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LOI CAM ON

Trudc tién, con xin bay toé 10ng biét on dén cha me di sinh thanh, nudi

day con khon 16n dé con c6 duoc thanh qua nhu ngay hom nay.

Em xin chan thanh cam on TS. Pao Nam Anh - nguoi lubn chi bao,
truc tiép huong dan, cung cip nhitng tai liéu quy bau, nhan xét gitp d& em

trong lua chon hudéng nghién ctru cling nhu qua trinh hoan thanh Iuan van.

Em cam on cac thay cd gido Vién Cong nghé Théng tin - Vién Khoa
hoc va Cong nghé Viét Nam, Truong Pai hoc Cong nghé thong tin va
Truyén thong - Pai hoc Thai Nguyén. Céc ban hoc vién 16p Cao hoc CK09

da luén dong vién tbi trong qua trinh hoc tap va hoan thanh luan van.

Xin cam on cac déng nghiép tai Truong Pai Hoc Dan Lap Hai Phong

da giup dd, hd tro trong sudt qua trinh hoc tap, cong tac.



LOI CAM DOAN

Toi xin cam doan luan van nay do toi tu nghién ctu, tim hiéu va tong
hop tir nhiéu ngudn tai liéu khac nhau. Luan vin tot nghiép 1a két qua cua
qué trinh hoc tap, nghién ctru va thuc hién hoan toan nghiém tdc, trung thuc
ctia ban than. T4t ca céc tai liéu tham khao déu co xuét xt 16 rang va duoc

trich dan hop phap.

Tai xin hoan toan chiju trach nhiém vé noi dung va sy trung thuc trong

luan vian tt nghiép Thac si cia minh.



MUC LUC

DANH MUC CAC THUAT NGU, CAC TU VIET TAT ..o iii
DANH MUGC CAC BANG ...ttt eeee et iv
DANH MUC CAC HINH ....coviiiceceeee ettt v
MO DAU ... 1
CHUONG 1: TONG QUAN VE RUT GON VA BIEU DIEN POI TUQNG .....3
1.1 Mot $6 Kh&i niem X 1Y 4NN, 3
1.1.1 Anh va diem ANN oo 3
1.1.2 LAN CAN CUA Q1M ANN.ivieieeeoeeeeeeeeee ettt 4
1.1.3 MO 18N KEE M 4NN covovviecee s 4
1.1.4 Po khoang cch gitta cac dieM ANN .......ccooveeveieeeceeee e 5
L1155 MUC XAM 1ttt ettt ettt ae e be e sbeeerae e 5

1.2 Bién va cac phuong phap tim bi€n.........ccccccovviiiiiiiineeeee e 6
1.2.1 Phat hien DIBN trEC tIP ....vveeeeeeeeeeeee e, 6
1.2.2 Phat hién DIBN GIAN TP ....v.cveeeeeeeeee e, 7

1.3 C&c phép todn hinh thai hoc coban ........ccccveveiveiecicce e, 7
1.3.1 Pinh nghia phép gian (Dilation) ...........ccooceiiiiiiiniie e, 7
1.3.2 Dinh nghia phép co (Er0SION) .......ccccvvveiiiiiieiiece e 8
1.3.3 Dinh nghia phép m& (OPEN) ...ovvvviiiiiieieecee e 8
1.3.4 Dinh nghia phép dOng (CloSe) ......ceeviviiiiiiiiiiiie e 9

1.4 Biéu dién hinh dang d6i tWONG.......c.oveevieeeieieeeeeeeeeee e, 9
1.4.1 K¥ thuat biéu dién hinh dang dya trén Dien.........c..cccevevvevevieennnne, 11
1.4.2 K§ thuat biéu dién hinh dang dya trén VONg...........cccevevvevevreennense. 11

1.5 Xuong va cac phuong phap tim XUong.........ccocevevieeiiieniie e 12



1.5.1 Phuong phap tim xuong dua trén [am manh...........c..ccccccevveieenn, 13
1.5.2 Phuong phap tim xuong khong dua trén lam manh ..................... 15
CHUONG 2: MOT SO KY THUAT CAT TIA XUONG .......coovvovrrrrrrrrrnne, 16
2.1 K§ thuat cit tia xwong Discrete Curve Evolution (DCE)..................... 17
2.1.1 GHAI PRAP c.oveecie e 18
2.1.2 D0 phtc tap CAA DCE ......c.oooieeeeciece e 27

2.2 K¥ thuat cat tia xwong Discrete Skeleton Evolution (DSE) ................. 28
2.2.1 GHAI PRAP .ot 29
2.2.1 DO phirc tap CAA DSE........c.coiieieeeece e 32

2.3 K§ thuat cit tia xwong Bending Potential Ratio (BPR).........c.cccoovuve... 33
2 N T T o] - oI USSR 34
2.3.2 Cat tia XUong VAT BPR ......oeceeeieeeeeeeeeeeeee s 40
CHUONG 3: THU NGHIEM CAT TIA XUONG ........cc.covvvereereresereeerinane, 44
3.1 Moi truong cai dat thir nghiém ..o, 44
3.2 Thir NGNIEM CAt Ha XUONEZ .....cvorvreveereeieeeeeeeeese st esesnens 45
32 L KFthUAt DCE.......icicieeccee e 45
3.2.2 KYthUAE DSE .....coiiiiiiieeeee et 47

3. 2.3 KF thUAL BPR ....ocviiiiiicicee et 49

3.3 Mot vai so sanh gitta DCE, DSE VA BPR ........cccccooviiiiiicececceee, 51
3.4 NNAN XL CUNG ... 54
KKET LUAN ..ot ase st s st 55

TALLIEU THAM KHAO ..o eeseeseeeese e essssese s ssessesesenees 56



DANH MUC CAC THUAT NGU, CAC TU VIET TAT

CAC THUAT NGU

Close Phép dong
Dilation Phép gian
Erosion Phép co
Fourier transform Chudi Fourier
Gray level Muc xam
Open Phép m¢o
Pixel Piém anh
Resolution Do phan giai

Shape Hinh dang



CAC TU VIET TAT
BPR Bending Potential Ratio
DCE Discrete Curve Evolution
DSE Discrete Skeleton Evolution
IP Information preserving
NIP Non Information preserving
XLA Xir Iy anh
DANH MUC CAC BANG
Bang 3.1: Mot s6 anh duoc st dung trong thuc NGRIEM.....c...ocecvveeeereeeeen, 44
Bang 3.2: So sanh xuong hinh mong ngua..........ccccceve i, 51
Bang 3.3: So sanh xuong Than [aN ........ccoooveeereeeeeeeeeees e, 52

Bang 3.4: So sanh xuong Lac da.........cccceviviiiiiiiii i 53



DANH MUC CAC HINH

Hinh 1.1: Phén loai cac k¥ thuat mo ta hinh dang .......c.ccceeevveveviccccee 10
Hinh 1.2: Vi du V& Anh VA XUONE ....v.veveeeeeeeesieeeeeeeees st 12
Hinh 1.3: Minh Roa V& truc trUNQG Vi.......c.oveeeeeeeeeeeeeeeeeeeeeee e eeeeee e 15
Hinh 2.1: Nhanh xuong thtra phét sinh boi nhiéu duong bién........................ 16
Hinh 2.2: Xuong ban dau va xuong sau khi cat tia voi DCE .........c..cccccuue..e. 17
Hinh 2.3: Pudng dam lién tuc 1a cung ban dau [x,y]. Cung [a,b] chinh Ia

arc(s,[x, y])=[a,b]. Xuong la cac duong dam cach quang ...................... 19
Hinh 2.4: Tinh toan cac dinh 161 trén dudng DA0 ..........cevvveeeveeeeeeeeeeeens 20
Hinh 2.5: Pa gidc don gian Vi 8 diNN........cceoviiiiiiiiicce e 21
Hinh 2.6: B xuong cua la vdi cac nguong Khac nhau...........ccooceeveeeeee, 22
Hinh 2.7: Minh Noa Cat tia XUONE .......vvvveeereeeercieeeeesss s sessen e, 23
Hinh 2.8: Minh hoa qua trinh tim XUONE ......cccoereiiriie e 24
Hinh 2.9: Minh hoa cat tia xuong v&i DCE...........cc.ccovveeeireeeeseeeeeeesneae 25
Hinh 2.10: Loai bo dinh 16i khdng quan trong tao ra xuong toi uu................ 26
Hinh 2.11: Céc diém xuong cudi (a) va mong mudn (b).......cccoevvververreennennes 28
Hinh 2.12: Nhanh xuong it y nghia mau do (a) duoc loai bo (D) ................... 28
Hinh 2.13: Céc diém xuong cudi (d0), cac diém giao (Xxanh)........c..ccceeeeeee. 30
Hinh 2.14: Khdi phuc lai hinh dang g tlr XUong .........cccevveeveeesvecseen, 30
Hinh 2.15: Pinh nghia ctia diém ghost VA BPR .........c..cccvveeeeveeiseeeeeeeeeees 35
Hinh 2.16: VONG Ca di8M GNOSE .....e.eeeeseeeeeee e 36
Hinh 2.17: Hinh chir nhat véi cung mot dinh thém vao duong bién.............. 39
Hinh 2.18: Xuong chan cda mot con Lac da .........cccooveiiiiiiiiiiie, 41
Hinh 3.1: DCE véi cac ngudng Khac nhau ..., 45
Hinh 3.2: Xuong Bach tUOC SAU CAL tHa .........cveeeeeeeeeeeeeee st 46
Hinh 3.3: Cét tia Xuong vOi DSE ........covivevsieiieieesessesses s sessenienenn, 47
Hinh 3.4: Cét tia BPR Vi cac ngudng KN&c NNau ..........cv.vvvveeeveersieieae, 49
Hinh 3.5: Nhanh xuong cudi bi ngan do ngudng khéng phi hop .................. 50

Hinh 3.6: Minh hoa muirc d6 dong gop khac nhau............cccooevviiiiinicicnnn, 50



MO DAU

Muc dich quan trong trong phan tich anh 1a déi sanh va nhan dang ddi
twong. Viéc nay cd thé dugc thuc hién théng qua mot vai cach, st dung mau
sac, két cau, hinh dang, momen va vi tri. Hinh dang 1a yéu té quan trong cua
d6i twong va ciing 1a huéng nghién cau quan trong trong phan I6p va nhan
dang. Hinh dang caa déi twong phang c6 thé dugc mé ta duwa trén duong bao

hoac dya trén xuong cua chdng.

Khi st dung duong bao trong phan I6p va nhan dang, nhitng I6p hinh
dang c6 thay d6i 16n vé hinh dang toan cuc do c6 bién d6i ciu tric hoic yéu
t6 nao d6 thuong giy ra khé khian cho quéa trinh nhan dang [4]. Nhiing
phuong phap ddi sanh hinh dang dich véi cac hinh dang miu duogc luu trix
trong co so dir liéu thi doi hoi mot sé lwong 16n cac mau dugc luu trix [5].
Hon nita nhiing phuong phap dua trén mo hinh va vi du rat khé quan 1y dugc 16p

d6i twong c6 phan khac nhau ma khong phan téch thanh cac 16p con riéng biét.

Xuong (con duoc goi 1a truc trung vi) lan dau tién duoc xac dinh boi
tac gia Blum niam 1976 [7,1], 12 cach md ta hinh dang rat hiru ich va quan
trong cho nhan dang dbi twong vi nd chaa cac dic trung hinh dang cua doi
twong goc. Hinh dang twong tu dya trén ddi sanh xwong thuong thuc hién
nhanh hon duong bién [3]. Do vay, xuong dugc sir dung dé biéu dién va phan
tich hinh dang trong nhiéu linh vuc tng dung nhu hé thong tra ciu anh dua
trén noi dung, hé théng nhan dang ky tu... Nhitng thap ky qua, c6 rat nhiéu
phuong phap trich chon xwong di dwgc dé xut [6,7].

Hau hét cac phuong phép tim xuong hién tai déu c6 mot han ché chung
d6 1a nhay cam cao ddi véi nhidu duong bién: nhiing bién d6i nho trén duong

bién cua d6i twong ¢ thé 1am thay doi dang ké xwong nhan duoc. Do cac



