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LOI MO DAU

Cung sy phat trién ciia cong nghé thong tin, mang internet toan cau 13 sy gia ting nhanh
chong cua cac dir liéu da phuong tién, khién cho nhu cau chia sé¢ va tim kiém nhimng loai tai
nguyén nay ciing tang theo mot cach nhanh chong. Mot loai tai nguyén trong do 1a cac dir liéu
kiéu hinh anh. M01 nguoi tim kiém hinh anh déu c6 muc dich khac nhau nhung chung quy lai cai
ngudi dung mudn tim kiém 13 nhitng thong tin kém theo va hinh anh ho dang can. hoic mot sb
khéc lai tim kiém hinh anh dé x4c nhan tinh chinh x4c cta thong tin ho nhan duoc, cling co thé 1a
tim kiém chi véi muc dich giai tri, thoa man nhu cau ca nhan. N6 phuc vu cho nhiéu linh vyc
quan trong trong cudc song nhu trong cac hé thong bao mat, an ninh, y té, hay cac hé thong phat
hién chuyén dong ... Vi thé viéc nghién ciru va phat trién cac hé thdng tra ciru anh ngay cang tré
nén cip thiét.

C6 2 kiéu tim kiém d6 14 tim kiém theo tir khoa va tim kiém theo noi dung anh, tim kiém
theo tir khoa d& thoa man duoc nhu ciu ngudi dung v6i cac nhu cdu tim kiém hinh anh méi theo
nhu mong mudn xuat hién trong suy nghi ciia ho, tim kiém theo tir khéa thi nhanh hon tim kiém
theo ndi dung b1 vi nd hoat dong trén viéc phan tich va so sanh céac tir hodc cum tu twong ing
v6i nhau dé dua ra két qua, kiéu dir liéu nay dang cac van ban, tir ngit cho nén nhanh chong dua
ra dugc két qua, va khong doi hoi nguoi dung phai ¢6 anh mau. Phuong phap nay cé6 nhugc diém
1a hinh anh két qua khong phai lic nao cling chinh xdc, va n6 phu hop nhat v&i viéc dap ing nhu
cau cua ngudi dung thong qua cic mo ta bang tir nglr. Mot phuong phap khac dé tra ctru hinh
anh la tra cru theo néi dung cua hinh anh. Phuong phap nay can mét anh mau cho dau vao dé
tim ra nhirg birc anh twong ung. Phuong phap nay cho két qua t6t hon vé tinh ding dan, béi vi
thong qua ndi dung cua buc anh s€ dugc biéu dién va dua ra nhimg két qua tuong ung voi ndi
dung birc anh dau vao. N6 dap ing t6t hon cho nguoi dung, tuy nhién ngudi dung s& can phai co
mot anh mau dé trich chon va biéu dién cac dic trung trong birc anh d6 trudc khi tim kiém. Tra
ctru anh theo noi dung la mét phuong phap phu hop voi nhitng hé théng may tu dong, hoac cac
hé thdng an ninh noi ma ho can nhimg két qua hinh anh tuong tu voi théng tin duoc 1ay truc tiép
tr ndi dung cua anh.

Noéi chung, dbi véi hé théng nay ngudi dung s& cung cap anh truy van va hé thong sé tra
vé két qua 1a tip cac anh twong tu. Do d6, 1am thé nao dé mé ta va mé hinh mot hinh anh, dé so
sanh cac anh khac nhau, dé danh chi sé cho cac anh trong co s¢ dir li¢u, va dé tim kiém anh mot
cach hiéu qua 1a mot van dé hét sirc quan trong.

Mot anh c6 thé duge mé ta theo cac dic trung muc thip (low level features). Cac dic
trung do, bao g6m hinh dang, mau sac, két cAu va moi lién hé khong gian, d6 con dugc goi 1a ndi
dung cua anh. Bang viéc sir dung cac dic trung, chung ta khong chi mo ta va mo hinh mot anh,
ma con dung dé so sanh cac buc anh v6i nhau. Vi thé, mot hé théng tra ciru anh theo cac dic
trung mirc thip con goi 1a hé thng tra ciru anh theo nodi dung (CBIR).

Anh dung truy van duoc chia 1am nhiéu loai, mdi loai mang mot ddc trung tréi, ching ta
s€ c6 cac phuong phap khac nhau dé phan tich va dat dugc hé thong tra ctru c6 két qua tot nhat,
cho thi du nhu 4nh van gd, van vai co dédc trung riéng vé két cdu va hudng, con anh thién nhién
lai mang nhiéu dic trung mau sac vOi sy bai tri phuc tap, thuong thi phuong phap nay ngudi
chung ta sir dung lugc do mau sic dya trén mau trong viing hodc toan b anh dé tim kiém thi s&
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dat hiéu qua t6t, d6i voi hinh anh mang d6i tugng va bd cuc do phirc tap 'khong cao nhung doi
hoi vé su thay ddi vi tri, thay d6i vé kich thudc theo ty 1¢, hay goc quay dbi tuong thi lai can t6i
phuong phap trich chon va biéu dién theo hinh dang d6i tuong. Dé tai nay tap trung vao loai anh
mang dic trung hinh dang dbi twong. D3 co rat nhicu phuong phap dugc dé xuat dé biéu dién
hinh dang, tuy nhién c6 nhtng nhuoc diém nhu kho c6 thé bao toan duoc tinh bat bién khi quay,
thu nho, hay vi tri ctia doi tuong, thi du phuong phap dya trén goc quay, phuong phap dya trén
luéi...phuong phap duoc dé xuat trong dé tai nay 1a phuong phap cé thé dam bao duoc tinh bat
bién hinh dang do.

Bao céo duogc chia lam 4 chuong :
Chuwong 1: Gi6i thi¢u vé tra ctiru anh, cac dac trung ctia anh va cau tric hé thong tra clru anh.

Chuwong 2: Xdy dung co so 1y thuyét phuong phap biéq dién hinh dang ddi tuong theo luge d6
khoang cach va tinh toan do tuong ty gitta hai anh truy van.

Chwong 3: Tir co so 1y thuyét dd xay dung & Chwong 2 dé dua ra y tudng, thuat toan va ap
dung thtr nghiém dua ra két qua, va danh gia hi¢u nang.
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Chwong 1: TONG QUAN VE TRA CUU ANH
1.1 Gi6i thiéu vé hé théng tra ciru dnh

Hé théng tra ctru anh 1a mot hé théng may tinh cho phép viéc tim kiém va tra ctru anh tir
mot co so dit liéu anh s 10n. Hau hét cac phuong phap chung va truyén thong cua viée tra ctru
anh dya trén mot vai cong thuc vé thém metadata nhu 13: Tir khoa, Chi thich hodc Cac miéu ta
vé anh. Sau d6 viéc tra ctru c6 thé dugc thue hién qua cac tir chd thich. Viéc cha thich anh mot
cach tha cong 1a cong viée ton thoi gian, cong sirc va ton kém. Pé giai quyét van dé nay di co
nhiéu nghién ciru nham ty dong héa qua trinh nay. Ngoai ra, sy gia ting cua cac Gmg dung trén
mang x3 hoi va mang ngit nghia di thuc day su phat trién cta hang loat cac cong cu chi thich
hinh anh dya trén nén web.

Hé théng tra ctru co s& dir liéu anh dya trén microcomputer déu tién duge phat trién tai Hoc
vién cong nghé MIT vao nhitng nam 1980 boi Banireddy Prasaad, Amar Gupta, Hoo-min Toong,
va Stuart Madnick.

Viéc tim kiém anh 1a sy tim kiém dir liéu chuyén biét dugc sur dung dé tim kiém hinh anh.
Pé tim kiém anh, ngudi dung c6 thé nhip vao cac truy van nhu 13: Tt khoa, File anh, Link anh
hodc bdm chudt vao mdt anh nao dé; sau d6 hé théng s& tra vé cac anh tuong tu voi truy van. Su
tuong tu duoc st dung cho viée tim kiém c6 thé 1a: Cac thé meta, Phan bd mau sic, Thudc tinh
vung hodc hinh dang.

Viéc tra clru anh c6 thé chia thanh hai loai:

+ Tra clru anh dya trén tir khoa: Viée tim kiém dua trén cac dir li¢u lién quan nhu tir khoa,
van ban, ...

+ Tra ct anh dya trén ndi dung (CBIR): Ung dung cua thi gidc may (Computer Vision) vao
viéc tra cru anh. Muc tiéu ciia CBIR 14 tranh sir dung cac miéu ta bang tir va thay vao do 1a s
dung cac su tuong tu trong ndi dung ctia anh nhu: Két cdu, Mau sic, Hinh dang, ...



Feature
extraction

Hinh 1.1: Qud trinh thuc thi

Qua trinh thyuc thi cia hé théng tra ctru anh:
+ Nguoi dung dua ra truy van hodc anh co sin.
+ Hé théng don nhan truy van hodc anh, sau d6 trich chon cac dic trung.
+ H¢ théng so sanh truy van hodc anh véi co sé dit liéu dic trung da co.
+ Hé thong tra ra két qua tra ctru.
Mot hé thdng tra ctru anh can dap Gmg duoc:
+ Nhu cau sir dung hinh anh cia nguoi ding va thong tin di kém anh.
+ Cach mo ta nd1 dung anh.
+ Trich chon ddc trung tir anh.
+ Luu trir co sé dit 1liéu anh.
+ Truy van va luu trit hinh anh tuong tu.
+ Truy xuét hinh anh trong co sé dit liéu hiéu qua.

+ Giao di¢n than thién, phu hop.
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1.2 Hé théng CBIR

Thuat ngit CBIR lan d4u tién xuét hién trén gidy to boi T. Kato nhim miéu ta viée ty dong
tra cru anh tir mot co so dit liéu dya trén cac dic trung nhin thdy duoc nhu 13 mau sic va hinh
dang. Cac dic trung mirc thap cta anh trong co s& dit liéu s& dugc trich chon mét cach tu dong.

Tra ctru anh dua theo ndi dung (Content-based image retrieval - CBIR), con dugc biét dén
v6i tén goi Truy van theo ndi dung anh (Query by image content - QBIC) va Tra ctru thong tin
theo ndi dung truc quan (Content-based visual information retrieval - CBVIR) la mét rng dung
ctia ki thudt thi gidc may dé giai quyét van dé tra ciru anh. O day 1a tim kiém anh sé trong co s&
dir liu lom.

Tra ctru anh theo nodi dung trai ngugc v6i danh chi s6 anh dya trén khai niém (Concept-
based image indexing ) con duoc biét dén voi tén goi Dua trén mé ta hoic Dua trén vin ban.

Vi¢c tra ctru theo ndi dung dya trén mot s6 dic trung mirc thép cua anh (Low-level
features): Mau siac (Colors), Hinh dang (Shapes), Két cau (Textures) va Lién hé khong gian
(Spatial relationship).

+ Mau sic: La dic trung dugc st dung pho bién nhét, cho phép con nguoi dé dang nhan
ra sy khac biét giita hinh anh. Lugc d6 mau sic (Color Histogram) 13 k¥ thuat thuong dung dé
biéu dién.

+ Hinh dang: La mot dic trung kha quan trong trong ndi dung anh. Chung ta co thé dé
dang nhan dang mot dbi tuong chi qua hinh dang ctua chung. C6 hai kiéu tiép can duogc st dung:

- Dua trén vung kin hinh dang.

- Dua trén bién cua di tuong.

M) »
»n N

Hinh 1.2: Hinh dang dac trung
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+ Két cu: Ciing 13 mot dic trung quan trong trong tra ciru anh. Cac thudc tinh cta két

Hinh 1.3: Hinh két c4u

+ Lién hé khong gian: Pugc dung nhiéu trong xir Iy anh, dé phan biét cac dbi tuong trong
mot anh. C6 hai cach biéu dién: Theo ddi tugng va Theo quan hé.

Hrnu Mu

-

Bed  =1— Bird

Trie, FOUSE mlef—Tras House

Car = Car
i
[ []

2

u stnng : bird > tree = house > Car
w string : Car = house = tree = bird

Hinh 1.4: Biéu dién hinh dang qua méi lién hé khong gian

Nhitng phuong phap dua trén nhimng dic trung mirc thap dugc phat trién hoan thién trong
thoi gian gan ddy. Tuy nhién ching chua han 14 tot nhat. Bé cé duoc nhitng hé thong tra ciru
hiéu qua, dap tng t6t nhu cau st dung thi phai két hop va dua ra nhitng cach tiép can t6t hon. C6
nhitng hé thong tra ctru hiéu qua dbi v6i dic trung mau sic nhung lai khong hiéu qua trong
nhirng birc hinh két cdu, c6 nhitng btrc hinh dat hiéu qua tra ciru tot trong tra ctru anh két cu
nhung d6i véi mot vai loai anh c6 bd cuc ddy du lai phai sir dung phwong phap lién hé khong
gian m&i mong dat dugc hi¢u qua t6t nhat, nhiéu hé théng da két hop céac k¥ thuat khac nhau dé
dat duoc hi¢u qua tra ctu tdi wu.

Ngay nay, mot vai hé thong CBIR di dugc dua vao sir dung: Cho thi dy, hé théng truy
van theo noi dung anh QBIC cua IBM dugc thiét ké vao dau nhitng nam 90, hé¢ théng d6 ho tro
mau sic va hinh dang, dac biét 1a do do tuong tu cAu truc. Ngoai ra co thé ké dén hé théng
Google Search Image ctia Google; Bing Image Search ctia Microsoft, ...

Trong bai bao cdo nay chung ta chi tap chung tim hiéu va trich chon hinh dang tur dir li¢u
anh tho, cach mé ta, biéu dién hinh anh va tra ctru hinh anh théng qua dic trung hinh dang cta
chung.
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1.3 Ung dung caa CBIR

Ung dung cta tra ctru anh c6 rat nhiéu trong doi séng xa hoi, phuc vu cho nhiéu muc dich
khac nhau, nham xac nhan, tra ctru thong tin. Giam bdt cong viée cua con ngudi nhim ting hiéu
suat lam viéc: Album anh sb ciia nguoi dung, anh y khoa, bao tang anh, tim kiém nhan hi¢u, mo
ta nd1 dung MPEG-7, anh t6i pham, hé théng tuy dong nhan biét diéu khién giao thong , ...

Sau day la mot vai hé théng 16m dai dién cho céc linh vyc déc trung:

+ Hé thong truy van anh theo ndi dung (QBIC-query by image content) dugc nghién ctru
va phat trién bi nhém nghién ciru Visual Media Management thudc tap doan IBM, day 1a mot
hé théng tra ciru anh thuong mai dugc phat trién tr rat soém. Hién nay, hé¢ théng nay hd tro mot
vai do do tuong tu cho anh nhu: trung binh mau sdc, lugc d6 mau sic, va két cau. Cong nghé s
dung trong hé thong bao gdm 2 phan chinh 1a: danh chi sé va tim kiém. Hon nita, hé thong nay
con cung cip vai cach tiép can truy van theo don dic trung, da dic trung va da giai doan.

+ Hé thong VisualSEEK tai truong dai hoc Columbia. Hé théng cho phép nguoi ding
nhap vao truy van, sit dung cac dic trung mirc thap cta hinh anh nhu: mau sic, bd cuc khong
gian, va két cAu. Cac dic trung d6 dugce mo ta theo tap cac mau sdc va bién ddi Wavelet dua trén
dic trung két cau.

+ Hé théng NeTra sir dung cac dac trung ctia anh: Mau sic, hinh dang, két cau, khong
gian.

+ Ngoai ra con mot vai hé thong khac nhu: Virage system, Stanford SIMPLICity system,
NEC PicHunter system, ...

1.4 Céu tric cia hé thong CBIR

Mot hé théng tra ctru anh c6 thé thuc hién qua nhiéu cong doan: nhap anh truy van, nhap
dit liéu anh cho csdl, chuan hoa anh, trich chon dic trung cua anh truy van va anh trong co so dir
liéu, tinh toan d¢ tuong tu va cach hién thi két qua 1én man hinh .... Tuy nhién chung ta c6 miéu
ta khai quat mot hé thong tra ctru anh thong qua nhitng cong doan chinh sau — Hinh 1.5:

1. Trich chon dic trung cho anh truy van: O cong doan nay anh truy van ngay khi anh
duoc nhap vao hé thong s& xir Iy dé trich chon dic trung theo dic trung nhat dinh nao
d6 va phuc vu tinh toan do twong dong sau d6 dua ra két qua, ¢ thé noi cong doan nay
sé duoc tinh toan online.

2. Trich chon dac trung: Pay la cong doan tinh toan dac trung cho anh trong co so dir
liéu sinh ra co so dir liéu luu trit cac dac trung, cong doan nay thuong sé dugc tinh
toan tir khi nhap anh vao cé so dit liéu, hoic tién hanh khi ngudi ding cho phép thuc
hién hay noi cach khac né dugc tién hanh offline.
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3. Po do twong dong: Céng doan nay 1a cong doan so sanh cac anh ton tai trong co so dir
liéu va anh truy van thong qua dic trung d trich chon trudce do.

4. Tra ciru va hién thi két qua: Hién thi két qua vira thu duoc cho ngudi dung theo mot
gié tri ngudng tuong tu nao do.

Lwg'c d6 mau, B cuc Lwoc d6 khoang céch,
mau, két ciu... so sanh hinh dang...

Trich chon d&c trung r Tinh todn dé N Hiénthikét
Anh truy van ' twong tw i qua

Trich chon dac Co' sé& Divliéu

Co so Div ligu .
. dactrung

Hinh 1.5: Cdu trac hé thong Tra cizu dnh theo ngi dung
Céc thanh phan co ban ciia hé thong CBIR:

- Co sé dit liéu anh: La co so dit liéu phyuc vu luu trit anh. C6 thé 1a trén 6 cting thudng,
cling c6 thé 12 hé quan trj co so dit ligu.

- Co so dir liéu dac trung: Cac dac trung da dugc trich chon offline sé duoc luu triv
trong co so dir liéu nhu tép tin matlab, bang tinh excel ...

1.5 Két luan chwong

Tra ctu anh theo ndi dung (CBIR) la mét linh vuc khoa hoc dugc phat trién dua trén co
s& 1y thuyét va ung dung cua xir Iy anh. Hé théng cho phép nguoi dung tra ciru cac anh tuong tu
trong mot co s¢ dit liéu hinh anh. Céc hinh anh nay c6 thé duoc thu thap théng qua céac thiét bi
chup hinh, cam bién, va thiét bi quét hinh anh, ciing c6 thé dugc chia sé¢ théng qua hé thong
mang may tinh toan cau.

Tra ctru anh theo ndi dung 1a viéc tinh d tuong tu gitra hai buc anh duogc biéu dién boi
mot trong s6 cac dic trung ctia anh nhu: Mau sédc, hinh dang, két cau... Két qua 1 tip cac buc
anh tuong tu v4i anh truy van duge xap xép theo thir tw giam dan d6 tuong ty.
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Chuong 2: BIEU DIEN HINH DANG
2.1 Giéi thiéu vé biéu dién hinh dang

Thi giac con ngudi c6 thé nhan biét ddi tugng thong qua hinh dang cua ching, mic du
nhitng d6i twong ndy & cac trang thai khac nhau trong méi trudng cling nhu ty 18 16n nho, vay dé
danh gia mot phuong phap biéu dién hinh dang t6t ciing phai thong qua tinh chat bat bién khi
dich chuyén, quay va ty 1 kich thudc, d& dang b6 sung, va dat duoc két qua giéng két qua nhan
biét cuia thi giac con ngudi (Hinh 2.1).

(c)

(7

(b) (d)

Hinh 2.1: (a) Pa gidc P (b) P Sau khi dich chuyén (c) P sau khi quay (d) Sau khi thu nhé theo ty
l¢

Khi xét dac trung hinh hoc cua hinh dang, ching ta quan tdm t4i tAm cda hinh dang, né rat
quan trong. No6i cach khac, véi mot hinh dang bat ky, vi tri tam tuong ung vo1 dudong bao vién
ctia chiing s& khong thay d6i khi hinh dang duoc dich chuyén hodc quay.

Nhu chiing ta di biét, d6i v6i hinh tron thi khoang cach tir trong tim téi diém bat ky trén
duong bao ngoai ciia chiing ludn bang nhau, va khoang cach nay goi 1a ban kinh. Cho nén ching
ta c6 thé dé dang biéu dién duogc hinh tron véi duong vién bao va chi véi mot ban kinh. Tuy
nhién, dbi voi hinh dang khac thi ban kinh chua du boi vi khoang céch tur cac diém khéac nhau tir
bién t6i trong tAm c6 thé s& khac nhau. Do d6 ching ta phai sir dung t6i tip hop cac ban kinh,
ban kinh nay bat dau tir trong tdm cua hinh dang va két thic ¢ duong vién bao cua hinh dang,
moi du dé biéu dién duoc hinh dang.
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Tir d6, chung ta c6 thé dua ra mot phuong thirc mé ta mot hinh dang. Pdng thoi thao luan
phuong phap so sanh va tim kiém hinh dang.

(b) (c)

Hinh 2.2: (a) Hinh dang va trong tdm (b) Hinh dang va trong tam sau khi di chuyén (c) Hinh
dang va trong tdm sau khi quay

Cho mét anh c6 mot dbi trong duy nhat, chung ta gia st da trich chon duoc bién cua ddi
tugng, hinh dang cua d6i twong ....Van dé chung ta can quan tdm la 1am thé ndo dé mo ta mot
d6i twong khi da trich chon duoc bién.

bé phan biét dugc cac 16p ddi tuong voi nhau hodc cac trang thai cia ddi tuong thi ching
ta can mo ta dugc hinh dang cta chung thong qua mot vai yéu té nhu, vién bao dbi tuong va tap
cac ban kinh tinh tir trong tAm ctia d6i tuong.

2.2 Tam quan trong ciia biéu dién hinh dang

Ddi voi cac anh da mau sic, va ¢6 bd cuc phuc tap nhu hinh anh thién nhién thi phuong
phap truyén théng duoc sir dung 13 phuong phép tra ciru thong qua do tuong tu gitta cac luoc dd
mau sic cta anh. Mot s phuong phép cai tién dat hiéu qua cao hon 1a chia btrc hinh thanh nhiéu
khéi sau d6 méi xay dung luge d6, s6 khac co thé phan doan buc anh va tim ra ving mau sic dic
trung nhit cua anh, ddy goi 1a tra ciru anh dua trén cac mau sic chu dao cua anh. Cac phuong
phap nay déu hudng téi hiéu qua tim kiém hinh c6 d6 tuong tu dat yéu cau cao nhat. Tuy nhién,
chua thé dat duoc toc do tra ciru tot ddi voi co s& dir 1iéu anh 16n. Chinh vi thé, g?ln day cac nha
khoa hoc d3 nghién ctru dya trén cac phuong phap phan cum anh dé giam thiéu thoi gian thuc
hién tra ctru.
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V6i anh tra ctru 1a anh thién nhién thi chiing ta c6 thé tim kiém thong qua phuong phap
trén, nhung d6i voi nhitng birc anh doi hoi tim kiém cac d6i twong cu thé nhu hinh dang mot phi
co hay hinh anh mét loai dong vat hodc 1a mot vat dung trong gia dinh, céng s¢ hay bat ctr noi
nao néu thyc hién theo phwong phap dé thi cé thé két qua sé khéng duge nhu mong mudn. Trong
truong hop nay, phuong phap biéu dién hinh dang s& hiéu qua hon.

Mudn phat hién duge ddi twong cu thé théng qua hinh dang thi chung ta cin phai biéu
dién hinh dang 6 trudc. Pa co rat nhiéu phuong phap dugc dua ra dé biéu dién hinh dang, nhu:
Phuong phap dua trén mé td Fourier (Fourier Descriptors), phuwong phap dua trén ludi (Grid
Descriptors), phuong phap dwa trén d6i hudng goéc (Turning Angle), .... Trong tit ca cic
phuong phap biéu dién hinh dang di néu, phuwong phap dua trén mé ta Fourier dugc quan tim
nhét, boi vi viée sir dung thong tin tir bién ctia ddi twong dé chi ra hinh dang d6i twong 13 mot y
tuong don gian va hiéu qua, phuong phap ndy tip trung giai quyét cac van dé nhu sy thay d6i vé
vi tri d6i tuong, quay doi tuong va sy thay ddi vé kich thude dbi tuong theo mot ty 1€ nhét dinh.
Vé khia canh biéu dién hinh dang thi phuong phap nay 1a phuong phap gan véi phuong phap
dugc dé xuit trong béo céo nay.

Phuong phap dugc dua ra trong ban bao cdo nay ¢ 6 budc chinh:
+ Xac dinh bién cta ddi tuong

+ Xac dinh trong tim ctia d6i tuong.

+ Xac dinh cac diém mau trén bién cta dbi tuong.

+ Tinh khoang céch tir trong tim t6i cac diém mau trén bién.

+ Chuan hoa khoang cach va vé lugc db khoang cach.

+ Biéu dién luge d6 khoang cach va so sanh dé dua ra két luan.

Trong d¢ tai ndy chung ta s& tip trung vao giai quyét van dé st dung luge d6 khoang cach
dé biéu dién hinh dang bat dau tir xac dinh bién d6i tuong.
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2.3 X4p xi hinh dang ddi twong

Phuong phap biéu dién hinh anh théng qua lugc d6 khoang cach thuc hién dia trén cac
hinh da gidc va trong tdm cta da giac, cho nén trude khi ddi twong duoc biéu dién ching ta phai
thyc hién tim xap xi cta hinh dang d6 ( Thudc tinh hinh hoc). Phuwong phap xap xi hinh dang
dugc noi t6i trong dé tai ndy da duoc sir dung rat nhiéu trong cac cong cu thiét ké va mé phong
hinh dang d6i twong. Pé nhanh chéng nim bat duoc ¥ tuong ndy dau tién chung ta s& xét mot
hinh tron véi cac mirc do xap xi khac nhau (Hinh 2.3).

a) b}

E) d]

Hinh 2.3: M6 td hinh dang hinh tron, a) Véi 4 diém co ban, b) 8 diém co ban, ¢) 16 diém co bdn

Quan sat hinh 2.3 ching ta rat ra mot diéu quan trong 13, khi sé lugng diém co ban trén
bién cua hinh tron cang tang thi hinh mé ta s& gan giéng hon ddi véi hinh anh gbc, va cac diém
bién co ban nay ludn duoc cing déu trén bién dong thoi ddy cung ndi gilta cac diém nay sé tao
lén duong md phong hinh dang gbc, tat nhién 1a sd luong diém nay khong thé nhiéu hon sb
lugng diém anh cau thanh nén hinh tron, lic nay cic diém co ban s& dugc cho 1a cac dinh cua
mot da gidc voi nhiéu canh, sb lugng canh 16n thi két qua tra ctru cang tdt, nhung diéu nay s€ dan
dén viéc hao ton bo nhé va ting thoi gian biéu dién hinh dang. Vi vdy tlly vao nhu cau ma chung
ta s& dua ra s6 lugng diém co ban biéu dién cho hop 1y.

Ap dung cho mot ddi tuong cu thé hon, hinh 4.2a) la anh géc dau vao di tuong cu thé 1a
mdt con chim, hinh 4.2 b) cho thdy viéc tach bao vién ngoai, hinh 4.2¢) 1a bao vién ngoai ctia
d6i twong dugc tach va luu trong mot mang khong gian hai chiéu va hinh 4.2d) cho thiy mé ta
hinh dang boi tap cac diém co ban.
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Hinh 2.4: Qua trinh thyc hién md phéng doi twong

Cong viéc xac dinh diém co ban duoc thuc hién béng cach, duyé¢t lan luot cac diém anh
bao vién theo thir tw ngugc chiéu kim dong hd hodc xudi chidu kim dong hd. Thu duoc tong sb
diém anh bao vién ngoai cua ddi tugng, sau d6 chia déu theo sé diém co ban cho trudc theo cong
thirc sau:

—_ LS
L, = ~ (eq4.1)

Vi L, 1a khoang cach gifra cac diém co ban trén bién da dugc lam tron, Lg 1a tong chiéu
dai cta bién anh, va N 1a s0 lugng diém co ban cho trudce.

Cho thi du, néu cho vao mdt hinh dang c6 téng sb luong diém anh 1a 31, va ching ta can
dit 5 diém co ban thi ching ta sé& co:

L, =5

Thyc hién duyét mang chura toa do cac diém anh theo tht tu, va c 5 diém chung ta dat
mot diém anh lam diém co ban, diém bat ddu chinh 1a diém két thic, ching ta s& c6 da giac 6
canh va 5 dinh.

2.4 Trong tam cia da giac

Hinh da gidc c6 céac dinh (x;,y;) voii=
09 1 ’29' ..n, onxmy0=Yn.
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(xn,yn)

(x6,y6)

(x1,y1)

(x5,y5)

(x2,y2)
Hinh 2.5: Da gidc cé n canh

Dé tinh duoc tim cua hinh da gidc ching ta can tinh duoc dién tich cua da giac do, & day
chung ta st dung cong thirc tinh dién tich cua Gauss:

1 n-1 n-1
A= > 2 XiYi+1 T XnY1 — 2 Xi+1Yi — X1¥n| (eq.1)
i=1 i=1

Véi: A la dién tich cua da giac
n 12 s6 mit (sb canh) cua da giac
(X;,Yi),1=1, ..., nla cac dinh cia da giac.
Tiép theo chung ta s& tim hiéu cong thirc tinh trong tdm cua da giac

Dién tich da giac dugc tinh theo cach nay 1a mot gia tri duoc danh dau theo cac diéu kién sau:
néu dau mang gia tri am thi cac dinh dugc xép theo chiéu quay kim dong ho, va nguogc lai dau
gia tri 4m thi cac dinh duoc xép theo chiéu nguoc kim dong hd. Bay gio ching ta s& tinh trong
tam dua trén dién tich. Toa do trong tam dugc tinh theo cong thire:

n—-1
1
X= aZ(Xi + Xi+1) (Xi¥ie1 — Xi41Yi) (eq.2)
i=0

n-1

B 1

y= 6_AZ(Yi + Vi) Ki¥ier — Xi41Yi) (eq.2)
i=0

Trong tam da giac la: C(X,y)
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2.5 Chon diém mau - tinh khoang cach giira diém miu va trong tim da giac

Diém mAu 1a tp hop cac diém duogc chon trén duong bién cua hinh dang dé mé ta day du
cho mot hinh dang. TAt nhién khong phai viéc chon ngau nhién ma cé thé mo ta duoc hinh dang
thi 1a diéu khong phai, thyc hién theo nguyén tdc nhét dinh, nhiém vu can giai quyét trong myc
nay la phuong phap lua chon diém méu trén dudng bién, va tinh toan khoang cach tir diém diém
mau do téi trong tam cua da giéc.

L1

Hinh 2.6: Pa gidc ¢é n canh va ¢é cac diém mau dwoc ciang déu trén méi bién Li

Céc diém mau c6 thé gan ngau nhién trén bién. Tuy nhién diéu nay c6 thé gay ra van dé: Co thé
bién ngdn nhung lai gin nhiéu diém mau, néu hai da giac c6 hinh dang giong nhau cé thé c6 so
lugng diém mau khac nhau. Do d6 chung ta dya theo do dai cua bién dé xac dinh diém mau.

Vi du mot da giac c¢6 n canh voi Ljla chi€u dai mét canh bién, Lg1a tong chi€u dai cac bién va N
12 s6 luong diém mau du kién. S6 lugng diém mau trén canh bién i 1a:

Ni:

E—:N (eq. 4)

Sau d6 chiing ta b tri cac diém mau nay sao cho chiing chia déu canh bién i thanh cac doan bang
nhau.

Cubi cung, dua vao trong tim di tim dugc va cac diém mau, chung ta tinh khoang cach giira
ching. Chung ta sir dung cong thirc tinh khoang cach giita hai diém.

Vi du: Biém mau c6 toa do P;= (X;,y;) va trong tdm c6 toa do C = (X¢,Ye)
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Khoang céch gitra hai diém:

D(Pi’C) = \/(Xc - Xi)2 + (YC - Yi)2 (eq 5)

Tir d6 chiing ta sé& tinh dugce khoang cach tir trong tim t6i tat ca cac diém mau nam trén bién. Vi
cac gia tri d6, ching ta s& xay dung duoc luge dd khoang cach (Distance Histogram) dé mé ta
mot hinh dang.

2.6 Lwgc d6 khoang cach

Luoc dd 1a mot cong cu kha hiru dung trong viéc mi€u ta cac thude tinh cta dir liéu, va ching
dugc g dung kha rong rai trong cac chuong trinh, dac biét trong linh vyc xir Iy anh.

Nhu da trinh bay & trén, cac diém mau sé dugc dat cach déu nhau trén bién cua da giac, chung ta
dit khoang cach giira trong tAm dén mot diém mau trén bién 1a D, va khoang cach 16n nhat tir
trong tdm dén diém mau la Dpgy.

§1 52 3 54 55
516 56
515 51
514 53
3B 512 m 510 %

Hinh 2.7: Pa gidc, diém mdu va cac ban kinh

Thi du, da giac trong hinh 2.7 13 hinh vudng, ching ta chon 16 diém mau trén bién, D 1a khoang
cach tir diém trong tdm C téi diém mAu s, véi n € (1,2,3, ... 16). Chiéu dai mdi canh 1a nhu nhau
va duoc chia lam 4 phan. Khi dé:

Dl = D5 = Dg = D13 =2.828
D,=D4=D¢=Dg=D;¢=D1,=D14,=D;6=2.236

D3:D7:D11:D15:2.000
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Gia tri 16n nhét 13 Dpa = 2.828. Chung ta chia toan bd ving [0, Dya] thanh 4 ving, d6 1a
[0,0.707], [0.707, 1.414], [1.414, 2.121], [2.121, 2.828]. Chiing ta biét ring D3,D7,D1;,D15 ndm
trong khoang [1.414,2.121] va Dy,D4,Dg,Dg,D10,D12,D14,D16 NaM trong khoang [2.121, 2.828].

Chung ta ¢6 luoc d6 nhu sau:

14

12

10

S6 ban kinh
(o)}

0.707 1414 2121 2828
Khoang cach

Hinh 2.8: Biéu do khodng cach cua da giac

Biéu dd nay c6 thé biéu dién hinh dang cua da giac, viéc lya chon diém mau khong anh huong
ti qua trinh biéu dién hinh dang khi hinh bi quay. Van dé nay sinh ¢ day 1a hai da giac twong tur
nhau nhung kich thuéc khac nhau do d6 luge d6 khoang cach sé khac nhau. Picu nay lam cho
két qua tra ciru khong nhu mong mudn. Dé giai quyét van dé nay ching ta thuc hién viéc chuan
hoéa truéc khi lap luoc d6 khoang céch.

2.7 Chuén hoéa

Cho hai hinh da giac véi kich thuéc khac nhau, hinh dang giéng nhau, trén co so 1y thuyét
thi chiing 1a giéng nhau. Tuy nhién, néu khong qua qua trinh chuan hoéa ma dé nguyén kich thudc
gbc dé mo ta hinh dang va so sanh thi s& cho két qua sai.

d1 D1
d2
d3 D3

Hinh 2.9: Hai hinh dang fwong tw nhau nhung kich thuoc khac nhau
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Hai hinh trén c¢6 hinh dang gidng nhau nhung kich thu6c ban kinh tir trong tim dén bién
khac nhau 1a D va d. Khi dung (d1,d2,d3) va (D1,D2,D3) dé biéu dién hinh dang bang luoc dd
khoang cach va thuc hién so sanh thi ta s nhan dugc két qua la khong twong ty nhau. Do dé can
chuan hoa hinh dang trude khi biéu dién va so sénh.

Viéc chuan hoa dugc thuc hién nhu sau: Xac dinh ban kinh 16n nhét trong cac ban kinh tir
trong tam dén cac diém mau trén bién Dy, Sau d6 1an luot léy céc ban kinh tir Dyyir, dén Dy
chia cho Dpax. Két qua ma ta thu dugc sau phép chia da duoc chuin hoéa va nim trong khoang

Dmin A -2 X ALy ‘A R RT VU U STy X S W
[ , 1]. Do viéc gan di€ém mau phu thudc vao chi€u dai bién va cac di€m mau chia déu bién

Dmax
thanh cac phan bang nhau nén gia tri sau khi chuan hoéa sé la nhu nhau.

A
14

12

10 1

So bdan kinh
[e)]

0.25 05 0.75 1
Khoang cach

Hinh 2.7: Luoc do khodng cach sau khi chudn héa

Hinh 2.10 1a lugc d6 tuong ung voi luoc dd 2.9, sau khi dbi tuong da duoc chuan hoa vé
khoang cach.

2.8 Do do twong tw

Sau khi chuan hoa chung ta s& thu duoc luge d6 khoang cach qua biéu dién hinh dang cua
da giac. Luoc d6 khoang cach duoc mo ta:

D : (do, dy, dy, ..., dny) v6i n 14 sb lwong khoang cach trong luge d6; divéii € [0, n-1] la
sd khoang cach trong ving khoang cach nay.

Vi du v6i hai luge do khoang cach cua hai da gidc:
D1 : (d1o,d14, ..., d1nq)

D2 (d20,d21, cees d2n_1)
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Do tuong tu cia hai luge dd khoang cach nay tinh theo cong thirc Euclid:

Sim(D1, D2) = /¥R 1(d1; — d2;)? (eq. 6)

Véi Sim(D1, D2) cang nho thi hai luge db cang gidng nhau va két qua 1a hai da giac sé
cang giéng nhau.

2.9 Két luan chwong

D3 c6 rat nhiéu phuong phap duoc dé& xuit véi muc dich biéu dién hinh dang cua ddi
tuwgng trong anh: Phuong phap luéi (Grid Descriptors), phuong phap biéu dién dya trén mo ta
Fourier (Fourier Descriptors), phuong phap biéu dién quay goéc (Turning Angle), .... Trong khia
canh biéu dién hinh dang thi phwong phap biéu dién dya trén mé ta Fourier gan véi muc dich cia
phuong phap dugc dé xuit trong bao cdo nay.

Hinh dang ddi twong s& dugc tinh xdp xi dé quy vé da giac, sau d6 tinh trong tim, xac
dinh cac diém mau, tinh khoang cach tir trong tdm nay tSi cac diém mAu trén cac canh cia da
giac, cudi cung dua ra luge d6 khoang cach biéu dién dbi trong. Phuwong phap duoc dé xuat giai
quyét duogc tinh bét bién cta d6i twong khi thay dbi vi tri, ty 1& kich thudc cua ddi twong va tinh
bat bién ciia d6i twong khi bi quay theo mot goc bat ky.
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Chuwong 3: CAI PAT CHUONG TRINH THU'C NGHIEM
3.1 Cai dat thuat toan
Cac budc cai dat thuat toan:

- Thu thap bién da giac, xac dinh cac dinh da giac theo thir tu.

- Tinh dién tich va tinh trong tdm cta da giac.

- Lua chon diém mau trén canh da giac, tinh khoang cach gitta trong tAm da giac va
diém mau.

- Chuan héa khoang cach va xay dung luoc ¢ khoang céch.

- Sir dung luoc dd dé so sanh do tuong tu.

3.1.1 Thu thép bién da gidc va lay dinh da giac
3.1.1.1 Y twéng
Thuét toan nay bat ngudn tir nguyén tic lién ké cuia cac diém anh trén toa do.

Phuong thure s€ c6 gia tri true néu hai di€ém anh thdéa man di€u kién cac cap gia tri tuong tng la:

({xz—xlzl
Y.—y1 =0
{Xz—x1=0
Y—y1=1
{Xz—x1=
Y.—y1 =1
{XZ_xl—l
_ = -1
000 = F () = fCa,y) = 2 7~
2 1
{}’2_3’1—1
{XZ_XI—_l
Y. —y1=—1
{XZ_XIZO
Y. —y1=—1
{XZ_XI—_l
L y2—y1 =0

Truong hop hai diém anh khong thoa man diéu kién trén thi phuong thic kiém tra s& tra
vé gié tri 1a false.

26



Pé xac dinh duoc dinh cia mot da giac chung ta 4p dung mét tinh chat cua dudng thang
y = mx + b trong hé truc toa d6 2 chiéu ching ta chia ra 3 trudng hop:

- Néu m < 0 thi sau mdi vong lap x s& budc phai ting hodc giam mot gia tri trén hé
truc toa do, dong thoi gia tri cua y s& thay doi twong tng véi gia tri cia m.

- Néu m > 0 thi sau mdi vong lip y ludn ludn ting 1 gia tri trén hé truc toa d6 dong
thoi gid tri cua x s& thay doi tuong Gng véi gia tri cia m.

- Néum =0thicaxvay sé cing ting hoic 1a cing giam 1 gié tri hoic x ting y giam,
X giam y tang 1 gia tri sau moi vong lap.

Mang sau khi da duoc sap xép theo thir ty nhét dinh chiing ta bat dau tién hanh xét truong
hop, néu x ludn tdng moQt gia tri hodc giam 1 gia tri thi tiép tuc vong lap mdi, nguoc lai thi dat
diém cubi cung 1a dinh va luu vao mang dung dé chira dinh ddng thoi déo sang xét y, néu y luén
tang hodc giam 1 gia trj thi tiép tuc vong lap véi cip gia tri tha 2. Ct lap di 1ap lai viée xét nhu
thé chung ta s& tim duoc tat ca cac dinh cua hinh da giac.

3.1.1.2 Thuat toan

Piu vao: Danh sach chta toa d6 da giac chua sap xép UnsortedCoords kiéu danh séach
List<Point>

X ly:
List<point> SortedCoords
int Index;
Index = 1;
if(length(UnsortedCoords) > 0)
{
SortedCoords[i].X = UnsortedCoords[i].X;
SortedCoords[i].Y = UnsortedCoords[i].Y;
UnsortedCoords.RemoveAt(Index);
for(i = 0; i < length(UnsortedCoords); i++)
If(Neibour(SortedCoords[Index].X, SortedCoords[Index].Y,
UnsortedCoords[i+1].X, UnsortedCoords[i+1].Y) == true)

{
Index = Index + 1;
SortedCoords[Index].X = UnsortedCoords[i].X;
SortedCoords[Index].Y = UnsortedCoordsJi].Y;
UnsortedCoords.RemoveAt(i);
¥
o}
Pau ra:
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Danh sach SortedCoords gdm cac diém anh duoc sap xép theo thir tu.

3.1.1.3 Bai toan cu thé

0 1| 2] 3] 4 5| 6{ 7| 8 9110{11/12|13]14|15
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A 4
Hinh 3.1: Mét da gidc phéng to véi méi 6 tirong ing Véi mét diém anh
Céc toa do thu thap duoc tir da gidc dugce quét theo thir ty tir trén xudng va tir trai sang phai:

(7,1), (6,2), (8,2), (5,3), (9,3), (12,3), (13,3), (4,4), (10,4), (11,4), (13,4), (3,5), (14,5), (2,6),
(14,6), (2,7), (4,7), (2,8), (13,8), (2,9), (12,9), (2,10), (11,10), (2,11), (6,11), (10,11), (2,12),
(5,12), (7,12), (9,12), (2,13), (4,13), (8,13), (2,14), (3,14).

Chung ta st dung thuat toan diém anh lién ké dé sép xép lai theo thir ty nht dinh.

+ Xét cip diém anh dau toa do (7,1) va (6,2)
X2-x1=6-7=-1
y2-yl=2-1=1
Théa mén diéu kién nén toa do (7,1) duogc xép vao danh sach méi va loai khoi danh sach hién tai.
Xét tiép tir diém anh (6,2).
+ Xét cap diém anh toa do (6,2) va (8,2):
X2-X1=8-6=2
y2-yl=2-2=0
Khéng théa mén didu kién lién ké. Bo qua toa do (8,2) va xét tiép diém anh tiép theo trong danh
sach hién tai.
+ Xét cap diém anh toa do (6,2) va (5,3):
X2-x1=5-6=-1
y2-yl=3-2=1
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Thoa man diéu kién nén toa do (6,2) duoc xép vao danh sach mai va loai khoi danh sach hién tai.
Xét tiép tir diém anh (5,3).

Lam tuong tu vi céc toa do con lai ta s€ dugc danh sach moi chira toa do cac diém anh da duoc
xép theo thtr tu nguge chiéu kim dong hd.

(7,1), (6,2), (5,3), (4,4), (3,5), (2,6), (2,7), (2,8), (2,9), (2,10), (2,11), (2,12), (2,13), (2,14),
(3,14), (4,13), (5,12), (6,11), (7,12), (8,13), (9,12), (10,11), (11,10), (12,9), (13,8), (14,7), (14,6),
(14,5), (13,4), (13,3), (12,3), (11,4), (10,4), (9,3), (8,2).

Sau khi c6 danh sach toa d6 da xip sép, ching ta xét tir diém dau ctia danh sach:

+ Piém anh toa d6 (7, 1), tiép theo 1a (6, 2): x giam, y ting, m = 0, hai diém anh tao véi gdc toa
d6 mot goc 45°. Luu toa do (7, 1) vao danh sach dinh. Tiép tuc vong lip véi (5, 3): x giam, y
tang, m = 0. Tuong tu cho t&i toa do (2, 7).

+ Xét diém anh c6 toa do (2, 6) va (2, 7): X2 —x1 = 0, luu (2, 6) vao danh sach dinh, chuyén sang
Xety.

Lam tiép tuc chung ta s& duoc dinh tiép theo 1a (2, 14). Cubi cung, khi két thac viéc duyét danh
s&ch trén chung ta sé thu duogc cac dinh cta da giac voi toa do lan luot la:

(7,1), (2,6), (2, 14), (6, 112), (8, 13), (14, 7), (13, 3), (10, 4).
3.1.2 Tinh dién tich va xac dinh trgng tim cia da giac
3.1.2.1 Y tuéng

Pé tim duoc trong tdm cua da giac, dau tién chung ta phai tinh dugc dién tich da giac, 4p
dung Cong thirc Gauss dé tinh dién tich hinh da giac trén mat phéng khi d3 biét duoc toa do cac
dinh cua da giac, tir d6 mai tim duogc trong tam da giac phuc vu muc dich xay dung lugc do
khoang cach.

3.1.2.2 Thuat toan
* Thuat toan tinh dién tich da giac

Pau vao: Danh sach chira cac toa do dinh da giac Pvertex kiéu List<Point>
X ly:

Var

inti};

double Area;

area=0;

for(i = 1; i < length(Pvertex); i++)
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j = (i + 1)/ length(Pvertex);
Area = Area + Pvertex][i].X * Pvertex[j].Y;
Area = Area - Pvertex[j].X * Pvertex[i].Y;
}
Area = (abs)Area/2;
Piu ra: Gia trj dién tich cua da giac Area
*Thuét toan tinh tga do trong tim cua da giac

Piu vao: Pvertex kidu List<Point> gom danh sach cac Point luu trit gia tri cac dinh da giac.

X ly:

Var

inti};

float alpha;

int C[][I;

for(i = 0; i < length(Pvertex); i++)

{
j = (i + 1)/ length(Pvertex);
alpha = (Pvertex [i].x*Pvertex [j].y-Pvertex [j].x*Pvertex [i].y);
c.X = ¢.X + +(Pvertex [i].x+Pvertex [j].x)*alpha;
c.y:=c.y +(Pvertex [i].y+Pvertex [j].y)*alpha;

}

c.X=c.x/ (6 * Area);
cy=c.y/ (6 * Area);
Pau ra: Tra vé toa do trong tim da gidc C[X,y]

3.1.2.3 Bai toan cu thé
Twr da giac ¢ hinh 3.1, chung ta da c6 mot danh sach chira toa d cac dinh cua da giac.

(7,1), (2,6), (2,14), (6,11), (8,13), (14,7), (13,3), (10,4).

Di¢n tich da giac:
1 n-1 n—-1
A= 5 z XiYi+1 T XnY1 — z Xi+1Yi — X1Yn (eq.1)
i=1 i=1

A =93 Vay dién tich cua da giac 1a 93.

Xac dinh trong tam cua da giac: C(X, y)
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n-1

_ 1

X = 6_AZ(Xi + Xi+1)(XiYi+1 — Xi+1Yi) (eq 2)
i=0

n—-1

B 1
y = 6_AZ(Yi + Vi) Xi¥ier — Xi41Yi) (eq.2)
i=0

Tacox=7,y=7

Vay trong tam cua da giac hinh 3.1 1a: C(7,7).

3.1.3 Lua chon diém miu va tinh khoéng cach giira trong tim da giac va diém miu
3.1.3.1 Y twéng

Trong muc nay chung ta can giai quyét dugc hai van d¢, tha nhat 13 Iya chon diém mau
trén cac canh bién sao cho hop 1y, thir 2 1a tinh khoang cach gifta cac diém mau d6 dé toi trong
tam da giac.

* Xac dinh vi tri va so lwgng cac diém mau:
bau vao xir Iy bao gom :

- Tbng s luong diém anh cua cac canh bién cua d6i twong, gia tri nay duoc tinh trong
qua trinh luu cac toa do cua bién.

-S4 lugng diém miu udc luong st dung trén bién d6, do ngudi dung nhap vao hoic
duoc gan trong qué trinh phat trién chuong trinh.

- S6 lugng diém anh (chiéu dai) caa canh bién dang xét, co thé xac dinh dugc s6
luong diém anh trong qué trinh xac dinh dinh da giac.

V¢é mat ban chat cua do6 hoa may tinh, cac di€ém anh dugc bo tri theo dang ma tran va toa
do 1a kiéu so nguyén. Cho nén viéc xac dinh di€ém anh tuong Gng vdi vi tri cia toa do thuc té
phai dya trén nguyén tac lam tron va chuyén doi vé dang s6 nguyén.

Sau khi d3 x4c dinh duoc s6 diém mau trén canh bién chung ta duyét timg diém anh trén
bién d6 theo thtr tu va danh dau diém anh do lai sao cho cac diém mau nay dugc cach déu trén
bién, va chia bién d6 thanh cac doan bang nhau.

* Tinh khoang cach giira Cac diém mau va trong tam cua da giac
Dau vao 1a toa do cta diém mau va diém trong tam da gidc, theo cong thirc (eq. 5) ching

ta xay dung phuong thirc tinh khoang cach gitra hai diém trén ma tran toa do.
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3.1.3.2 Thuat toan

* Xac dinh vi tri va so lwgng cac diém mau

Piu vao: Danh sach p kiéu List<Point> chira tip toa do cua da giac duoc xép theo tht tu nguoc

chiéu kim déng ho.
Xir ly:
List<int>; // S6 diém anh trén mot canh
int count, tempcount, SNum,a,SDistance, Index;
List<Point> Is_Point; // Danh sach dinh
List<Point> SCoordinates; // Danh sach toa d6 diém mau
Index = 0;
for(inti = 0; i < length(p); i++)
{
count = count + 1;
Side[Index].X = p[i].X;
Side[Index].Y = p[i].Y;
p.RemoveAt(i);
iIf(FindVertex(p[i].X,p[i].Y) == true)

¢ SNum = (count / length(p)) * a;
SDistance = count / (SNum + 1);
for(i = SDistance; i < Side; i++)

{
SCoordinates[j].X = p[i]. X;
SCoordinates[j].Y = p[i].Y;
SNum = 0;
SDistance = 0;
}
¥

¥

PAu ra: Tra vé danh sach toa d6 cac diém mau SCoordinates

* Tinh khoang cach giira Cac diém mau va trong tam cua da giac

Piu vao:
- Danh s&ch chira toa d6 cac diém mau SCoordinates kiéu List<Point>
- Toa dd trong thm cua da giac kiéu Point
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Xir ly:
List<float> Distances;
for(int i = 0; i < length(SamplePointCoordinates); i++)

{
Distance[i] = Distance(Point.X, SCoordinates[i].X, Point.Y, SCoordinates[i].Y);

¥

Piu ra: Tra vé danh sach Distances chira cac khoang cach tir trong tm tdi cac diém mau theo
thur tu.

3.1.3.2 Bai toan cu thé
Vi du hinh 3.1: Tong s6 diém anh 1a 35 pixel, c6 cac dinh lan luot 1a:

(7,1), (2,6), (2,14), (6,11), (8,13), (14,7), (13,3), (10,4).

4
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Xét tir (7,1) dén (2,6): C6 6 diém anh canh nhau nén chiéu dai canh nay 1 6. S6 luong diém mau
khoang 8 diém.

Tir cong thire (eq. 4) Ny = ——N =8 =1
Viy ¢6 1 diém cang déu 2 dinh trén doan tir (7,1) dén (2,6) 1a (4,4).

Tiép tuc thuc hién véi cac dinh con lai ching ta sé thu dugc két qua nhu dudi day:
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(4,4), (2,10), (4,13), (11,10), (14,5)

Trong tam da giac 1a C(7,7)

Tinh 1an luot khoang céch tir trong tAm dén cac diém mau:

D* = {5, 5.385; 5.83; 4.472; 7.615} {0.656; 0.707; 0.765; 0.587; 1}

3.1.4 Chuian héa khoang cach

3.1.4.1 Y twéng

Nhim dam béao khi thay dbi kich thude d6i twong theo ti 16 bat ki ma khong 1am anh
hudéng dén viéc so sanh, truée khi xay dung lwoge dd khoang cach ching ta can chuin hoa céc
khoang cach. Chiing ta xac dinh khoang cach 16n nhat trong nhiing khoang cach da thu duoc &
trén. Sau d6 1ay 1an luot cac khoang cach chia cho khoang cach 16n nhat diy. Ching ta sé& thu
duoc mot diy khoang cach thudc khoang [0,1]. Khi d6 su thay d6i vé kich thudc bat ki cua dbi

tugng s& khong lam anh hudng t6i két qua so sanh hinh dang ddi tuong.

3.1.4.2 Thuat toan

Piu vao: Danh sach chira cac giac tri khoang cach cta da giac dang xét D kiéu List<float>

X ly:
List<float> DNormal;
float Max;
Max = D[0];
for(int i =0; 1 <length(D); i++)
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if(D[i] > Max)

Max = DIi];
¥
for(int i = 0; i < length(D); i++)
{

DNormal [i] = D[i] / Max;
¥

Piu ra: Danh sach chira cac khoang cach da chuan héa DNormal

3.1.4.3 Bai toan cu thé

Ap dung vao vi du mot da giac trong hinh 3.1, véi D* thu dugc, chung ta chuan hoa vé khoang
[0,1].

D* = {5; 5.385; 5.83; 4.472; 7.615} {0.656; 0.707; 0.765; 0.587; 1}
Gia tri cuc dai trong cac khoang cach nay 1a Dy, = 7.615
Chung ta s& co tap gia tri sau chuan hoa:

d[] = {0.656; 0.707; 0.765; 0.587; 1}
3.1.5 X4y dung lwgc d0 khoang cach
3.1.5.1 Y twéng

Y tuong xay dung lugc dd khoang cach 13 phén chia cac gia tri khoang cach, hay noi cach
khac kich thudc tip cac ban kinh da giac vao cac nhom dua trén cic ngudng xac dinh, & day dé
xudt chia thanh 5 khoang.
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Ta s€ c6 cac khoang ngudng sau:
[0, 0.2], [0.2, 0.4], [0.4, 0.6], [0.6, 0.8], [0.8, 1]

Co s& dir liéu ching ta tao ra modt bang luu gid tri lugc dd khoang cach
Distance Histogram lién két véi anh bao gdm cac trudng nhu sau: (idhistogram, do,ds,d,,ds,ds)
trong d6 idhistogram 14 khoa chinh lién két v6i khoa ngoai clia bang chtra anh va thong tin anh,
do la vung 1, d; 1a ving 2... twong tu ching ta s€ c6 5 ving tuong g vdi 5 truong dy t6i dg
trong bang Distance Histogram.

3.1.6.2 Thuat toan

Piu vao:
- Bao gébm mét danh sach chua tap céc gia tri khoang cach d kiéu List<float>.
Xir ly:
int cl, c2, c3, ¢4, c5;
cl=c2=c3=c4=c5=0;
for(int i =0; 1 <length(d); i++)
{
if(d[i] >= 0 and d[i] <= 0.2)
cl=cl+1;
Insert(cl,InsertTo_d1);
else if(d[i] >= 0.2 and d[i] <= 0.4)
c2=c2+1;
Insert(c2,InsertTo_d2);
else if(d[i] >= 0.4 and d[i] <= 0.6)
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c3=c3+1;
Insert(c3,InsertTo_d3);
else if(d[i] >= 0.6 and d[i] <=0.8)
c4d=c4 +1;
Insert(c4,InsertTo_d4);
else if(d[i] >= 0.8 and d[i] <= 1)
CO=cC5+1;
Insert(c5,InsertTo_d5);

}

Piu ra: Day la phuong thirc khong c6 gia tri tra ve.
3.1.6.3 Bai toan cu thé

Tro lai thi du hinh 3.1:
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d[] = {0.656; 0.707; 0.765; 0.587; 1}

I € [0, n-1] la tap chira khoang cach; Cho R = 5; d[i]max = 1.

Ta s& thu duoc cac khoang:

[0, 0.2], [0.2, 0.4], [0.4, 0.6], [0.6, 0.8], [0.8, 1]
Xép d[i] vao cac khoang:

d[4] € [0.8, 1]

d[0], d[1], d[2] € [0.6, 0.8]

d[3] € [0.4, 0.6]
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So bdan kinh

0 0.2 04 0.6 08 1
Khoang cach

Hinh 3.2 Luroc do khodng cdch da gidc hinh 3.1
3.1.6 Do do twong tw
3.1.6.1 Y twong

Phuong phéap do d6 twong tu duoc dé xuat trong bao céo nay la dya trén biéu dién hinh dang cua
luge @6 khoang cach, truc khoang cach cua luge do dugc chia thanh nhiéu phan ky hiéu mdi
vung la d[i], véi i € [0, n — 1], Lugc db khoang céch biéu dién boi D:

D : (do, dy, dy, ..., dya)
Gia sir ¢6 hai lugc do:
D;: (d1o,d1;,d15,..d11)).
Dy: (d20,d24,02,,..02, 1))

Ap dung cong thic eq. 6 chling ta s& thu dugc khoang cach giita hai luoc d6

Sim(D1, D2) = /Y55 (d1; — d2;)? (eq. 6)
3.1.6.2 Thuat toan

Pau vao: Danh sach D, va Danh sach D, kiéu int
Xir ly:

float Sum;

double Sim;

for(inti=0;1<=7; i++)

{

Sum = (D1[i] - D2[i]) * (D1[i] - D2[i]);
}
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Sim = sqgrt((double)Sum);
Pau ra: Tra vé gia tri do twong tu Sim

3.1.6.3 Ap dung thuec té

Hinh 3.1 cho chung ta luge d6 khoang cach D1 = {0, 0, 1, 3, 1}

Gia str mot da gic sau khi xir 1i ta duoc lwge dd khoang cach D2 = {0, 2, 2, 3, 0}
Do twong dong gitra D1 va D2 1a: Sim = /6 = 2.4495

C6 mét da giac khac véi luge dd khoang cach D3 = {2, 1, 0, 2, 3}

Do twong ddng gitra D1 va D3 1a: Sim =11 = 3.3166

Vay da giac c6 luoc d6 khoang cach D2 va D1 1a twong tir nhau.

3.2 Giao dién chwong trinh

3.2.1 Giao dién tim kiém va két qua

File Tools About

Search Images ! Shape Representation | Images Database
Control Area Results
C:\Users\Oldman'\Desktop“Image Database\Hi

Browse

Image Results: 12

Sample Points Number 30
Image Name: Hinh 29.bmp Image Name: Hinh 28 bmp Image Name: Hinh 25bmp
M: 0 M:1

Search Execution time:  0.431 (s). SIM: 2.64575131106459

Input Image

Image Name: Hinh 11.bmp Image Name: Hinh 7.bmp Image Name: Hinh 5bmp
SIM: 3.3166247903554 SIM: 4.12310562561766 SIM: 4.12310562561766

7/8/20121:21:39 PM Tran Ngoc Duong - CTL401 - DHDLHP

Hinh 3.3: Giao dién tim kiém va két qua
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3.2.2 Co s6 dir li¢u anh

File Tools About
Search Images I Shape Representation | Images Database

Images preview

Hinh 4 bmp Hinh 5bmp

N

Hinh 7.bmp Hinh 8.bmp Hinh 9 bmp Hinh 10.bmp

Hinh 11.bmp Hinh 12bmp Hinh 13.bmp Hinh 14 bmp Hinh 15.bmp

7/8/20121:23:29 PM Tran Ngoc Duong - CTL401 - DHDLHP [ Stored 36 images |

Hinh 3.4: Co so dir liéu anh
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1.2.3 Luwgc dd khoang cach

File Tools About

Search Images | Shape Representation | Images Database

Sample Images

Hinh 1.bmp y . - y
_ . Shape Presentation Using Distance Histogram
Hinh 12:b$g Graduation Project

Hinh 13.bmp
Hinh 14.bmp
Hinh 15.bmp . )
Hinh 16.bmp [ Centroi [l Sample Points
Hinh 17 bmp
Hinh 18.bmp
Hinh 19.bmp
Hinh 2 bmp
Hinh 20.bmp
Hinh 21.bmp
Hinh 22bmp
Hinh 23.bmp
Hinh 24 bmp
Hinh 25.bmp
Hinh 26.bmp
Hinh 27 bmp
Hinh 28 bmp
Hinh 25.bmp
Hinh 3.bmp
Hinh 30.bmp
Hinh 31.bmp
Hinh 33.bmp
Hinh 34 bmp
Hinh 35.bmp o , L | |
Hinh 36.bmp P % = =
Hinh 37 bmp

Hoh 55mp Sample Image Distance Histogram

Hinh 6.bmp

7/8/20121:39:19 PM Tran Ngoc Duong - CTL401 - DHDLHP [ Stored 36 images |

Hinh 3.5: Lurgc do khodng cdch
3.3 Két luan chwong

Qua qua trinh phat biéu ¥ tudng, trinh bay thuat toan va 14y vi du thuc té ching ta di timg
bude dua ra dugce luge dd khoang cach biéu dién hinh dang cho da giac va tinh toan, do do tuong
ti ctia da giac khac so v6i da giac ban dau.
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KET LUAN
Db 4n di c6 cac két qua sau:

e DO an da trinh bay phuong phap tra cu hinh dang twong ty dya trén lugc do
khoang cach va biéu dién hinh dang, qua d6 gitip tra ctzu hinh anh.

e D) an da trinh bay duoc ciu trdc mot hé thdng tra cru anh, cac dic trung thudng
duoc sir dung trong hé théng nay. Ngoai ra con cac (ng dung cua tra cu anh trong
doi séng ciing nhu trong cac nganh khoa hoc, an ninh, bao mat, ...

e Thong qua y tudong vé luoc dd khoang cach va biéu dién hinh dang, db an da néu
1én cac budc thuc hién, co sé ly thuyét dé xay dung mot hé théng tra ctru anh dua
trén noi dung.

e Xay dung dugc chuong trinh mé phong theo phuong phap da trinh bay.

Hudng phat trién: Trong thoi gian téi néu c6 dicu kién phat trién tiép, em s& phat trién hé
thong tir 1ay x4p xi hinh dang ctia d6i twong, c6 thé t6i uu hon nita dwa vao mau sac va hinh dang
ctia doi tugng.
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