nghia. Do d06, d chinh xéac va do thu
hdi chi 1a cac mo ta & dang tho vé hiéu nang cua mot hé théng tra ctu. Gan
day MPEGY c6 d& nghi mot cach danh gia méi vé hiéu ning cua cac hé thng tra ciru
goi la ANMRR(average normalized modified retrieval rank). Theo cach nay dd chinh
xéac va do thu hoi dugc két hop thanh mot sé do duy nhét. Ky hiéu sé luong anh hoan
toan dang v4i truy van g 1a N(q) va sé lugng 16n nhét cta cac anh hoan toan dang véi
tat ca Q truy van tirc 1a max @, )N @, »... NG, 12 M .Sau d6 ddi v6i mdi truy van
q thi mdi buc anh hoan toan dung k duoc gan mot gia tri xép hang rank(k) gia tri nay
13 thtr hang cua n6 trong s6 nhitng anh hoan toan dang néu anh d6 nam trong k két qua
truy van dau tién (k =min 4N @ 2M ) hodc c6 gia tri k+1 néu anh d6 khong nim
trong k két qua truy van dau tién.

Thir hang trung binh AVR ¢ _ddi v6i truy van q dugc tinh:

AVR(q) = E*aN”';‘é/ 3

Thir hang tra ctru sira d6i MRR€_ dugc tinh 1a:

MRR¢ = AVG ¢ ~05-05*N¢q_ 4

MRR € nhan gia tri 0 khi tit ca cac anh hoan toan dung déu nam trong k két qua truy
van dau tién.

Thr hang tra ctru stra ddi va chuan hoa NMRR € :) nhan gia tri tor 0 dén 1 dugc tinh:

MRR(q)
k+0.5-0.5*N(q)

NMRR(q) = (5

Thi hang tra ctru stra doi va chuan hod trung binh ANMRR xét trén tit ca cac truy van
Q la:

Q -
ANMRR:éZ NMRR € (6
=1

1.4. Nhirng hé thong tra ciru anh theo ndi dung
Nhirng nim gan ddy, c6 nhiéu hé thong tra ciru anh, cac hé thong nghién ciru va
hé théng thuong mai da dugc xay dung. Dudi day, 1a mot s hé théng cua CBIR da

dugc phat trién.
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1.4.1. H¢ thong QBIC (Query By Image Content) ciia IBM

QBIC chuin cho truy van boi ndi dung anh, 1a h¢ théng tra ctru anh dua vao ndi
dung thuong mai dau tién. QBIC hd tro chinh c4c truy van dwa vao cac anh mau, cic
phéc thao va cac ban v& dugc ngudi sir dung xay dung, va cac miu két cAu va mau
duoc lya chon. QBIC Ia k¥ thuat flood-fill taing cudng. Mot cong cu phéac thao dé tro
gitip nhitng ngudi st dung theo ddi cac diém bién ddi twong dya trén khai niém
“snakes” duoc phat trién trong nghién ctru thi gidc may tinh. Céng cu ndy nhin mot
dudng cong phac thio cua ngudi st dung va cin 18 ty dong néd véi cac diém bién anh
gan canh. N6 tim dudng cong cuc dai hod d6 1on gradient anh doc dudng cong. Sau khi
nhén biét d6i tuong, QBIC s& tinh toan cac dic trung ctia moi ddi tuong va anh. Cac
dic trung nhu sau:Mau, Két cau, Hinh, Phéc thao.

Ngay khi cac dac trung dugc mo ta, cac do do tuong tu duoc st dung dé nhén cac
anh twong tu. Trong budc tim kiém, QBIC phan biét giita “cac anh” va “cac ddi
tuong”. Mot anh 1a mdt anh mau dﬁy du hodc frame don cua video va méot ddi tuong la
mot phén cua anh. QBIC tinh toan cac dac trung sau: Cac doi tuong, cac anh. QBIC la

mot trong s6 it cac hé thong nhan vao ban miéu ta dénh chi sé dic trung nhiéu chiéu.
1.4.2. Hé thong Virage ciia cong ty Virage

Virage 13 mot may tim kiém anh dua vao noi dung duoc phat trién tai lién hop
Virage. Tuong ty véi QBIC, Virage hd trg cac truy van truc quan duwa trén mau, thanh
phan cau tao (bd cuc mau), két ciu va ciu trac (thong tin duong bao dbi tugng). Nhung
Virage tién mot budc xa hon QBIC. N6 ciing hd tro cac két hop tiy ¥ ctia C4C truy van
trén. Nguoi sit dung c6 thé diéu chinh cac trong s6 dugc két hop véi cac dic trung theo
su nhan manh riéng ciia ho. Jeffrey va cong sy da dé xuat tiép mot khuon khdo mé cho
quan 1y anh. Ho da phan loai cac dic trung truc quan thanh téng quat (nhu mau, hinh,

hodc két céu) va linh vuc cu thé (nhan dang mat nguoi, phat hién khdi u, V.V.L).
1.4.3. Hé thong RetrievalWare ciia tip doan cong nghé Excalibur

RetrievalWare 1a mQt may tra ctru anh dya vao ndi dung dugc phat trién bai tap
doan cong nghé Excalibur. May tim kiém gan day cua ho sir dung mau, hinh, két cau,

dd sang, bd cuc mau, va hudng ty 1€ ciia anh, nhu cac dac trung truy van. Nguoi su
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dung c6 thé diéu chinh cac trong s6 két hop v6i mdi dic trung ndy trong qua trinh tim
kiém.
1.4.4. Hé théng VisualSeek va WebSeek ciia dai hoc Columbia

VisualSEEk 1a m6t may tim kiém dic trung truc quan va WebSEEk 1a mot may
tim kiém van ban/anh trén web, ca hai san phém da duogc phat trién tai dai hoc
Columbia. VisualSEEK hd tro cac truy van dia vao ca cac dic trung truc quan va cac
quan hé khéng gian ciia chiing. WebSEEK 13 mot may tim kiém huéng Web. N6 gdm
ba module chinh d6 1a module tap hop anh/video, module phan loai chii dé va danh chi
sb, va module tim kiém, duyét, va tra ctiu va hd trg tra cru dua trén cac tir khoa va ndi

dung tryc quan.
1.4.5. Hé thong Photobook ciia phong thi nghiém truyén thong MIT

Photobook 1a mot tap cac cong cu tuong tac dé duyét va tim kiém cac anh duoc
phat trién tai phong thi nghiém MIT Media. Hé thong nay cho phép nguoi sir dung tra
ctru anh dua trén mau sic, hinh dang va két cAu. Hé théng nhu mot cong cy ban ty
dong va co thé sinh ra mot mau truy van dya vao nhitng anh miu duoc cung cap bai
ngudi st dung. Cho phép ngudi sir dung truc tiép dua nhimg yéu cau truy van cua ho
v61 nhitng linh vyc khac nhau, mdi linh vyce thi ho ¢6 thé thu duoc nhiing mau truy van
t6i wu. Trong phién ban Photobook gin day nhit ctia nd, Picard va cong sy di dé xuit

gdém nhitng ngudi st dung trong 13p va cha thich tra ctru anh.
1.4.6. Hé thong Netra ciia Pai hoc California, Thu vién anh Alexandria

Netra 1a mot hé théng tra ctru anh nguyén mau dugc phat trién trong du an
ADL. Netra st dung thong tin mau, két ciu, hinh, va vi tri khéng gian trong cac ving
anh dugc phan doan dé tim kiém va tra ctru cac vung tuong tu tir co s¢ dit ligu. Cac dac
trung nghién ctru chinh ctia hé théng Netra 1a phan tich két cdu dya trén loc Gabor, x4y
dung tur dién anh dya trén mang neural va phan doan vung dua vao luéng bién.
1.5. Két luan

Trong chuong ndy, em da gidi thiéu k¥ thuat co ban vé tra ctru anh dya vao ndi
dung, bao gom: tra ciru thong tin thi gidc, cac chirc nang tiéu biéu cua hé théng tra ciru
anh dya vao ndi dung, danh gia hiéu ning tra ctru va trinh bay mot s6 hé théng tra ciru

anh theo ndi dung. Pac bi¢t em nhan manh vao céc dic trung thi giac. Trong dd an nay
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em tap trung vao van dé nang cao hiéu ning hé thong tra ctru anh dya vao ndi dung thi

gic thong qua st dung dic trung vé mau sic.
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Chuwong 2: CAC KHAI NIEM CO BAN

2.1. Mau sic

Mau 1a dic trung truc quan quan trong dau tién va don gian nhat cho dénh chi sb
va tra ctru cac anh. N6 ciing 1a dic trung dugc st dung pho bién nhat trong linh vuyc.

Mot anh mau tiéu biéu duogc thu tir mot camera sd, hodc dugc tai Xuéng tur
Internet thuong c6 ba kénh mau (cac anh x4m chi c6 mot kénh, cac anh da phd co thé
c6 nhiéu hon ba kénh). Tuy nhién, cac gia tri cta dit liéu ba chiéu tir anh mau khong
cho ching ta mot mo ta chinh xac cia mau trong anh, nhung cho vi tri ctia cac pixel
nay trong khéng gian mau. Céc pixel c¢6 cac gia tri (L,L1) s& xuit hién khac nhau vé
mau trong cic khong gian mau khac nhau. Vi thé mo ta day du ciia mot anh mau tiéu
biéu s& bao gom thong tin khong gian hai chiéu cho biét noi cta pixel mau 1 trong
mién khong gian, chung ta dang n6i dén khong gian mau, va dir liéu mau ba chiéu cho
biét noi cta pixel mau 1a trong khéng gian mau nay.

Céc tin hiéu mau mot hodc hai chiéu cling dugc st dung rong rai trong CBIR
dic biét trong cac ung dung ma cac diéu kién thu anh tuong phan manh 1a quan trong.
Thong tin mau (Hue) duoc sir dung trong cac tmg dung noi chi sy khac biét giita chat
lidu cua cac dbi tuong trong canh 1 quan trong. Néu coi thong tin mau ciia mot anh
nhu mot tin hiéu mot, hai, hodc ba chiéu, phan tich tin hi¢u béng viéc str dung udc
lwong mat do xac suét 1a cach don gian nhat dé mo ta thong tin mau cua anh. Luogc dd
1a cong cu don gian nhat. Cac cach mo ta thong tin mau khéac trong tra ctru anh theo noi
dung bao gém st dung cac khong gian mau, véc to lién két mau, twong quan mau, cac

mau trdi, va cac momen mau.
2.1.1. Céc khbng gian mau

Mot khong gian mau 1a mdt mo hinh dai dién cho mau vé gia tri d¢ sang, mot
khong gian mau xac dinh bao nhiéu thong tin mau duoc thé hién. N6 dinh nghia khong
gian 1, 2, 3 hodc 4 chiéu ma mdi chiéu cta nd, con goi 1a thanh phﬁn, dai dién cho
nhirng gia tri d6 sang. Mot thanh phan mau con duoc goi 1a mot kénh mau. Mdi diém
anh trong anh c6 thé duoc dai dién boi khong gian mau 3 chiéu. Nhimng khong gian
mau thuong dugce dung bao gdbm: RGB, CMY, CIE L*a*b, HSV,... Cho dén nay van

chua c6 su théng nhat khong gian nao tot nhat. Mot s khong gian mau thuong gip.
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2.1.1.1. Khéng gian mau RGB

Khong gian RGB 1a khong gian duoc sir dung rong rii trong viéc hién thi hinh
anh. Y tudng tao ra khong gian mau RGB tir cach ma mét con ngudi hoat dong. C6
nhirng co quan cam nhén dé phat hién ra 3 mau khac nhau: do (red), luc (green), lam
(blue). Khong gian mau RGB ciing gébm 3 thanh phan mau: Red, Green, Blue. Nhiing
thanh phan nay dugc goi 13 mau gbe dé cong vao, vi mdi mau duogc tao nén bang cach
cong thém cac phan tir Black(0,0,0). Khudn dang cia khong gian RGB 1a dinh dang
phd bién nhat cua anh sb, Iy do chinh 14 tinh tuwong thich véi man hinh hién thi chinh 1a
man hinh vi tinh. Tuy nhién khéng gian mau RGB c6 han ché 16n nhét 1a khéng phu
hop vé6i cach con ngudi cam nhan vé mau sic. Do vay, khong phi hop cho viéc tim

kiém anh.

Hinh 2.1: Khdng gian RGB

2.1.1.2. Khéng gian mau CMY

Khong gian mau CMY duogc dung trong in 4n. CMY 1a viét tit cia Cyan-
Magenta-Yellow (mau luc lam, mau do tuoi, mau vang), d6 1a ba mau chinh twong tng
v6i ba mau muc in. Chung duoc goi 1a nhitng mau gbe dé trir, vi mdi mau trong khong
gian CMY duoc tao ra thong qua viéc hap thu d6 sang. Cyan hap thu sy chiéu sang cta
mau do, Magenta hép thu mau xanh luc, Yellow hép thu mau xanh duong.

Cong thic chuyén doi tir khong gian mau RGB sang khong gian mau CMY d6 la:
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C=1-R
M=1-G el
Y=1-B

Hé théng mau CMY duong nhu 1a mot sy ddo nguoc cua hé théng mau RGB.
Dic tinh ciia n6 1a sy don gian, tng dung nhiéu trong thyc té. Tuy nhién khuyét diém
cua noé cling tuong tu nhu khong gian may RGB, tic 1a caich ma hoa khéac voi cach ma
con ngudi cam nhin vé& mau sic. Khong thich hop cho bai toan tra ctru anh dua theo

ndi dung.

Hinh 2.2: Khong gian mau CMY

2.1.1.3. Khéng gian mau L*a*b

M6 hinh L*a*b duoc dé cir boi CIE cho viée lugng hoa sy khéc biét cia mau
sac trong vat chiéu sang ciia anh sang ban ngdy. Tuy nhién n6 c6 mot sy chuyén doi dé
tinh toan cho viéc thich nghi véi nhitng nguon sang. Mot mau duoc xac dinh bang hai
toa d0 x va y. Bg sang L* dya trén d0 do gidc quan cua thanh phﬁn a*, b* la toa do
mau. Cac mau khac nhau theo mot huéng duy nhét 1a xap xi bang nhau trong khong
gian mau nay. Tuy nhién, viéc chuyén sang khong gian mau RGB 1a khong tuyén tinh.
Day 1a hé thong mau c6 su tach riéng anh sang va mau sic. Do d6, ciing c6 kha ning

16m cho viéc tra ctru anh dya vao ndi dung.
2.1.1.4. Khéng mau HSV

M6 hinh HSV (Hue, Saturation, Value), con dugc goi 1a HSB (Hue, Saturation,

Brightness) dinh nghia mot khong gian mau gdm 3 thanh phén tao nén:
e Hue: la loai mau ( mau do, xanh hay vang,... )

e Saturation: 12 46 thuan khiét ciia mau.
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e Value: 1a d sang cuia mau.
Mo hinh HSV duoc tao ra tir nam 1978 bai Ray Smith. N6 1a mot phép bién doi
phi tuyén ctia khong gian mau RGB. M6 hinh HSV gitp tach bach mau (H, S) va do

sang (V), phu hop v6i cdm nhén ctia con nguoi.

Hinh 2.3: Khéng gian mau HSV

2.1.2. Cac dic trung vé mau sic
2.1.2.1. Lwoc dd mau (Histogram)

Lugc d6 mau 1a dai lugng dac trung cho phan bd mau cuc bd cua anh.
HI nll Q2
n

Trong do: i 1a mot bin mau, néu anh xam thi i e },255 , néu anh mau RGB thi i e §,2*
n|: 1a s6 diém anh c6 gia tri mau 13 i
n: tong sb cac pixel trong anh.
Y nghia cta luge dd mau d6 1a: B6i véi mdi diém anh trong anh 1, H . «C thé hién xac
suat diém anh d6 c6 mau la ¢,. Khong c6 mang thong tin vé khong gian.
Uu diém:
e Tinh toan luwgc d6 mau it ton chi phi, don gian, nhanh chéng.

e Luoc do mau bat bién véi mot s6 phép hinh hoc Affine: tinh tién, xoay, co gian.
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Nhuoc diém: Lugc d6 mau chi phan bé toan cuc vé mau cta anh ma khong xét dén yéu

t6 cuc bd vé vi tri, 1am mat thong tin khong gian vé quan hé khong gian gita cic mau.

Do d6, ¢6 thé c6 nhiéu anh khac nhau nhung lai c6 cing luoc d6 mau.

Ung dung: Pugc dung nhiéu trong viéc phan doan video va tra ctru thong tin thi giac.
2.1.2.2. Vector lién két mau (Color Coherence Vector)

Trong [3] da dé cap dén cach tiép can khac lién két thong tin khong gian vao
lwge dd mau, cac vécto lién két mau - CCV (Color Coherence Vectors), dugc dé xuat
mdi bin luge dd duoc phan thanh hai loai do 1a: lién két néu no thudc vé mot vung mau
ddng nhat 16n, hodc khong gin két néu nd khong thudc v& mot ving mau dong nhit
16n. Cho a; biéu thi sd cac pixel gan két trong bin mau thir i va S, biéu thi s6 cac
pixel khong gén két trong mot anh. Thi, Vector lién két mau ciia mét anh duoc dinh

nghia bang vécto < (ary, By )(0ts,B5 )ve(ay . Br ) >
Trong d6: <aq + f1.05 + By ,....0y + By > 1a luge dd mau cia anh.

Do thdng tin khdng gian thém vao no, da duogc chi ra rang Vector lién két mau
cung cép cac két qua tra ctru tdt hon luge dd mau, dic biét cho cic anh hodc co phén

16n mau dong nhat hodc c6 phan 16n cac ving két cau.
2.1.2.3. Twong quan mau

Tuong quan mau khong chi dé mé ta cac phan bd mau cua cic pixel, ma con
twong quan khong gian cua cac cdp mau. Mot tuong quan mau 1a mdt bang dugc danh
chi s6 boi cac cap mau. Vi mdi pixel cO mau i trong anh, 1a xac xuat tim thdy mot
pixel c6 mau jcach pixel ban ddu mét khoang cach k. Cho I biéu dién toan bo tap
cac pixel anh va 1, biéu dién tap cac pixel c6 mau c(i). Thi twong quan mau dugc

dinh nghia bang:
Vi = Pr I)ZEIC(j)" pl_pzlzk_ ¢3]

preleg) poel
Trong d9o, i, j €{1,2,...N}.

ke{1,2,...d}.

‘ P, — pz\ : 1a khoang cach gitra cac pixel p; va p,.

Kich thuéce cta Correlogram 1a O €n?d ’
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Khi chon d dé tinh Correlogram, ta cn cht y van dé sau:
- Giatri d 16n thi cAn nhiéu chi phi tinh toan va khong gian luu trit.
- Giatri d nho c6 thé giam gié tri luu trit cia dic trung.

So sanh voi luge d6 mau va véc to lién két mau, tu twong quan mau cho cac két
qua tra ctru t6t hon, nhung ciing cho chi phi tinh toan cao hon do né ¢ chiéu cao.

2.1.2.4. Cac mau troi

Céc luge d6 mau thi rat thua va thong thuong mot sé nho cac mau 1a da dé miéu
ta thong tin mau trong mdt anh mau, cdc mau troi dugc sir dung dé mé ta noi dung mau
cua mdt anh. Mot phan cum mau dugc thuc hién dé thu cac mau troi dai dién cua n6 va
phan tram tuong Gmg cta nd. M&i mau dai dién va phan trim tuong ng cua né tao ra
mot cap cac thudc tinh mo ta cac dic trung mau trong mot vung anh.

Ky hi€u mo ta dac trung lugc dd mau troi F duge dinh nghia l1a mot tap cac cap
thudc tinh:
F=&.p}i=1N } €4
Trong d6, N 1a tong sb cac cum mau trong anh (N c6 thé thay doi phu thudc vao anh
cu thé).

Ci 1 mot véc to mau ba chiéu.

pi la phén tram cua no.
Zi pi = 1 .

2.1.2.5. Ca&c mbmen mau

Céc moémen mau la cac mémen thong ké ctia cac phan bd xac suat cuia cac mau.
Cac mdmen mau duoc st dung thanh cong trong nhiéu hé thong tra ctru anh nhu QBIC
[2], didc biét khi anh chira chinh x4ac d6i twgng. Cac mémen mau bac nhat (trung binh),
bac hai (phuong sai) va bac ba (d léch), da dugc chimg minh 13 hiéu quéa trong biéu
dién cac phan bé mau cia cac anh.

V¢ madt todn hoc, ba mémen dau tién duogc xac dinh boi cong thire:
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S = (WZ(fij — 1))
Trong do, f; la gia tri cua thanh phan mau tht i coa pixel 4nh j.

N 1a s céc pixel trong anh.

Théng thudng mémen mau thyc hién tdt hon néu nd duoc xac dinh bsi khong
gian mau L*a*b* chir khong chi duy nhat boi khong gian mau HSV. Sur dung thém
moémen béc ba cai tién hiéu nang tra ctru so véi chi sir dung cac mémen bac nhat va bac
hai. phan loai thanh ba 16p d6 1a dang Minkowsky va dang toan phuwong. Tuy nhién,
moémen bac ba nay thudng lam cho biéu dién dic trung nhay cam hon véi sy thay doi
canh va do d6 ¢ thé giam hiéu ning.

Do chi 9 s6 (ba mémen cho mdi mot trong ba thanh phan mau) duogc sir dung dé
biéu dién noi dung mau cua mdi anh, cac momen mau 13 mot biéu dién nén so véi cac
dic trung mau khac. Do biéu dién nén ndy, n6 c6 thé ciing giam kha ning phan biét.
Thong thuong, cac momen mau cé thé dugc st dung nhu so duyét lan dau dé giam
khéng gian tim kiém trude khi cac dic trung mau phirc tap khac dugc sir dung cho tra
cuu.

2.2. Két cAu

Két cAu 12 mot dic tinh quan trong khac cua anh. Céc biéu dién két ciu da dang
d3 dugc nghién ciru trong nhan dang mau va thi gidc mdy tinh. V& co ban, cac phuong
phap biéu dién két cdu c6 thé dugc phan ra thanh hai loai: cu trac va thdng ké. Cac
phuong phap ciu triic bao gdm toan tir hinh thai va dd thi k&, mé ta két ciu boi nhan
dang cdu trac gdc va cac luat sip dit cia ching. Cac phuong phap thdng ké bao gdm
cac k¥ thuat phd nang luong Fourier, cac ma trin dong hién, phan tich thanh phan
chinh bat bién - trugt, dic trung Tamura, phan rd Wold, truong ngau nhién Markov,
mo hinh fractal, va loc da phan giai nhu bién d6i Gabor va song, mo ta két cu bang
phan bd th6ng ké cta cuong do anh. Mot sb biéu dién két ciu, dugc su dung thuong

xuyén va da dugc chung minh 1a hi€u qua trong tra ciru anh dya theo ndi dung.
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2.2.1. Ma tran dong hién (Co-occurence Matrix)

Ma tran déng hién 1a ma tran luu trit s6 1an xuét hién cua nhiing cap diém anh
trén mot ving dang xét. Cac cip diém nay duoc tinh theo nhitng quy ludt cho trudc.
Duya trén d sang va khoang céach giira cac diém anh dé tao ma tran dff)ng hién. Dinh

nghia phan tr C{, j _trong ma trin dong hién: Anh c6 n*m diém anh

.6
otherwise €6

Cony 4] _Zz{l if 1, =i and 1Q@+AX,q+Ay =j -
b1 p-1
Trong d6, €,q : 1a toa d mot diém anh trong khong gian hai chiéu.

¢ j : 1a cac muc d6 sang cua anh.

AX, Ay : 1 khoang cach giita 2 diém anh 1an can nhau.

AX = d x cosé . . -
Ayzdzsine d dunho dé p+Ax,q+Ayla diém lan cén cta @,q .

Céc dic trung két cau suy ra tir ma tran dong hién d6 la:

D¢ nhiéu: Entropy=-> > C;.logC, Q7
]
Nang lugng Energy=>">"C%; €¢8’
]
D¢ twong phan Contrast=> > €-j’C, €9
]
Do ddng nhat Homogeneity = Z Z I +C|i y €10

2.2.2. Cac dac trung Tamura

Céc dic trung Tamura, bao gdm thd, do twong phan, hudng, gidng nhat, tinh
chat déu va nham, duoc thiét ké phu hop véi cac nghién ctru tim 1y vé nhéan thirc cia
nguoi ddi vai két cau. Trong do, tho, do twong phan, huéng dugc sir dung trong mot sb
hé thdng tra ciru anh ndi tiéng nhu QBIC va Photobook.
2.2.2.1. Tho (Coarseness)

Tho 12 mot dd do tinh chat hot cua két cAu. Dé tinh toan tho, cac trung binh
dong A, (X,y) duoc tinh ddu tién sit dung ¢& 2 x2¥ (k =0,1,....5)tai mdi pixel
(x,y). Taco:
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x+2¢ g y+2k -
A= > Y, j)2* €11
i=x—2K"1 joy—2kt
Trong d6, g(i, j) la cuong d6 pixel tai (i,]).
Su khac nhau giita cac cip trung binh dong khong theo huéng ngang va ding cho mdi
pixel duogc tinh toan do la:
En (% Y) =|A (x+2°7, y) = A (x=2", y)|
Eu (%) =|A (X, y+2"1) = A (x,y—2"7) (212)
Gia tri cia kK cuc dai hoa E theo moét trong hai hudng dugc sir dung dé dat ¢ tbt nhat
cho mdi pixel d6 1a:

Sbest(X1 y) = 2k QlS:

Thoé dugc tinh bang trung binh Sy trén toan b anh d6 1a:

1 m n o -
I:crs = Zzsbest(ll .l) €14/

B m X n i=1 j=l
Cai tién cua dac trung tho co thé thu duogc bai st dung mot lugc dd dé mo ta
phan bd cua S, . D3 lam ting dang ké hiéu nang tra ctru va lam cho dic trung c6 kha
nang xtr Iy voi mot anh hodc ving ¢ da dic tinh két cau. Do vdy, né 1a hitu ich hon
d6i voi cac tng dung tra ctru anh.
2.2.2.2. Do twong phan
Cong thure cho twong phan la:

O —

F =—_ A5
con ai/A e —

Trong d6, o, =y, 1 *
4, 1a moémen thir tu vé trung binh.
o2 phuong sai.
2.2.2.3. Huéng
Do 16n va goc cua véc to duge dinh nghia nhu sau:
46| = 1, [, 12
6 =tan*(A, /A,) + 712 Q.16
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Trong d6, A va A la cac khac biét ngang va doc cta chap.
Sau d6, bang lugng hoa € va dém s cac pixel v6i d6 16n twong tmg ‘AG‘ 16n hon mot

ngudng, mot luoc dd cua @, biéu thi bang Hp, co thé duoc xay dung. Lugc d6 nay s&
cho biét cac dinh bén vimg cho cac anh hudng cao va sé& 1 twong ddi phang voi cac
anh khong c6 hudng bén virng. Toan bd luge dd duge tom luge dé thu toan bo do do

hudng dya trén tinh nhon cta cac dinh:
Far =2 2 (#=4,)" Ho(9) €17_
p ¢ewp
Trong d6, p 1a tong cac pham vi ndy trén n p dinh.
Mbi dinh p,W, la tap cdc bin mau duoc phén bb trén no.

¢, 1a bin mau nhén gid tri dinh.

2.2.3. Cac dac trung Wold

Phan rd Wold [7] cung cip mot cach tiép can khac dé mo ta cac két ciu vé mat
céc dic tinh nhan thie. Ba thanh phan Wold, diéu hoa, tam thoi, va vo dinh, tuong ting
v6i chu ky, hudng, va tinh ngiu nhién cta két cdu twong tmg. Cac két cdu chu ky co
mot thanh phén diéu hoa manh, cac két ciu hudng cao c6 mot thanh phén tam thoi
manh, va cac két cAu duoc ciu trac kém hon c6 khuynh hudéng c6 mot thanh phén
khong xac dinh manh hon.

Pbi v6i mot truong ngau nhién déu {y(m,n),m,ne Z2}, phan rd Wold cho phép
truong duoc phan ra thanh ba thanh phan truc giao 13n nhau: d6 1a thanh phan v dinh,
tién dinh va tam thoi. Puoc dinh nghia:

y(m,n) =u(m,n)+d(m,n) =u(m,n)+h(m,n)+e(m,n) ALY
Trong d6, u(m,n) 1a thanh phan vo dinh.
d(m,n) 14 thanh phan tién dinh.
e(m,n): 1a thanh phan tam thoi.
h(m,n): 1a thanh phan diéu hoa.
Thanh phan tam thoi ¢ thé duoc phan ri tiép thanh h(m,n)va e(m,n).

Trong mién tan so ta co:
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F, (&) =F, (& n)+F, (&,m) =F, (& n)+F, (& n)+F,(,n) €19~

Trong d0, F,(&,n),F,(&m).Fe(&m),F(&m),F(&m): 1a cac ham phén bd phd
(SDF) cua { y(m,n)},{u(m,n)},{d(m,n)},{h(m,n)} va {e(m,n)} tuong tng.

Trong mién khong gian, ba thanh phan truc giao c6 thé thu dugc boi wdc lugng
kha ning nhit (MLE), nd gdm su diéu chinh mét qué trinh AR béc cao, cuc tiéu hoa
ham gia, va giai mot tp cac phuong trinh tuyén tinh. Trong mién tan sb, cac thanh
phan Wold c6 thé thu duoc boi ngudng toan cuc cua cac do 16n phd Fourier cia anh.
Phuong phép st dung trich chon dinh diéu hoa va mé hinh MRSAR thiéu mét phan rd
thue sy cta anh dugc gi6i thiéu. Phuong phap nay duoc thiét ké dé dung sai su da dang
clia cac sy khong dong nhat trong cic mau két cau tu nhién.

2.2.4. Mo hinh tw hoi qui dong thoi SAR

Mo hinh SAR 12 mot thé hién cia cdc mo hinh truong ngau nhién Markov -
MRF (Markov random field). M6 hinh tu hdi quy dong thoi thanh cong vé mo hinh két
ciu trong nhitng thap ky qua. So voi cac mo hinh MRF, SAR sir dung it cac tham s6
hon. Trong moé hinh SAR, cac cudng do pixel nhan dugc bang cac bién ngiu nhién.
Cuong do g(x,y) tai pixel (X,y) c6 thé dugc udc luong bang mot két hop tuyén tinh

clia cac gid tri pixel 1an can g(X' ,y' ) va mot sb hang nhidu cong > (x,y) do la:

g(x, y) =+ DO,y )g(x,y)+e(xy) €.20_

(x,y)eD
Trong do, u 1a gid tri xién dugc xac dinh boi trung binh cta toan b anh.
D la tap lan cén cta (X,Y).
O(x,y ) 1a tap cac trong s6 dugc két hop voi mdi pixel 1an can.
£(X,y) 12 mot bién ngau nhién doc 1ap Gaussian véi trung binh khong.
o2 : phuong sai.
K§ thuat sai s6 binh phuong ti thiéu (LSE) hodc phuong phap uéc luong kha
ning nhat (MLE) thudng duoc st dung dé danh gia cac tham s6 ctia mé hinh SAR.
Mo hinh SAR 14 khong bat bién quay. Dé nhan dugc mot mo hinh SAR bat bién
quay (RISAR), cic pixel nam trén cac duong tron cé ban kinh khac nhau c6 tim tai
mdi pixel (X,y) dap tmg bing tdp D lan cén cta nd. Nhu thé cuong d6 g(x,y) tai

pixel (X,y) co thé dugc udc luong bang
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006 ) = i+ 3 6, (% Y1, (% ¥) + £(%,Y) ¢

i=1

p: 1 s6 14an can tron.
Pé tao chi phi tinh toan thip va dé thu dugc bét bién quay tai cung thoi diém, p khong
dugc quéa 16n hodc qua nho. Thong thudong p = 21(X,y) co thé dugce tinh toan boi:

1 1 1 1 1 =
Ly) =2 2 w(x,y)g(X,y') €2

81 (e yyen,
Trong d6, N; 1a 1an can tron thir i cua (x,y).

w, (X', y") 1a mot tp cac trong s6 dugc tinh trudc chi ra dong gop cua pixel

(X,y )trong vong tron thir i.

Dé mo ta cac két ciu c6 cac tinh chat hot khac nhau, mé hinh tu hoi qui déng
thoi da phan giai MRSAR (multi-resolution simultaneous auto-regressive) dugc dé
xuat dé cho phép phan tich két cau da mirc. Mot anh dugc biéu dién boi hinh chép
Gaussian da do phan giai voi loc thong thap va lay miu dudi duoc ap dung tai mot so
murc lién tiép. Sau d6 hodc 12 mé hinh SAR hodc 13 mé hinh RISAR c¢6 thé duoc ap
dung ddi vdi mdi mic cuia hinh chop.

MRSAR da dugc ching minh c6 hi¢u nang trén co s¢ dir ligu két cAu Brodatz
t6t hon nhiéu ddc trung két cau khac, nhu phan tich thanh phan chinh, phan rd Wold,
va bién d6i song.

2.2.5. Cac dac trung loc Gabor

Loc Gabor dugc st dung rong rai dé trich rat cac dic trung anh, dac biét l1a cac
dic trung két cau [4]. N6 t6i vu vé mit cuc tiéu hoa su khong chac chan chung trong
mién khong gian va mién tan sb, va thuong duoc st dung nhu mot hudng va ty 1€ bién
diéu hudng va phat hién duong. C6 nhiéu cach tiép cin di dugc dé xuat dé mo ta cac
két cau cua cac anh dua trén cac loc Gabor. Y tudng co ban cua str dung cac loc Gabor
dé trich rat cac dic trung két cau.

Ham Gabor hai chiéu g(x,y) duoc dinh nghia:

2 2
g(x,y) = L exp Ly + 27 Wx €23
20 O 2| ol 0'5 -

Xy
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Trong d6, o, 1a d 1éch chuén cua cac bao Gaussian doc theo hudng x .
oy la o 1éch chuén cta cac bao Gaussian doc theo hudng y.

Sau d6 mot tap cac loc Gabor c6 thé thu duoc boi su co gidn va quay thich hop cua

g(x,y):

Jun (X, Y) =27"9(X,Y")
x'=a " (-xcosé + ysin ) €243

y'=a " (-xsin@ + ycosH)
Trong d6, a>1,6 =nz/K,n=01,.K-1,vam=01,....S—1.
K va S 1a s6 cac hudng va cac ty 18.
a~™: 1a nhan t6 ty 1¢ nham dé dam bao rang nang luong 1 doc 1ap ciia m.
Mot anh 1(x,y) da cho, bién d6i Gabor cta né dugc dinh nghia bang:
Wi (V) = 106 V)G (X=X, Y — ¥y ), dly, €25
Trong d6, *: chi ra sb lién hop phiic.
U - 12 trung binh.
O - 12 d0 1&ch chuan cta do 16n Wy, (X,y).

f = [oo:G00 i » T+ Ao s 11,05 11 €6 thé duge sir dung dé biéu dién dic
trung két ciu cia mot ving két ciu thuan nhat.
2.2.6. Cac dic trung bién ddi song
Tuong ty v6i loc Gabor, bién ddi song [6] cung cap mot cach tiép can da do
phan giai d6i v6i phan tich két ciu va phan 16p. Cac bién doi song phan rd mot tin hiéu
véi mot ho cac ham co s& w,, (X) thu dugc thong qua dich chuyén va su co gian cua

song w(x):
Lt - -
Vo &« =2 2 € " x—n_ .26

Trong d6, M va n 1a cac tham s co gidn va dich chuyén.

Mot tin hiéu f(Xx)co thé dugc biéu dién do la:

f (} Zcmnl//mn (j €'27:
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Tinh toan cac bién doi séng ctia mot tin hiéu hai chiéu gém loc dé quy va lay
mau dudi. Tai méi mirc, tin hiéu duoc phan ra thanh bdn dai tan sb con, LL, LH, HL,
va HH, ¢ day L biéu thi tAn s6 thip va H biéu thi tAn sd cao. Hai loai bién d6i séng
chinh duoc st dung cho phan tich két ciu 1a bién di séng ciu triic hinh chép PWT
(pyramid-structured wavelet transform) va bién d6i song cau trac hinh cay TWT (tree-
structured wavelet transform). PWT phan ra dai LL mét cach dé quy. Tuy nhién, véi
mot s6 két cau thong tin quan trong nhit thudng xuét hién trong cac kénh tan sé chung.
Pé khic phuc han ché nay, TWT phén ra cic dai khac nhu LH, HL hodc HH khi can.

Sau khi phan 1, cac véc to dic trung co thé dugc xay dung sir dung trung binh
va d6 1éch chuin cua phan bd ning luong cua mdi dai con tai mdi mirc. V6i phan rd ba
muc, PWT dua ra mdt véc to dac trung co6 3x4x2 thanh phén. Véi TWT, dac trung s€
phu thudc vao dai con nao tai mdi mic duge phan ra. Mot cay phan ra ¢ dinh c6 thé
thu dugc boi phan ra lién tiép cdc dai LL, LH, va HL, va vi thé cho ra mot véc to dic
trung c6 52x2 thanh phan. Luu ¥ trong vi du ndy, dic trung thu duoc boi PWT c6 thé
dugc coi nhu tap con cua ddc trung thu duge bo1 TWT. Hon nira, theo so sanh cua céac
dic trung bién d6i song khac nhau, chon riéng loc song khong 1a then chét cho phan
tich két cau.

2.3. Hinh dang

Mau sic va két ciu 1a nhiing thudc tinh c6 khai niém toan cuc ciia mot buc anh.
Trong khi d6, hinh dang khong phai la mot thude tinh ctia anh. Do d6, hinh dang
thuong dugc mo ta sau khi cac anh dugc phan doan thanh cac vung hoac cac ddi tuong.
Hay hinh dang chi 1a bién cta di twong nao dé trong anh. Mot biéu dién dic trung
hinh dang t6t cho mot ddi twong phai bat bién vai dich chuyén, quay va ty 1é.

2.3.1. Céc bat bién mémen

Biéu dién hinh co dién st dung mot tp cac bat bién moémen. Néu ddi tuong R

dugc biéu dién nhu mot anh nhi phan, thi cic momen trung tim bac p+q cho hinh cia

d6i tugng R duge dinh nghia:
Hpq = Z(x—xc)p(y— ye) 28"

(x,y)eR
Trong d6, (X.,Y, ) 1a tim cua d6i tugng.

Momen trung tim ndy c6 thé dugce chuin hoa dé bét bién ty 1¢:
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_ Mo y= p+q+2

o0 ’ 2 eIzg/

np,q

Dua trén cac mémen nay, mot tip cac bat bién momen ddi vé6i dich chuyén, quay va ty
16 c6 thé tim thay trong:
$ = Mo+ Mo
0, = (o0 = o) + 415,
05 = (30 =341,)" + (Ho3 = 3415,)*
Bo = (Hgo + 1) + (o + t15,)° €.30_
s = (1t =301 ttso + #1) Dt + 112) =30t + 110"
(it = 34133 s + 1122) Btos + 22)7 =3t + 11,)?
0o = (15— .2 it + 10207 = (ttos + 112207 F 421, (4 11,) (s + 11,,)
b7 = Gty — o )ttoo + #2) Bt + #12) =3t + 110" |

2.3.2. Céac géc udn

Chu tuyén (contour) ctia mot ddi tuwong hai chiéu c6 thé duoc biéu dién bing
mot diy dong dudng bao cac pixel lién tiép (Xg,Ys), & ddy 0<s<N -1 la tong sb
cac pixel trén duong bién dong. Ham xoay hodc goc xoay 6(s) do goc tang ngugc
chiéu kim d6ng hé nhu mot ham d6 dai cung s theo mot diém tham chiéu trén dudng
bién dong cua doi tuong, co thé duoc dinh nghia nhu:

o(s) = tanl(y—:sJ
X

S

dy ~
S 31
Y=g €31
. dXx
X' =

ds

Mot van d& chinh ddi véi biéu dién nay 1a n6 bién d6i ddi véi quay cia dbi
tuong va chon diém tham chiéu. Néu chlng ta trugt diém tham chiéu doc theo duong
bao ciia ddi tugng boi mot luong t, thi ham xoay méi try thanh @(s +1t). Néu ching ta
quay d6i trong mot goc @ thi ham méi tré thanh 6(s)+ .

Do d6, dé so sanh su tuong ty hinh gitta cac doi tugng A va B vai cac ham
xoay ctia nd, khoang cach tdi thiéu can dugc tinh toan trén tit ca cac trugt t VA cac
quay @ c6 thé la:
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dp(A,B):[ min ]j|0A(s+t)—03(s)+w|pdsjp Q.32:

weR,te[0,1]

Gia thiét rang mdi dbi tuong da ty 1é lai sao cho tong d6 dai chu vi 1a 1. PO do nay 1a
bat bién v6i dich chuyén, quay, va thay doi ty 18.
2.3.3. Cac ky hiéu mé ta Fourier

Céc ky hiéu mo6 ta Fourier mo ta hinh cua mot dbi tuong voi bién d6i Fourier
ctia dudng bao ciia nd. Xét dudng bién dong ciia mot dbi twong hai chiéu bang mot diy
dong cac pixel bao lién tiép (X, Y ),
Trong d6, 0 <s< N —1 va N: 14 tong sb cac pixel trén duong bao.

Do cong tai mot diém s doc theo duong bién dong dugc dinh nghia nhu ty 1€
thay d6i theo hudng tan ciia dudong bién dong:
Kc}iec: €.33

ds -
Trong do, K(s): la do cong.

0 €_: 12 ham xoay clia dudng bién déng.

Khoang cach trong tdm duoc dinh nghia bang ham khoang cach gitta cac pixel bao

quanh va trong tam (X.,Y. ) cua doi tugng:

R(S) =% = %) + (¥ - ¥o)° €34

Toa dg phuc hop thu dugc boi biéu dién don gian cac toa do cua céac pixel bao nhu cac
s6 phirc hop:

Z(3)= (X, = %)+ §(¥s =) €35

Céc bién ddi Fourier cta ba loai biéu dién duong bién dong nay sinh ra ba tap
hé s6 phtrc hop, biéu dién hinh cia mot dbi tuong trong mién tan sd. Cac hé sb tin sb
thip hon mé ta dic tinh hinh chung, trong khi cac hé s tan s cao phan anh cac chi tiét
hinh. Dé thu dugc bat bién quay (mi duong bién dong khong lién quan dén chon diém
tham chiéu), chi d6 16n cta cac hé sd phtrc hop dugc sir dung va cac thanh phﬁn pha bi
loai bo. Pé thu duogc bt bién ty 18, d6 16n cua cac hé sé duoc chia bang do 16n cua
thanh phén DC hoidc hé sd khac khong dau tién. Bat bién dich chuyén thu duoc truc
tiép tir biéu dién dudng bién dong.
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Céc ky hi¢u mo ta Fourier cua duong cong la:

f = [:1|’|F2|""'|FM/2|:| €36
Ky hiéu mo ta Fourier cua khoang céach trong tam la:
F| |F F -
Trong d6, F; trong €.31 va €.32 biéu thi thanh phan thi i cia cic hé sb bién doi
Fourier.
Céc bién d6i Fourier ciia né c6 tinh ddi xting hay ‘F_i ‘ = ‘Fi‘ :

Ky hiéu mo6 ta Fourier cua toa d§ phure hop la:

Rl IRFR R ]

Trong d6, F, 14 thanh phan tan s6 khac khong dau tién duoc st dung dé chuan hod cac
h¢ s6 bién doi.

C4 hai thanh phé”m tan sb duong va am duogc xem xét. Hé sé6 DC 1a phu thudc vao vi tri
cua hinh va nén bi loai bo.

Pé dam bao cac dic trung hinh két qua cua tat ca cac ddi trong trong mét co sé dit lidu
c6 cung do dai, dudng bao quanh ((Xg,Y, ),0 <s <N —1) cioa mdi ddi tugng dugc lay
mau lai véi M mau trude khi thyc hién bién doi Fourier.

2.3.4. Hinh tron, do léch tam, va hwéng truc chinh

Hinh tron dugc dinh nghia la:

_4nS

o= 52

€39

Trong do, S la co.
P 1a chu vi ctia mot di tuong.
Huéng truc chinh c6 thé dugc dinh nghia nhu hudng cua vecto riéng 16n nhat
cua ma tran bac hai cua mdt vung hoac mdt ddi tuong. Do 1éch tam co thé duoc dinh
nghia nhu ty 1& cia gia tri riéng nho nhat véi gia tri riéng 10n nhat.

2.4. Thong tin khong gian
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Céc vung hoac dbi tuong voi cac dac tinh mau va két cu tuong tu co thé duoc
phan biét d& dang bang viéc tdn dung cic rang budc khong gian. Vi du, cac ving bau
trdi mau xanh va bién xanh cé thé c6 cac lugc d6 mau twong tw, nhung cac vi tri khong
gian cua chung trong cac anh la khac nhau. Do do, vi tri khong gian cua cac vung (hoac
cac d6i twong) hodc quan hé khong gian giita nhiéu vung (hodc d6i tuong) trong mot
anh thi rat hiru ich cho tim kiém céc anh.

Céc thao tac nhu giao va chong duoc st dung. BS cuc mau két hop thong tin
khong gian véi thong tin mau xuét hién trong 4anh va tao ra mét dic trung rat quan
trong trong qua trinh tra ctru, goi la dac trung mau - khong gian.

Tuy nhién, tim kiém cac anh dua trén cac quan hé khong gian cia cac vung con
lai mot van dé nghién ctru kho trong tra ctru anh dya vao ndi dung, do phéan doan tin
ciy cta cac dbi twong hodc cac ving thuong 1a khong kha thi ngoai trir cac Gmg dung
rat gi61 han. Mac du mot sb hé théng chia cac anh thanh cac khdi déu, chi thu duoc su
thanh cong khiém t6n véi cac luge d6 chia khong gian nhu thé do hau hét cac anh tu
nhién khong thé ép thanh cac khdi con déu vé khong gian. Dé giai quyét van dé nay,
mot phuong phap dwa vao bién ddi radon, tin dung phan bd khong gian cia cac dic

trung tryc quan khong can phan doan phurc tap dugc dé xuit trong.
2.5. Phan doan

Phén doan 14 qua trinh phan anh ra thanh cac ving ma vé 1y tudng no s& tuong
g voi cac ddi twong xudt hién trong anh. Pay 1a budc rat quan trong d6i véi tra ciu
anh. Ca dic trung hinh va déc trung bd cuc phu thudc vao phan doan tdt. Trong phﬁn
nay chiing t6i s& mo ta mot sb ki thuat phan doan di c6 dugce str dung trong ca thi gic
may va tra ctru anh.

Mbét vu diém chinh cua cac thuat toan phan doan loai nay 1a no trich chon cac
duong bao quanh tir mot s luong 16n cac anh ma khong chiém thoi gian va nd luc cia
con ngudi. Tuy nhién, trong mot linh vuc tw nhién, véi cac anh khong c6 diéu kién tién
quyét, phan doan tu dong khong ludn ludn tin cdy. Mot thudt toan co thé phan doan
trong truong hop nay chi 1a cac ving, ma khong 1a cac di twong. Dé thu duogc cac ddi
tugng mirc cao, né can cé sy tro gitp ctia con ngudi.

Véi cac dic trung hinh, phan doan chinh xac 1a mong muén cao trong khi cac

dac trung bd cuc, mot phan doan tho co thé 1a du.

2.6. Do do
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2.6.1. Khai niém
Do do twong tr 13 mot trong nhitng phuwong phap t6t dé may tinh phan biét dugc
cac hinh anh qua noi dung ctia ching. Thong thudng hé théng tra ctru anh theo nodi
dung s& truy van hinh anh bang phuong phap do tuong tu dwa trén cac chirc ning, viée
xé4c dinh n6 ¢6 thé dudi nhiéu hinh thic nhu phat hién bié€n, mau sdc, vi tri diém anh...
cac phuong phap nhu histogram, mau sic va phan tich histogram dong cot sir dung
biéu d6 dé xac dinh do tuong tu.
Gid st D: 1a ham khoang cach.
k,I,m: 1a cac d6i tuong.
Thi Dcan dap ung céc tién dé sau:
e D&l X0ok=1
e D&l >0 khoang cich la s6 duong
e D&, > Dk khoing cach co tinh dbi xtng
e D&m XD&, I }DEm bat dang thirc tam giac

Do d6, do do c6 y nghia quan trong trong tim kiém anh dya theo noi dung. Bo

do mang y nghia quyét dinh két qua tim kiém s& nhu thé ndo, murc d6 chinh xac ra sao.
2.6.2. Mot s6 do do thong dung
2.6.2.1. Khoang cach Minkowsky:
D¢, = t|xik — % j €40
Trong d6, D&, : 1a khoang cach tir d6i tugng k dén dbi twong |.
d : 14 s6 chiéu ctia khong gian.
x, : 12 toa do thi i cua dbi tuong k..
x, : 12 dbi tuong i cua ddi tugng |

2.6.2.2. Khoang cach toan phwong
K K — -
Inter section@Q hq 3> >’ [(}hﬁ}ij Yerrol €41
i=1 j=1

2.6.2.3. Khoang cach Euclid:
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bay la cach tinh khoang cach Euclid thong thuong gitra cac K bin:
K
Inter section@Q h € 33> €Q >h ¢4
i=1

2.6.2.4. D¢ do khoang cach min-max

Puoc thuc hién trén ¥ tudng lay phan giao cua hai lugc d6 mau can so sanh, ta
s€ dugc mot luge do6 mau, tinh tong cac gia tri c6 dugc tr luge d6 may sé dugc do do

min-max. Khoang cach min-max thé hién sy tuong tu gitra hai lugc dd mau. Ta co:

d -~
D&, 1 > min €, x, D €43
i=1
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Chwong 3: KY THUAT TRA CUU ANH DUA THEO NQI DUNG

3.1. Mau sic
3.1.1. Lwogc do mau

Lugc do mau thé hién mau sic ctia anh. Mau sic 13 thong tin gin giii v6i con
ngudi nhat. Do d6, viéc tim kiém theo luge d6 mau s& than thién voi ngudi dung hon.
Dua vao luoc dd mau cé thé gitp cho ngudi dung tim kiém nhitng btc anh co sy
gidng nhau vé mau séc.

bJ do tinh tuong ty gifta mau sdc cua luge dd mau va cia anh truy van H (Q /

va lugc dd mau cua anh trong co s¢ dit liéu anh H ::
M . _\ _\\
dmin€dy,j HE, j_
~ -1

D(Q'ID/:. M
YHG.
j=1

6.1

Trong d6, M : tong s6 bin mau.

3.1.2. Vector lién két mau (Color Coherence Vector)

Ciing giébng nhu luge dd mau dic trung vector lién két mau ciing thé hién mau
sdc cta anh. N6 thé hién rd rang mat d6 phan bé mau trong anh. Vi hai anh c6 thé rat
gidng nhau vé lugc dd mau nhu ng do khac nhau vé su phan bd mau sic, nén trong qua
trinh tra ctru theo lwgc dd mau co thé cho ra nhidu anh thira. Néu trong qué trinh tra
ctru ma st dung vector lién két mau thi c6 thé khic phuc dugc tinh trang trén.

Véi mbi 6 mau, gia st s6 diém lién két mau 1a @ va sb diém khong lién két mau
la B thi vector lién két mau dugc xac dinh:

Ve =l(a, B) (@5, B,), - (2, By)] €2
Trong d6, n 1a s6 6 mau.

Do do tuong t giira hai anh dua trén dic trung vector lién két mau:

DC‘Q’ID::_ilKZQj_aDj‘-I—‘ﬂQj_’BDJ‘] 63:
=
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3.1.3. DPic trung ty twong quan mau (AutoCorrelogram)

Ciing gidng nhu vector lién két mau, dic trung twong quan mau ciing thé hién su
phan bd mau sic cua anh. N6 thé hién rd rang mat d6 phan bd mau trong anh hon. Dic
trung nay cling nhim giai quyét viéc du thira trong tra ctru anh, giGp tim nhitng birc
anh c6 ngir nghia gan véi anh truy van hon nhd cac tinh chit sau:

e Bao gom cic thong tin vé sy twong quan vé mat khong gian cac mau

e (6 thé dugc dung dé mé ta sy phan bd toan cuc ciia mdi quan hé khéng gian cuc
bo gitra cac mau.

e Kich thudc cua vector dac trung c6 dung lugng luu trit nho
Do do tinh twong tu v& mau sic giita dic trung trong quan mau cua anh truy

van |, va anh trong co so dit liéu |, :

IRUBD RN N ETN B | €4

Trong d6, d = ¥35....,2k +1

N : 12 tong bin mau.
3.2. Do do khoang cach giira cac lwge dd6 mau
3.2.1. Khoang ciach dang Minkowsky

Do do nay chi so sanh cac bin gibng nhau gitta cac lwoc dd mau (xem hinh 3.1)
va duoc xac dinh :

N _ r -
4Q1 =Y =, ] ¢s’

Trong d6, Q va | la hai anh.
N 1a sb cac bin trong lugc dd mau
H, I 1a gié tri bin i trong luge d6 mau H

H, | 1a gia tri bin i trong luoc d6 mau H,
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NPRRN )
e mm—mmme——— 4

v

—mmmn = ——— =
N e = ==

—
N=8

Hinh 3.1: Khodng cdch dang Minkowsky.

3.2.2. Khoang cach toan phwong

DJ§ do nay khong chi so sanh céc bin giong nhau ma so sanh nhi€u bin gilta cac
lurgc d6 mau (xem hinh 3.2) va duoc xac dinh:

dQ1 =@,-H A€, -H, €6
Trong do, Q va I 1a hai anh.
Ho la luoc dd mau cua anh Q.
H, 1a lugc d6 mau cua anh 1.
A=[a;;] lamatrdn N x N.
N I3 s6 céc bin trong lugc d6 mau.

a | biéu thi sy twong ty gitta mau i va mau j.
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e it
Y

v

N e = ==

N=8
Hinh 3.2: Khodng cdach toan phuong.

3.2.3. Py do khoang cach min-max

Puoc thuc hién léy phﬁn giao cua hai lugc dd can so sanh, ta s& dugc mot lugc
dd. Tinh téng cac gia tri co duogc tur lugc dd nay cho ta dugc do min-max. Khoang cach
min-max thé hién su tuong tu gitra hai lugc do. Cong thurc:

Déi v6i d6 do min: ta tinh dua vao gid tri min tai mdi K bin mau
inter section€Q h (> min KO F:h (T} 3 'Ya
j=1
Poi voi d6 do max: ta tinh dua vao gia tri max tai mdi K bin mau
Inter section @ Q ) ]}ZK:max RO J.h(} 3 €8s’
j=L

Intersection @ ;hq

max(ZhQ]:Zh( ]:j

Matching@ Q ,hq = €69

3.3. K¥ thuat dua vao dic trung mau

C6 hai k¥ thuat thuong dugc sir dung trong tra clru anh theo ndi dung dua trén

dac trung mau do6 1a lvge d6 mau toan cuc va luge d6 mau cu bo.
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3.3.1. Lwoc do mau toan cuc

Luoc do mau toan cuc mo ta sy phan bo mau st dung tap cac bin mau. St dung
lugc d6 mau toan cuc, mot anh s€ dugc ma hoa voi luge do mau cua né va khoang cach
gitra hai anh s€ dugc xac dinh bdi khoang céach gitta nhitng lugc d6 mau cua chung.

Véi k¥ thuat ndy ta c6 thé sir dung cac do do khac nhau dé tinh toan khoang cach giira

hai Iugc @6 mau. Vi du:

25%

Image A White Gray Red

50%

Image B White Gray Red

33,3%

Image C White Gray Red

Hinh 3.3 : Ba dnh va biéu d6 mau twong ing.
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Trong biéu dd c6 ba mau: White, Gray anh Red. Ta c6 ki hiéu lugc d6 mau nhu sau:
Image A { 25%, 41.7%, 33.3% }.

Image B { 50%, 16.7%, 33.3% }.

Image C { 33.3%, 25%, 41.7% }

Ta c6 do do khoang cach gitra hai anh A va B (st dung d6 do khoang cach Euclid) cho

Iugc d6 mau toan cuc la:

d€@,B =0.25-05" + 0.417-0.167 * + €.333-0.333 > =0.829
d€@,C 3-0.203 va d@,C >0.204

Lugc d6 mau toan cuc 1a phuong phap truyén théng cho viée tra cru anh dua theo mau
sdc. Mat khac, n6 khong chia cac thong tin lién quan dén sy phan bé mau cia cac
vung. Do vay, khoang cach giira cac anh d6i khi chua thé chi ra duoc su khac nhau

thuc su gitta chung. Di€u nay chinh 1a han ché cta Iugc d6 mau toan cuc.
3.3.2. Lwge do mau cuc bd

Phuong phap luoc do mau cuc bo bao gdm thong tin lién quan dén su phan bd
mau cia cac vung. Trude tién nd phan doan anh thanh nhiéu khéi va sau d6 biéu dién
biéu d6 mau cho mdi khbi, mdi anh s& duoc biéu dién béi nhiing biéu d6 nay. Khi so
sanh hai anh, khoang cach dugc tinh toan bang cach sit dung nhiing biéu d6 cua chiing
gilra mQt vung trong anh va mot vung tuong ng trong anh khac. Khodng cach gitra hai
anh duoc xac dinh bang tong tat ca cac khoang cach nay. Khi sir dung cin bac hai cta
d6 do khoang cach Euclid dé tinh toan khoang cach biéu do thi khoang cach giira hai

anh Q va I cho biéu d6 cuc bd la:

se1>5 Segn ¢10°

k=1

Trong d6, m: 1a s6 vung dugc phan doan trong anh.
n:la s6 mirc trong biéu d6 mau.

H | : 12 gid tri cia mic i trong biéu d6 mau dai dién cho ving k cia anh.
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Chuong 4: TRIEN KHAI & THU'C NGHIEM

4.1. Quy trinh xiy dung phan mém tra cttu anh tong hop

Lya chon tap anh
tong hop

™ CcsDL

Hinh 4.1: Quy trinh hudn luyén tdp di liéu dnh ban dau

a2

Iﬂ.ﬂ--.
Anh cén truy vén HH--ﬂ---

'

An Aa Ao B Ao B Aa

Tinhdo dokhoangcich | e Aaa b BN A B Aao
g A Ad Aa Ao Aa A A

Két qua truy van

Hinh 4.2 M6 hinh cua vng dung



4.2. Lwa chon tip miu

332

329136

2.76_86

“

15.20.26 16_36_44

6_82 116 6_148_156 75379

1699126 17.26 18 19.37.16 212954

2186141 22.2015 22213 22.32.46 22.50_20 23.52.44 24.25 30

24129152

26_25_26 27_35.160 27 6790 2838 41

) Ay

287699 28131132 2921 16 293531 29 65.88 29.75.94 30_66_48 306893
Hinh 4.3: Tdp anh co so dir liéu
- Tap anh mau ma em st dung gém 1.491 anh thudc cac thé loai:
o Céc ky quan
o Dong vat hoang da
o Phong canh ty nhién
o Dan cu mot s6 ving & Chau Phi
o

Puoc suu tim tir trang: http://www.fuzzywobble.com

4.3. Lwa chon phwong phap truy vin anh

Sau khi nghién ctru cac phuong phap truy van anh theo noi dung (da trinh bay &
chuong 3), em nhan thay phuong phap tra ctru anh theo ndi dung dya trén dic trung
vé mau sic phu hop véi ching em vi cac 1y do:

o D@ tiép can
o D@ cai dat
o Két qua twong d6i tot trong mot s6 trudng hop nhat dinh

Cac do do lugc d6 mau ma em st dung la:


http://www.fuzzywobble.com/

48

- Do do khoang cach toan phuong
- Do do khoang cach min-max

Trong do6, voi do do khoang cach toan phuong, em stir dung thu vién xi ly anh
OpenCV - v6i wrapper cho C#NET 1a EmguCV dé thao tac mot s6 ham nhu Tinh
lrge dd mau, nap anh ... V6i do do khoang cach min-max, em khong st dung thu
vién bén ngoai.

4.4. Xay dung &rng dung

GIAO DIEN NGUOI SU DUNG

Interface IlmageCompare

RGBHistogram_TOANPHUONG RGBHistogram_MIN

Class tinh do do khodng Class tinh do do khodng
cach toan phuong cach min/max

Hinh 4.4: Kién triic ciia g dung
- Interface IlmageCompare: La giao dién dinh nghia ra cac phuong thirc can
trién khai chung cho cac 16p str dung dé so sanh cac lwge d6 mau.
Phwong thirc can trién khai la:

o double GetSimilarity(Bitmap a, Bitmap b): Phuong thirc truyén vao 2
16p Bitmap (1a 2 anh can so sanh). Két qua tra vé tir [0-1] 1a gia tri do
tuong tu gifra 2 anh.

- Xay dung mot struct RBGHistogram dé luu trit cac thong tin vé luoc d6 mau.
- Trién khai 2 16p: RGBHistogram_ToanPhuong va RBGHistogram_MIN ké
thtra tr [ImageCompare dé thuc thi viéc so sanh luoge dd mau nhim thuc hién

muc tiéu bai toan.
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- Xay dung cac phuong thire xtr Iy giao dién, nap anh, hién thi két qua ...

Méi truong trién khai:

- Phan ctg: Cau hinh tbi thiéu dé cai dat NET Framework 3.5

- Hé diéu hanh: Windows XP, Windows 7

- MOoi trudong can: NET Framework 3.5
45. Két qua

- Giao dién tng dung:

+, Tra cu anh theo néi dung - Sv Bai Thi Thuy Nga

Tra clu Danh sach anh

Anh cin

tra ciru

Mc d6 gidng nhau: _ 0%

@ Khoang cach toan phudng () D8 do Min/Max
N Tra clu
L | 0 =

Tra ctiu anh trong thu muc

C:\Users\DuyHungHD6\Desktop'tile_output | Chon thu muc

101_76_55png

0%

101_78_59.png —
10128753 png L
101_88 97png
101 89 73png
101_80_77png
101_93_83png
101_96_86png
101_98_100.png 5

DS anh trope

0%

Hinh 4.5: Giao dién iing dung

két

qua
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- Két qua thir nghiém

e Raee 1 M e =,|_EMW

Danh séch anh

. Tra cu dnh theo noi dung - Sv Bl Thi: Thu{Ngav .

Tra clu

Mdc 43 gidng nhau

© Khoang cchtoan phudng () D3 do Min/Max
- | s
Tra cdiu anh trong thi muc
C:\Users\DuyHungHDE\Desktop tle_output

100_103_92png A

100108 113png £
100117_139png -
100_117.

)_117_3Upng
100_143_155png

100_85_55.png >,

Hinh 4.6: Tién trinh tra citu
r = e e - — s

«, Tra cru anh theo ndi dung - Sv Bui Thi Thuy Nga

Tra clu Danh sach anh

() Khodng cach toan phudng @ D& do Min/Max
y \Tra clu
I 31372ms | —

Tra ctiu anh trong thu muc

C:\Users\DuyHungHD6&"\Desktop'tile_output [ Chon thu muc

99_94_85png -

CF100jpg —
render_5jpg

Hinh 4.7: Két qua tra citu
- Thuc nghiém va so sanh giira két qua khi str dung d6 do khoang cach min/max

va d§ do khoang cach toan phuong.
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= ——
PIESSEE ) . Tra cdu dnh theo ndi dung - Sv Bai Thi Thuy Nga =)

Tra clu

@ Knosng céch toan phudng ©) B do Min/Max
4 Tl
—) {32 s =

Tra ot dnh trong th muc

C:\Users\DuyHungHD8\Desktop e _output 5 Chon thu muc:

55,54 85png = s1.32% 073 89207
99.95_76png e B

9996 103png
9996 77ng

©) Knodng cach toan phudng ©) B3 do Min/Max
4 Teol
. :1372ms =

Tra e dnh trong thi muc:

C:\Users\DuyHungHD6\Desidop tle_output s Chon thu myc
)_34_85 pn B

83.96% 7358%

Do do khoang cach toan phuong Do do khoang cach min/max

Hinh 4.8: So sdnh giita hai ky thudt sir dung
Theo két qué chd quan, thyc nghiém tr 21 vi du. Chung em nhan théy, do do
khoang cach toan phuong cho phép tim anh twong ty tét hon. Nhung lai tim anh chinh
xac kém hon. Nghia 1a néu c6 nhiéu anh giéng nhau, chi khac nhau vé kich thuéc, do
sang thi két qua cua k¥ thuat sir dung do do khoang cach toan phuong cho két qua kém
chinh x4c hon.

PQ PO KHOANG PO PO KHOANG
CACH TOAN PHUONG CACH MIN/MAX

Tim anh c6 diac trung mau

) Tt hon
kha tuong tu nhau
Tim nhiing anh chi khac nhau p
L o To6t hon
vé kich thudce, do sang...
Do phtic tap thuat toan Cao hon

B ) n Nhanh hon (vi st dung thu | Chdm hon vi em chua
Toc do thuc nghiém trong | T L
ine d vién OpenCV voi ki€u dir | tdn dung dugc cac k¥
ung dun

& aung liéu con trd6 manh m¢) thudt con tro trong C#
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KET LUAN

% Panh gia

Bai do an di trinh bay dugc mét sb k¥ thuat nén tang ctia hé thdng tra ctru anh
theo ndi dung. Bao gdm, mo ta ndi dung truc quan, danh gia do twong tu, so d6 danh
chi s6, trong tac v4i ngudi st dung va danh gia hiéu ning hé thong. Trong d6, nhan
manh vao k¥ thuat vao cac ky thuat mo ta cac dac trung tryc quan.
¢ Nhirng muc tiéu da dat dugc

e Gidi thiéu tong quan vé tra cru anh theo ndi dung

e Ap dung phuong phéap tra ciru anh theo nodi dung vao bai toan tra ctru anh theo

dac trung mau.
¢ Nhirng muc tiéu khéng kha thi
e Chua c6 chuc ning tra ciru anh bang cach két hop nhiéu dic diém.
e Chura cai dit dugc ki thuat danh chi sé.
% Hwong nghién ciru trong twong lai
e Cai dat ky thuat truy van dya trén dic trung két cAu Taumura, loc Garbor.

e X4y dung ing dung web dap tng yéu cau bai toan.
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