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1. Muc tiéu:

+ Tim hiéu, tong hop, hé thong lai cac phuong phép, k¥ thuat tra ciru anh. Qua d6 tao ra
mot tai liéu co hé théng vé tra clru anh.

+ Cai tién mot sd phuong phap tra ciru anh dwa vao ndi dung.

+ Ap dung mot s6 phuong phap tra ctru anh vao thuc té: dé xay dung thtr nghiém mét hé

thong tim kiém anh.
2. Noi dung chinh
- Nghién ctru chuyén dé 1y thuyét 1 (Tra ciru anh dya trén mau sic)
- Nghién ctru chuyén dé Iy thuyét 2 (Tra ctru anh dya trén hinh dang)

- Thyc hi¢n chuyén dé nghién ctru thuc nghiém 1 (Cai dat thir nghiém phuong

phap tra clru anh dya trén mau sac).

- Thyc hién chuyén dé nghién ctru thuc nghiém 2 (Cai dat thir nghiém phuong

phap tra ctru anh dua trén hinh dang).
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- Thuyc hién chuyén dé nghién ctru thyc nghiém 3 (Xay dung chuong trinh

phan mém tra ctru anh)
3. Két qua chinh dat dworc:

- Hoan thanh cac chuyén dé nghién ctu vé cac van dé ly thuyét va thuc

nghi¢m

Pé xuit 01 cai tién phuwong phap tra ctru anh dua trén hinh dang [4]

Pé xuét 02 cai tién phuwong phép tra ctru anh dua trén mau sac [1,3]

Dé xuit cai tién 01 phuong phap phan doan anh mau [2]

C4c cai tién duoc cong bd trong 02 cong trinh khoa hoc tai Tap chi Khoa
hoc va cong nghé - Pai hoc Thai Nguyén [3,4] va mdt cong trinh tai Ky yéu hoi thao

qudc gia “Mot sb van dé chon loc clia cong nghé thong tin va truyén thong™ [1].
- Bién soan 01 tai liéu tham khao (luu hanh noi bg).
- Huoéng dan 02 d& tai NCKH sinh vién nam 2009.

- Huéng dan 02 d6 4n tot nghiép nam 2007.
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SUMMARY

Project Title: RESEARCH TO APPLY SOME CONTENT BASED IMAGE
RETRIEVAL METHODS TO REALITY.

Code Number: B2007-TNO07-04
Coordinator: Msc. Nguyén Vin Téi
Implementing Institution:

Faculty of Information Technology, Thai Nguyen University
Cooperating Institution(s): Institute of Information Technology (10IT)
Duration: from Jan, 2007 to Dec, 2008
1. Objectives:

This project researches the fundamentals of image retrieval. We edit a book
which is named “Image Retrieval”. Then, we improve color based and shape based
Image retrieval method. We apply some content based image retrieval method to

develop a CBIR system (Photo Explore).
2. Main contents:

Researching the 1% theoretic subject (color based image retrieval)

Researching the 2" theoretic subject (shape based image retrieval)

Researching the 1% experimental subject (implement color based image

retrieval system).

- Researching the 2" experimental subject (implement shape based image

retrieval system).

- Researching the 3" theoretic subject (Developing Photo Explore system)
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Results Obtained:
Completed the theoretic and experimental subjects
Improved 01 method of shape based image retrieval
Improved 02 methods of color based image retrieval
Improved 01 method of color image segmentation

The improvings published in proceedings of the national conference and

Thai Nguyen University’s Journal of Science and Technology.

Edited “Image retrieval” book. Supervising of 02 scientific research for

student projects (2009) and 02 graduate student thesis (2007).
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CHUONG 1. MO DAU

Nhitng nim gan day, anh sd ngay cang thu hit dugce sy quan tim cua nhiéu
ngudi, mot phan 1a do cac thiét bi thu nhan anh sd ngay cang phd bién va c6 gia ca
phu hop, cho phép nhidu ngudi cé thé so hiru va sir dung. Mit khac cac cong nghé
ché tao thiét bi luu trir luon duoc cai tién dé cho ra doi cac thiét bi luu trit ¢ dung
luong 16n va gia thanh ha lam cho viéc luu trir anh dudi dang cac file tré' nén pho
bién. Thém nita 1a su phat trién cta mang Internet lam cho sb lugng anh s6 duoc
dua 18n lwu trit va trao doi qua Internet 1a rat 16n. Nam 2006, trén 300 triéu hinh anh
da duogc tai 1én Flickr, mot trong nhitng cong dong chia sé hinh anh 16n nhét trén
internet. Con s6 nay cho thiy thuc té 1a s6 lugng anh s6 duoc luu giit trong cac co

s¢ dit liéu dang gia tang nhanh chong.

Tuy nhién khi s6 lugng anh dugc luu trit trd nén rat 16n thi van dé 1a phai co
nhitng phuong phép to chiic co sé dit liéu anh tot cung v6i nhitng k¥ thuat tim
kiém, tra ctru anh hiéu qua, ¢6 do chinh xac cao va cé hi¢u nang tét. Viéc tim kiém
dugc mot buc anh mong muén trong hang triéu bic anh thudc du loai chu dé khac
nhau 1a rat khé khan. Khi sb luong anh trong mot bd suu tap con it, viéc nhan dién
mot blrc anh hay viéc so sanh su gidng va khac nhau giira nhiéu btrc anh c6 thé thuc
hién duoc bang mat thuong, tuy nhién khi c6 sd lugng rat 16n anh thi viéc so sanh
bang mat thuong 1a rat khé khin, doi hoi phai c6 nhimg phuong phap hiéu qua va

chinh xac hon.

Trong thuc té, bai toan tra ctru anh sb co rat nhiéu tng dung quan trong. Vi du
nhu trong linh vurc ngan hang viéc so sanh chit ky ctia khach hang véi mau chir ky
da duoc luu trit sin c6 thé thuc hién rat nhanh va chinh xac néu c6 dugc mot phﬁn
mém so sanh mau chir ky tot. Thyc té hién nay tai cac ngan hang & Viét nam nguoi
ta van phai st dung phuong phap so sanh bang mat thuong vi viéc so sanh chit ky
béng phﬁn mém van chua thuc hién duoc. Mot vi du khéac 13 bai toan quan ly biéu
trung (logo) trong linh vuc s& hitu tri tué. Khi mot don vi mudn dang ky logo riéng
cho don vi ctia minh thi co quan quan 1y phai tién hanh ddnh gia xem miu logo d6
da duoc sir dung hay chua hodc c6 twong tuy voi mau logo nao d6 dang duoc sir
dung hay khong. Trong truong hop nay néu st dung mét thuong dé duyét thi s& tén

rat nhi€u thoi gian, néu c6 cac phan mém cho phép tim kiém trong co s¢ dit li¢u anh

S6 héa boi Trung tam Hoc liéu - PHTN http://www.lrc-tnu.edu.vn/




c¢6 san nhirng biéu trung tuong ty véi biéu trung mau thi viée danh gia su tuong tu

s€ dé dang hon nhiéu.

Trong linh vuc khoa hoc hinh sy, nhu cau so sanh mau van tay, hay tim kiém
anh toi pham dat ra nhitng bai todn tra ctru anh. Gia st ching ta to chirc quan 1y
nhan khau véi thong tin anh van tay cta ting ngudi. Trong mot vu an, nhan vién
diéu tra thu thap duoc mau van tay trén hién truong, khi d6 nguoi ta can tim xem
mau van tay d6 khép voi van tay cia ai trong hang chuc triéu hinh 4nh van tay trong
co s6 di liéu. Néu c6 phan mém thyc hién chinh x4c, nhanh chong diéu nay thi gitip

ich rat nhiéu cho cong tac diéu tra.

Mot vi du nita la trong linh vuc bao ton, bao tang, van dé luu trir va tra ctru
anh s6 co vai trd ngay cang quan trong. Anh ciia cac tdc pham hoi hoa, diéu khac
hodc céc ¢6 vat duoc luu trit dudi dang céc file anh s€ dam bao dugc chét luong tbt
hon, thoi gian luu trir 1au dai hon va viéc trao doi hay gidi thiéu voi cong chiing
cling d& dang hon. Bai toan tra ciru c¢6 vat xuat phat tir mot thuc té ciia nganh bao
ton, bao tang 1a khi suu tam duoc mot cd vat méi, nguoi ta can xac dinh hang loat
cac thudc tinh nhu nién dai, chét liéu, nguén géc va ¢6 thé 1a chu s& hitu cta cd vat
d6. Néu c6 duge su trg gitp cia phan mém tra ctru anh phu hop thi ngudi ta co thé
dé dang xac dinh xem mau c6 vat d6 da duoc luu trit trong co s¢ dit liéu nao hay
chua, c6 nhitng loai co vat ndo tuong tu v4i nd trong kho tang c6 vat ciia thé gidi va
phﬁn mém c6 thé dua ra anh cia cac loai c6 vat c6 mau sic, hinh dang, hoa van
tuong tu voi ¢d vat vira tim thay. Nhitng thong tin nay s& gitip ich rat nhiéu cho céc

chuyén gia trong qua trinh phan loai, kiém ching mot co vat.

Pi c¢6 mot s6 hé thong tra ciru anh ndi tiéng nhu QBIC (IBM), Virage (Virage
Inc.), Photobook (MIT), VisualSEEK (Columbia University)... [21, 41, 36, 13, 16].

Trudc nam 1990, nguoi ta thuong st dung phuong phép tra ctru anh theo van
ban (Text Based Image Retrieval). Theo cach ndy nguoi ta s& gan cho mdi birc dnh
mot 101 cha thich phu hop vo1 ndi dung hodc mét dac diém nao d6 cua anh, sau d6
vi€c tra ctu anh dugc thyc hién dya trén nhiing 161 cht thich nay. Phuong phap nay
kha don gian, tuy nhién lai khong thé 4p dung dé tra ctru cac co so dit liéu anh c6 sb
lwong anh 16n va két qua tra ctru thi mang tinh cht quan va cam ngit canh [21,5]. Boi

vi cac k¥ thuat tra ctru dya trén van ban chi cé thé duoc ap dung khi hinh anh da dugc
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mo ta. Viéc tu dong hiéu noi dung mot buc tranh theo cach ciia con nguoi 1a mot
cong viée rat kho. Van dé nay duoc goi 1a 16 hong ngir nghia (semantic gap)[56].

Mot trong nhitng phuong phap duoc nhidu ngudi quan tim nghién ctru hién
nay la phuong phip “Tra ctru anh dya theo ndi1 dung” (Content Based Image
Retrieval). Y tuéng phuong phap nay 1a trich chon cac dic diém dwa vao ndi dung
tryc quan cta anh nhu mau sdc, Két cau, hinh dang va bb cuc khong gian ctia anh dé
1am co s& cho viée tra ctru, sip xép, t6 chirc co s dit liéu anh [21, 41, 8].

Pé tai nay tap trung nghién ciru phuong phap tra ciru anh dya trén mau sic va tra
ctru anh dua trén hinh dang. Phan con lai trong chuong nay, ching t6i gidi thiéu mot sd
nghién ctru lién quan va hudng nghién ciru ciia chung t6i. Cudi chuong, ching toi gidi
thiéu vé cac cong tac vién va dong gbp ciia ho.

K¥ thuat tra ctru anh trén co s& mau co ban co nhiéu han ché. Han ché thir nhdt cta
k¥ thuat co so 1a khong sir dung tinh twong dong giita cac mau. Khi d6, hai anh véi mau
cam nhan trong dong nhung khong c6 mau chung thi khoang cach cua ching s& 16n, ¢ thé
1a cuc dai. Vi han ché thir nhat nay, mot s6 tac gia da dua ra nhiing cach khéc phuc nhu:
Niblack [26] dua ra thuéc do muc do gidng nhau trong d6 quan tam dén dong gop cac mau
cam nhan tuong t. Chan [12] dé xuat k§ thuét tinh toan khoang cach mau trong d6 céc gia
tri biéu d6 mau duoc diéu chinh trén co s¢ mirc do twong tur mau. Lu va Phillips [24] dua
ra huéng tiép can st dung biéu dd trong sb cam nhan (PWH — perceptually weighted
histogram). Han ché thir hai 1a khong sir dung quan hé khong gian giira cac pixel. Dé giai
quyét van dé nay, Lu va Phillips [24] dua ra hudng tiép can 1a tich mau nén khoi mau can
canh (phan doan anh) sau d6 biéu dé mau nén va biéu dd mau can canh duoc tinh toan va
su dung. Han ché thir ba 1a khong gian mau lga chon dugc lugng tur hoa déng nhét mac du
cac mau diém anh khong phan bd dong nhét trong khong gian mau. Wan va Kuo [52] dwa
ra giai phap lugng tir hda mau khong ddng nhat. Bé khic phuc nhitng nhuoc diém cia
phuong phép co so, huéng tiép can lya chon khong gian mau thich hop ciing da duoc
dé cap. Trong dé tai nay, ching tdi dua ra mot hudng tiép can khac nham khic phuc han
ché thir nhat va han ché thi ba néu trén cia k¥ thuat co so. Hudng tiép can ma ching toi

dua ra 1a cai tién viéc tinh toan cac bins mau bang cach sir dung k¥ thuat phan 16p dit liéu.

Nhu da trinh bay trén day, ky thuat tra clru co s¢ dua trén lugc dd mau chua

tan dung duoc cac dac tinh cuc bd cua viung cua anh nhu mau va khong gian. B¢ tai
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