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1. Tinh cép thiét ciia ludn an

Mot luong 16n thong tin anh d3 duoc dua 1én Internet. Tuy nhién, khong thé truy cip
hodc str dung thong tin trong cac tap anh khéng 16 nay, néu chung khéng duoc to chirc dé
tra ctru hi¢u qua trén toan bd dir liéu anh.

Céc k¥ thuat dya vao vin ban mo ta anh ton nhiéu thoi gian, chi phi cao va phu thudc
vao cam nhan chu quan cia chuyén vién k¥ thuat. Hon nita, hé théng dua vao tir khoa rat
kho thay do6i vé sau nay.

bé khic phuc céc kho khan nay, tra ctru anh dua vao déc trung thi gidc cua anh da duoc
dé xuét. Y tudng co ban cia cach tiép can nay 1a str dung ky thuat trich rat dic trung thi giac
mot cach ty dong dé cho ra cac mo ta ndi _dung anh mot cach tryc tiép tir chinh ban than anh.

Hau hét cac phuong phap da dugc dé xuat sir dung déc trung mau déu gip phai van dé
vé chi phi khong gian luu trit sé cac luge dd mau biéu dién anh 16n, d6 chinh x4c tra ctru
khong cao, d6 phure tap tinh toan lon, nhay cam voi quay va dich chuyén.

Do d6, luan an chon dé tai “Nghién ctru cai tlen mot s6 phwong phap tra ciu anh sir
dung dic trung anh” dé gop phan giai quyét cac van dé dit ra.

2. Muc tiéu cta luin an

Muc dich cia luan 4n 1a nghién ctru dé xudt mot sd phuong phap tra cru anh st dung

ddc trung mau va thong tin khong gian. Cac phuong phap nay s€ hudng t6i giai quyét cac

van dé veé giam khoéng gian luu trir s6 cac lugce d6 mau biéu dién anh, it nhay cam véi quay
va dich chuyén, giam do phuc tap tinh toan va ting d6 chinh xac tra ctru.

3. Cac dong gop cua luan an
Dé xuit cac ky thuat bap gém: phuong phap HG, phuong phap IHG, phuong phap CSI,
phuong phap CCS va h¢ thong tra ctiru anh dua vao dac trung thi giac LVFIR.
4. B6 cuc ciia luan an
Luan &n nay duoc bd cuc thanh bén chuong.
Chuong 1 gidi thiéu tong quan vé trich rat dac trung va tra cru anh dwa vao déc trung.
Chuong 2 trinh bay k¥ thuat tra ctru anh dua vao lugc do mau khoi.
Chuong 3 trinh bay phuong phap tra ciru dya vao vung anh.
Chuong 4 trinh bay thiét ké va thyc hién hé thong tra ctru anh LVFIR, cung véi mot sb

két qua.
Cuoi cung, chung t61 dua ra mot so két luan va dé xuat cac nghién ctru tuong lai.

Chwong 1. TONG QUAN VE TRICH RUT PAC TRUNG VA TRA CUU

ANH DUA VAO PAC TRUNG
1.1 Cac dic trung

Cac dac trung anh co thé dugc phan thanh ddc trung thi giac va ddc trung ngir nghia.
Dac trung thi gidc c6 theé dugce phan loai tiép thanh dac trung chung va dac trung theo linh
vuc.

1.1.1 Céc dic trung toan cuc va cuc b



Cac dac trung biéu dién noi dung thi gidc cta toan bd anh dugc goi la cac dac trung toan
cuc. Céac dic trung bi€u dién ndi dung thi gidc clia mot phan cua anh dugc goi la dic trung
cuc bd.

1.1.2 Cac dac trung thi giac trong tra ciru anh dua vao dac trung

Cac dac trung thi gidc bao gém: béc trung mau, dac trung két cau, dic trung hinh dang.
1.2 Kién tric ciia mot hé thong tra ctru anh dua vao diic trung thi gidc

Kién trac hé théng tra ctru anh dya vao déc trung thi gidc dugc chi ra nhu Hinh 1.1.
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Hinh 1.1. Kién trac hé théng tra citu anh dya vao déc trung thi giac.

1.3 Trich rut dac trung

Trude khi dé cap dén dic trung mau, ching toi gidi thidu khai niém vé dai cua luge do
mau.

Pinh nghia 1.1 [Dai cua lugc d6 mau]:

Mot dai cia Iuge d6 mau la s6 diém anh trong mét dién tich anh duoc chi ra ma co
chung mau.

Pinh nghia 1.2 [Khoi anh]:

Mot khoi anh 1a mot vung anh hinh chir nhat trong anh.
1.3.1 Pic trung mau

Pac trung mau dugce sur dung rat hiéu qua cho tra ctiru cac anh mau trong co sé dir liu
anh. Cac md ta mau duoc trich rat va so sanh thuan loi, do dé dac trung thich hop cho tra
ctru dya vao dac trung thi giac.
1.3.2 Lwgng héa mau

Luong hoa mau 13 qua trinh giam sé cac mau duogc st dung dé biéu dién mot anh.
1.3.3 Biéu dién mau
1.3.3.1 Lwge do mau

Luoc dé mau biéu thi phan bd cua sé cac diém anh cho mdi mau dugc lugng hoa. Lugc
d6 mau dugc tinh todn dé dang va hi¢u qua trong md ta phan bé mau toan cuc va cuc bd
trong anh.
1.3.3.2 Lwoc d0 mau toan cuc GCH

Str dung lugc dd mau toan cuc (GCH), mdt anh s& dugc ma hod véi lugc dd mau cta no,
va khoang cach gitra hai anh s€ dugc xac dinh bdi khoang cach giira hai lugc d6 mau nay.
1.3.3.3 Lwoc d6 mau cuc by LCH



Phuong phap LCH gém thong tin lién quan dén phén bd mau cua cac ving. Khi so sanh
hai anh, chung ta tinh todn khoang cach gitta lugc dd ctia mot khdi trong mot anh va mot
khdi & cing vi tri trong anh kia. Khoang cach giita hai anh s& duoc xac dinh boi tong tat ca
cac khoang céach nay.
1.3.3.4 Véc to gin két mau

Vécto gin két mau lién két thong tin khong gian vao lugc dd mau, mdi dai cua luge dd
mau duoc phén ’thém’h hai loai: gan két, néu dié‘m anh thudc ve m@t Vl‘mg mau dong nhat 16n
va khong gan két, néu diém anh khong thudc vé mot ving mau dong nhat 16n.
1.3.3.5 Twong quan mau

Tuong quan mau mo ta phan bd mau ciia cac diém anh va chi ra tvong quan khong gian
cua cac cap mau.
1.3.3.6 Cic mau troi

Cac mép tr1 dugc s dung dé mo ta dic trung mau cua mQt anh. Phan cum mau duogc
thuc hién dé thu cac mau troi dai dién.
1.3.3.7 Cac moé men mau

M6 men mau 13 cdc moé men théng ké ctia cac phan bd xac suat ciia cac mau.

1.3.4 Thong tin khéng gian

Thong tin khong gian biéu thj vi tri khong gian tuyét ddi va vi tri khong gian tuong ddi
cua cac vung. Cac vung hodc doi tuong voi cac dac trung mau tuong ty ¢6 thé dugc phan
biét tot hon bang viéc tan dung cac thong tin khong gian.

1.3.5 Phan vung

Phén ving la qua trinh phan anh thanh cac vung, trong truong hop t6t nhat chiing ta s&
thu duoc cac ddi tugng xuét hién trong anh.

1.4 Cac d¢ do twong tuw

Mot sb d6 do tuong tu dugc su dung phé bién nhét: Lugc dd giao, Khoang cach L,
Khoang céch dang toan phuong, Khoang cach EMD, Khoang cach Kolmogorov-Smirnov,...
1.5 Panh gia hi¢u nang tra ciru

Pé danh gia mét g dung tra ctru anh, mét co s¢ dir li¢u anh va mdt tap cac truy van
duoc yéu cau. Cac truy van dugc thuc hién véi ing dung VFBIR dé thu dugc cac két qua tra
ctru. Sau d6 phuong phap danh gia hiéu nang dugc st dung dé so sanh cac két qua dugc tra
clru ndy véi cac anh lién quan dén anh truy van trong co so dir li€u.

1.6 Céc hé thong VFBIR

Mot sb hé théng tra ctru anh da dugc xay dung gf)m: QBIC, Blobworld, Retrieval Ware,
VisualSeek va WebSeek, CIRES, Tim kiém anh cua Google, ...

1.7 Két luin va dinh hwéng nghién ciru

Trong chwong nay, ching t6i di gidi thiéu mot sé khai niém va ky thuat co ban vé trich
rat ddc trung va tra clru anh dya vao dac trung thi giac. DPac biét chung t6i tap trung vao
trich rat va biéu dién dic trung thi gic.

Dic trung thi giac dwoc st dung phd bién nhit 1a mau. Do mau cho phép cam nhan va
phan biét anh rat hiéu qua. Hon nira, dac trung mau la tuong dbi on dinh véi cac bién dang
nhé va doc 1ap voi huong va cd cua anh.

Thong tin mau thuong duoc biéu dién boi luoe do6 mau trong mot khong gian mau nao
d6. Lugc d6 mau ¢6 uu diém 1a dugc tinh toan nhanh va khong nhay cam véi cac thay doi
nho vé vi tri thu nhan anh. Tuy nhién, luvoc d6 mau 1a mot mé ta thd caa anh nén hai anh rat
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khéc nhau c6 thé c6 cac luge d6 mau tuong tu. Hon nira, hai anh chi twong tu néu ching co
cac viing mau tuong tu tai nhitng vi tri twong ty. Vi Iy do ndy ma viéc két hop dic trung
mau voi thong tin khong gian dé cai thién hiéu nang tra ctru 14 can thiét.

Trong ludn 4n nay chung toi s& tip trung vao van dé nang cao hiéu ning hé thong tra
clru anh dua vao dac trung thi giac thong qua sir dung déc trung cua ving anh:

Thir nhit, chung t61 s& dé xudt phuong phap sir dung it chi phi khong gian luu trir cac
lwge d6 mau biéu dién anh va it nhay cam voi quay va dich chuyén.

Thir hai, ching t6i s& dé xuét phuong phap sir dung dic trung ctia ving anh vao trong
qua trinh tra cru nham nang cao hiéu ning tra ciru.

Chuong 2. PHUONG PHAP TRA CUU ANH DUA VAO LUQC PO
MAU KHOI

2.1 Lwogc d0 mau khoi

Duéi day 1a mo ta cach tiép can lugc d6 mau khbi:

V61 anh dugce lugng hoa thanh C mau (trong khong gian mau RGB) va anh dugc chia
thanh mxm khoi anh c6 kich thudc bang nhau. Mot luge d6 mau khoi theo mau ¢
(0<c<C)lamottdp mxm dai. O day dai cua luge do mau khoi la s6 diém anh trong mét
khoi anh ma ¢6 chung mau va céc gia tri dai dugc mo ta boi ham p(b,)=n; /n, vo1 b, 1a
khéi anh thir & cta anh (0 <k <mxm), n, 1a s6 cac diém anh c6 mau c trong khéi b, va n
1a téng s6 cac diém anh trong anh.

2.2 Phwong phap tra ciru dwa vao lwge dd mau khdi
2.2.1 Giéi thi¢u

GCH c6 vu diém 1a bat bién v6i quay va ty 1 va tinh toan rat don gian. Tuy nhién, GCH
khong bao gom vi tri khong gian ctia cdc mau trong anh.

Phuong phap LCH dua thong tin khong gian vao ban miéu ta anh. Tuy nhién, phuong
phép nay st dung nhiéu khong gian dé luu trir so cac luge d6 mau bicu dién anh va cé do
phuec tap tinh toan 16n.

Phuong phap CCH st dung it khong gian luu trir s6 cac luge d6 mau biéu dién anh. Tuy
nhién, phuong phap nay khong c6 kha nang xtr Iy d6i vdi cac bién doi hinh hoc nhu quay va
dich chuyén, do CCH chi so sanh mo6i khoi anh ctia anh truy van voi khoi anh cung mau va
cung vi tri trong anh co s¢ dir li¢u.

bé khac phuc nhugc dieém trén, chung t6i dé xuat phuong phap HG.

2.2.2 Phwong phap tra ctru dé xuat HG

Trong phan nay ching t6i trinh bay phuong phap HG. Phuong phap nay cua ching t6i
da duoc cong bd tren tap chi quéc té IJCSES.
2.2.2.1 Khai niém vé do thi hai phia
Pinh nghia 2.1 [P0 thi]:
G(N, E) duoc goi 1a dd thi v hudng voi N 1a tip dinh va E 1a tap canh. Néu no thoa
man: ECNxN (E la tap con cua tich dé cac N xN)
Pinh nghia 2.2 [P thi vo hu’O’ng c6 trong sd]:
G(N, E) 1a @6 thi v huéng ma mdi canh cua nd duoc gan mot trong s6 khong am.
Pinh nghia 2.3 [P thi hai phia]: D thi hai phia la d0 thi v huéng G(N,E) ma c6 thé
tach N thanh hai tap X va Y thda man céac diéu kién sau:
o N=XUYva XY=L
o XXXNE=COvaYXYNE =



Trong truong hop dic biét ta ky hiéu G(X, ¥, E) 1a d6 thi hai phia.

Pinh nghia 2.4 [P thi hai phia c6 trong sd]:

D6 thi hai phia c6 trong s6 G(X,Y,E) 1a d6 thi hai phia ma mdi canh ciia né dugc gan
mot gia tri khong am.

Pinh nghia 2.5 [D6i sanh cua db thi]:

Déi sanh M cua dd thi G(X,Y,E) 1a mot tp con cic canh ma trong M khong c6 hai canh
nao c6 dinh chung.

Pinh nghia 2.6 [Gi4 tri cuia mot d6i sanh]:

Gia tri cia mot ddi sanh trong dd thi hai phia G(X,Y,E) c6 trong s6 duoc danh gia bang
téng cac trong sb ciia cac canh trong dbi sanh.

Pinh nghia 2.7 [Gi4 tri dbi sanh cuc tiéu]:

Gia tri d6i sanh cyc tiéu 1a gia tri d6i sanh nho nhét trong tat ca cac ddi sanh c6 thé c6
ctia d6 thi hai phia c6 trong sé G(X,Y,E).
2.2.2.2 Phuwong phap HG

Y twéng ciia phwong phap HG:

Phuong phap tinh lugc d6 mau khéi ddi véi mdi mau cua anh truy van va anh CSDL.
Sau d6, tinh khoang cach ciia anh truy van va anh CSDL theo mdi mau thong qua d6 thi hai
phia c6 trong s6. Trong dd thi nay, mdi dinh & phia bén trai cua do thi 1a mot dai cua luoc
dd mau khdi theo mau cua anh truy van, mdi dinh & phia bén phai cta d6 thi 13 mot dai coa
lugc dd mau khdi c6 mau twong ing ctia anh CSDL. Cudi cung, tinh tong khoang cach ciia
anh truy vin va anh CSDL theo tit ca cac mau va gia tri nay duogc coi 1a khoang cach giita
hai anh.

Noi dung cua thuit toan HG:

Tiép theo, chung t6i mo ta chi tiét thuat toan HG tra lai khoang cach cua hai anh 7, va L.

Thuiat toan HG(/,, 1,, n)
Vao: anh I, va I, véi ¢& nxn khdi anh
Ra: D - khoang cach gitra hai anh /; va [,
1. For mdi ¢; in C; do
Tinh H(/}, ¢}, n)
2. For mdi ¢, in C, do
2.1 Tinh H(Z5, ¢, n)
3. For mdi ¢ in C do
3.1 Xay dung d0 thi G(X, Y, E, ¢) gdbm 2n’ dinh
32D« D+MCM(G(X, Y, E, c), n)
4. Tralai giatri D

Trong thuat toan HG ¢ trén, tham $6 C; 1a sb mau cua anh 7 5, Crla $6 mau cua anh I 2. va
C la so mau cua hai anh /; va I,. H(/;, ¢ i n) la luogc dd mau khoi theo mau c¢; cua anh /; gom
nxn dai. H([g, Cg, n) 1a lugc dd mau khdi theo mau ¢, cta anh IZ gom nx ndai. G(X, Y, E, ¢)
1a db thi gdbm 2n° dinh, trong d6 nx n dai cua lwgc dd mau khdi H(Z,, ¢, n) va nxn dai cia
lwgc dd mau khdi H(L5, ¢, n). Hiam MCM( , ) tra lai khoang cach gitta hai anh theo mau ¢ da
cho.

Trong thuat toan HG, chung t61 c6 sir dung ham MCM. Ham nay dugc mo ta nhu sau:



Ham MCM (G(X Y, E, ¢), n)
Vao: G(X, Y, E, ¢)- do thi theo mau ¢ cua anh /; va I, gém 2n’ dinh
Ra: costc - khoang cach theo mau ¢ gitra anh /; va I,
1. Forie—Iton xndo

Forje«1ton xndo
w(ij) |y, [il=hy Tellj]
2. M<«Gia tri 6i sanh cuc tiéu cua G(X, Y, E, ¢)
3. For méi (ij) e M do
costc < costc + w(i,j)

4. Tra lai gié tri costc

Dau tién, ham MCM tinh trong sb cua tit ca cac canh trong dd thi G(X,Y,E,c). Sau do,
ham tim gia tri ddi sanh cuc tiéu cua dd thi G(X, ¥, E, ¢). Cubi cung, ham tinh téng gia tri
cac canh thudc ddi sanh va khoang cach nay 1a khoang cach ciia anh 7, va I, theo mau c.

Do phirc tap cia thuat toan HG:

Duéi ddy chung t6i s& danh gia d6 phuc tap cia ham MCM thong qua Ménh dé 2.1.

M¢énh dé 2.1 [P phirc tap ciia ham MCM]: P phirc tap ctia ham MCM 1a O(n?), véi n’
1 s6 dai ctia luge @6 mau khdi cla anh,

Dudi ddy chung t6i s& danh gia do phirc tap ciia thuat toan HG thong qua Ménh dé 2.2.

Ménh dé 2.2 [D6 phirc tap cua thuat toan HG]: Do phic tap cua thuat toan HG 1a O(n’)
véi n’ 1a s6 dai clia luge d6 mau khéi ctia anh,

Dudi day chung toi s€ chi ra do nhay cam véi phép quay cua phuong phap HG thong
qua Ménh dé 2.3.

Ménh dé 2.3 [P0 nhay cam voi phép quay ctia phuong phap HG]: Phuong phap HG it
nhay cdm véi phép quay cua anh hon phuong phap CCH.

Duéi ddy chung t6i s& chi ra do nhay cam véi phép dich chuyén cta phwong phap HG
thong qua Ménh dé 2.4.

M¢énh dé 2.4 [P6 nhay cam voi phép dich chuyén ciia phuong phap HG]: Phuong phép
HG it nhay cam véi phép dich chuyén cua anh hon phuong phap CCH.

2.3 Phwong phép cai tién THG

Trong phan nay chung 61 trinh bay phuong phap cai tién THG. Phuong phép nay cia
chung t6i dd dugc cong b trén tap chi qudc té IJCSES.
2.3.1 Khai niém vé su twong tu ly twéng giira hai dai
Pinh nghia 2.8 [Su tuwong tu Iy twong giira hai dai ciia hai luge d6 mau khéi]: Hai dai
cua hai lugc d6 mau khoi duge goi la tuong ty ly tudng neéu ching thod man cé hai diéu
kién:
o Khoang céph chép nhan duoc: Khoging cach giﬁa mot dai cua luge dd mau khéi cua
anh truy van voi mot dai cua luge d6 mau khoi cia anh CSDL phai khong qué 16n.
e Vi tri thich hop: moéi dai cia lugc d6 mau khdi twong ing voi moi khoi anh thude
canh hinh vuong trong anh truy van chi dugc so sanh vdi moi dai cua luge d6 mau
khoi twong timg v&i moi khoi anh thude canh hinh vuong tuong tng cua anh CSDL.
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2.3.2 Ly do dé xuit phwong phap IHG

Khi phuong phap HG sir dung gié tri ddi sanh cuc tiéu dé tinh toan khoang céach giira hai
anh theo mau ¢ s& gap phai cic van dé sau:

+ Anh hudng nhidu: Cac gia tri dbi sanh c6 thé chira cic canh o gia tri rat 16n. Trong
truong hop nay, cac dai cia luoc dd mau khéi twong tmg s€ rat khac nhau. Diéu d6 s&
lam tang cac gi trj nhiu va anh huong dén khoang cach cubi cung giita hai anh.

o~ Ton thot gian: Cac dai cua lugce d6 mau khéi ¢ vi tri khong thich hop xuat hién voi tan
xuat nhiéu s& anh huong dang ké den thoi gian so sanh cua phuong phdp cling nhu
tang gia tri nhiéu vao khoang cach cudi cung.

Vi ly do nay, mét van dé& da xuit hién cdc ddi cia hai lwoc do mau khoi c6 diéu kién
nhie thé ndo c6 thé dwoc sir dung hiéu qua cho so sanh ciia phwong phdp HG ?.

Qua quan sat anh bi quay hodc dich chuyen chung t61 nhan thdy rang, vi tri cta cac khdi
anh s& thay doi, nhung cac khbi dnh ndy van nam trén canh hinh vudéng xac dinh. Diéu do
n6i 1én rang chiing ta chi can so sanh mot dai ctia luge d6 mau khdi clia anh truy van véi cac
dai ctia lwge d6 mau khéi twong tmg véi cac khéi thude canh hinh vudng tuong tng ctia anh
CSDL. Noi cach khéc, chung ta chi so sanh mot dai cua luge dd mau khéi cia anh truy van
v6i mdi dai cua luge d6 mau khéi cua anh CSDL néu chung 13 twong te Iy tuéng.

Viéc xéac dinh cac dai cta hai lugc dd mau khoi wong tie Iy tuéng s& anh huong dén do
chinh x4c va thoi gian so sanh ciia phuong phap HG. Chung toi dé xuat phuong phap HG
cai tién, c6 tén 1a IHG [44].

2.3.3 Phuong phap IHG

Y twéng co ban cia phwong phap IHG:

Chi so sanh moi dai cua lugc dd mau khoi tuong ung voi cac khéi thudc canh hinh
vudng cua anh truy van véi mdi dai cia luge dd mau khdi twong tng véi cac khdi thude
canh hinh vudng tuong g c6 cung mau cuia anh CSDL.

Noi dung cua thuit toan IHG:

Tiép theo, chiing t6i trinh bay chi tiét thuat toan IHG(). Thuat toan nay tra lai khoang
cach giira hai anh 7, va I, véi kich thudc nxn khdi anh.

Thuit toan IHG(/,, 1,, n)

Vao : [, [, —hai anh vdi ¢O nxn khdi anh
Ra : dis - khoang cach gitra anh /; va I,

1. dis<-0

2. C«—Quantization(/;, I,)

3. For mdi ¢ in C do

3.1 dis<—dis+ DistancebyColor(1;, I, n, c)
4. Tra lai gia tri dis

Trong thuat toan THG(), ching t6i ¢ st dung ham DistancebyColor(). Ham nay c6 dau
vao la hai 4nh /; va I,, kich thudc nxn khoi anh ctua anh va mau c. Sau d6 ham tra vé
khoang cach gitra hai anh /; va I, theo mau c.



Ham DistancebyColor (/;, 15, n, ¢)
Vao: hai anh [; va I, v6i ¢& nxn khéi anh, mau c.
Ra: distc - khoang cach gitra hai anh /; va I, theo mau c.
1. r<-0
2. while (r<n)
2.1 distc<—0
2.2 re—rt+2
2.3 for i<—sqr(r-2)+1 to sqr(r) do
2.3.1 for j<—sqr(r-2)+1 to sqr(») do
w(i) |y, [elli1 -y, [c]L/]
2.4 distc < distc + EdgeDistance(G(X, Y, E, ¢), )
3. Tra lai gia tri distc

Trong ham DistancebyColor(), ching t6i st dung ham EdgeDistance(). Ham
EdgeDistance() tinh khoang céach céc dai cua lugc d6 mau khoéi tuong tng voi cac khoi anh
thudc canh hinh vuong kich thudc » ciia anh /; va cac dai cua luge d6 mau khoi twong g
voi cac khdi anh thudc canh hinh vuong kich thudc r ciia anh 7, theo mau c.

Ham EdgeDistance(G(X, Y, E, ¢), r)

Vao:

e 7-c0 cua hinh vudng

e GX Y, E c)- db thi theo mau ¢ cia anh I; va I, gdm (4r-5)° dinh
Ra : costr - khoang cach gitra hai canh cua hinh vuong kich thudc r.

1. M« Gia tri dbi sanh cuc tiéu cua G(X, Y, E, ¢) gdm (4r-5)° dinh

2. For méi canh (ij) € M do

costr < Costr + w(i,j)

3. Tra lai gid tri costr

Do phire tap cia thuit toan IHG:

Du6i day ching t6i s& danh gia d6 phuc tap cua ham EdgeDistance thong qua Ménh dé
2.5.

Ménh d@é 2.5 [PO phlic tap cua ham EdgeDistance]: Do phuc tap ciia ham
EdgeDistance(G(X, Y, E, ¢), r) 1a O(%) v6i (4r-5) 14 s6 dai cua luge d6 mau khoi tvong tng
v6i cac khoi anh thudce canh hinh vuong kich thudc r cua anh,

Dudi day chung t6i s€ danh gia do phuc tap cta ham DistancebyColor() thong qua
Ménh dé 2.6.

Ménh dé 2.6 [P phiic tap cua ham DistancebyColor(/;, I, n, ¢ )]: P9 phirc tap ctia ham
DistancebyColor (;, I,, n, ¢) 1a O(n3), v6i nxn 1a sb dai ciia luge dd mau khéi,

Du6i ddy ching t6i s& danh gia do phurc tap cua thuat toan IHG thong qua Ménh dé 2.7.

Ménh dé 2.7 [Po phuec tap cua thuat toan IHG]: B¢ phuc tap cua thuat toan IHG(/;, [,
n) 1a O(n*) véi n 1a s6 dai ciia luge dd mau khéi,



2.4 Cac thuc nghiém
2.4.1 Mbi truwdng thwe nghiém

Co so dit liéu gdm 7,812 anh jpeg. Co s& dit liéu anh nay 1a tip con cua tap anh cia GS
Wang va chiing tdi tap hop tir Internet dugc sir dung dé danh gia hiéu nang tra ciru.
2.4.2 Cac két qua thwe nghiém
2.4.2.1 Két qua thwe nghiém véi phwong phap HG

Dé kiém tra do chinh xac cua k¥ thuat tra ctru duoc phat trién, sau truy van duge chon
cho muc tiéu danh gia. T4p truy van ctia chung t6i gdm 6 anh truy van. Cac truy van tir 1
dén 5 cliing v6i tap anh lién quan dugce tao ra tir co s& dit liéu “Wang 10007, truy van 6 cling
tap anh lién quan dugc ching toi tap hop tur Internet. Bang 2.1 chi ra cac loai cua anh truy
van va tap anh lién quan. ,

Bang 2.1. Céc loai cua anh truy van va cac anh lién quan.

TT Tén truy van | SO anh lién | Tinh chit cia cic 4nh lién quan
quan

1 Ngua 12 khong quay hodc dich chuyén

2 Voi 15 khong quay hodc dich chuyén

3 Hoa 9 khong quay hodc dich chuyén

4 Nguoi chau phi 14 khong quay hodc dich chuyén

5 Xe buyt 10 gom cac anh quay va dich chuyén

6 Cau Thé Huc 17 gom cac anh quay va dich chuyén

a,Ngua b, Voi c,Hoa d,Nguodi Chauphi e,Xebuyt f,CauThé Huc

Hinh 2.10. Cac anh mau cta céc truy van tir 1 dén 6.

Tir d6 thi Precision-Recall trong Hinh 2.11, chiing t6i nhan thdy rang phuong phap CCH
va LCH cho d¢ chinh x4c tra clru twong du’cmg nhau va d chinh xac cua phuong phap HG
turong duong voi hai phuong phap CCH va LCH. Diéu d6 ndi 1én rang, d6i voi cac anh truy
van c6 tap anh lién quan khong bi quay va dich chuyén thi phuong phap CCH va LCH lam
viéc hi€u qua twong duong phuong phap HG.

1

0.8

—e—HG
—=—CCH
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o
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Precision
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T T T T T T T T
1 2 3 4 5 6 7 8 9
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Hinh 2.11. So sanh LCH, CCH v6i HG theo cac truy van 1, 2, 3 va 4 dudi dang Recall - Precision.

Tir d6 thi Precision-Recall trong Hinh 2.12, chung t6i nhan thay rang phuong phap CCH
va LCH cho d chinh xac tra ciu thap hon han phuong phap HG. Piéu d6 noéi 1én rang, dbi
v4i cac anh truy van co tap anh lién quan bi quay va dich chuyén thi phuong phap HG cho
két qua chinh xac hon phuong phap CCH va LCH.
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Hinh 2.12. So sanh LCH, CCH véi HG theo cac truy vn 5 va 6 duéi dang Recall - Precision.

Nhdén xét vé thuc nghiém doi véi phirong phdp HG: Vi tra clru tip cac anh quay va dich
chuyén, phuong phap HG cho két qué chinh x4c hon han LCH va CCH.
2.4.2.2 Két qua thwe nghiém véi phwong phap IHG

Pé kiém tra do chinh xé4c cua k¥ thuat tra cru IHG, sau truy van duoc chon cho muc tiéu
danh gia. T4p truy van cua ching t6i gdm 6 anh truy van. Céc truy van 1, 3, 4 va 5 cing véi
tap anh lién quan dugc tao ra tir co s¢ dir liéu “Wang 10007, truy van 2 cung tap anh lién
quan dugc ching 61 tap hop tir Internet. Tap anh truy van dugc chia ra lam hai loai: Loai 1
gom cac anh truy vén va tap anh lién quan ciia n6 dugc diéu chinh quay, loai 2 gom cac anh
truy van va tap anh lién quan ctia né duogc diéu chinh dich chuyén. Bang 2.8 chi ra céac loai
ctia anh truy van va tap anh lién quan. )

Bang 2.8. Cac loai cua anh truy van va cac anh lién quan.

TT | Tén truy van | S0 anh Tinh chit ciia cac 4anh lién
lién quan quan

1 Xe buyt 10 Diéu chinh dich chuyén

2 Cau Thé Huc 17 Diéu chinh dich chuyén

3 Khung long 14 Diéu chinh quay

4 Ngua 12 Diéu chinh quay

5 Voi 15 Diéu chinh quay

6 Hoa 9 Diéu chinh quay

=
a,Xe buyt b,Cau Thé Huc c,Khing long d,Ngua e, Voi f.Hoa
Hinh 2.13. Cac anh miu cua céc truy van tir 1 dén 6.
Tir d6 thi Precision-Recall trong Hinh 2.14, chiung t6i nhan thay rang phu0’ng phap IHG
cho d¢ chinh xac tra clru ¢6 phan thap hon phuong phap HG. Diéu d6 noi 1én rang, dbi véi

cac anh truy van c6 tip anh lién quan bi dich chuyén thi phuwong phap HG cho két qua chinh
xac hon phuong phap IHG.
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Hinh 2.14. So sanh HG véi IHG theo cac truy van 1 va 2 dudi dang Recall — Precision.

Tir d6 thi Precision-Recall trong Hinh 2.15, ching t6i nhan thay rang phuong phap IHG
cho két qua tra ctru tot hon phuong phap HG va SR. Piéu d6 noi 1én rang, ddi v6i cac anh
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truy van cé tip anh lién quan bi quay thi phuwong phap IHG cho két qua chinh xac hon HG
va SR.
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Recall

Hinh 2.15. So sanh HG véi IHG va SR theo cac truy van 3, 4, 5 va 6 dudi dang Recall-Precision.
Nhdn xét vé thwee nghiém doi véi IHG: Vi tra ciu tap cac anh quay, phuong phap IHG
cho két qua chinh xac hon phuong phap HG va SR.

2.5 Két luan

Chuong nay di trinh bay phuong phap tra ctru anh dya vao lugc dd mau khéi. Trén co
s phuong phap nay ching toi da trinh bay ky thuét tra ciru anh st dung it khong gian luu
trit s6 cac luge dd mau biéu dién anh va it nhay cam véi quay va dich chuyén, duoc goi 1a
HG. Str dung cac ménh dé da duoc chtrng minh va so sanh céc két qua thuc nghiém cua céc
phuong phap LCH, CCH va HG, chung toi di chi ra, déi voi tip anh duoc diéu chinh quay
va dich chuyén, HG cho két qua tra ctru chinh xac hon LCH va CCH.

Tiép theo d6, chung t6i di dé& xuat mot phuong phap dbi sanh anh cai tién, goi 1a THG.
Céc ménh dé da dugc ching minh va so sanh cac két qua ap dung & phuong phap HG va
phuong phap cai tién THG, chung t6i da chi ra rang, ddi véi tap cac anh quay, do chinh xéac
va toc do ctia IHG cao hon phuong phap HG. Phuong phap IHG lam viéc hiéu qua vai cac
anh khi chung dwoc tach thanh nhiéu hon bén khdi anh.

Chwong 3. PHUONG PHAP TRA CUU DUA VAO VUNG ANH

3.1 Biéu dién anh sir dung phwong phap ciy tir phan

Vi phuong phap cay tir phan, mét vung trong anh duge tach thanh bén ving co kich ¢
bang nhau. Vi mdi vung, néu vung la thuan nhat, thi vung nay khong dugc xem xet la ing
ctr vién cho lan tach tiép theo. Néu vung khong thuan nhit, n6 s& dugc tach thanh bdn ving
con cho dén khi tit ca cac vung déu dong nhit. Anh thu dugc sau khi st dung phuong phap
nay duoc biéu dién bang céu trac cay. Mdi nat trong cau triic nay hodc 1a nut 14 hodc c6 bon
nut con.

Tuy nhién, cach tiép can dira vao cac khéi co kich ¢& déu nay kho c6 thé cung cap thong
tin mau cuc bd chinh xac do cac dbi twong trong anh kho cé thé ép vao cac khdi co kich
thude déu.

3.2 Phuwong phap tra ctru anh sir dung dic trung ciia viung anh
3.2.1 Giéi thiéu

Dé dua thong tin khong gian vao ban mé ta anh, cach tiép can thong thudng 14 chia anh
thanh cac khoi va trich rat dac trung mau tor moi khoi. Mot bién thé cua céach tiep can nay la
cach tiép can dya vao cdy tr phan, trong do anh dugc tach ra thanh cau trac cay tr phan va
moi nhanh cua cdy c6 mot luoc do riéng dé mo ta ndi dung mau cua nhanh.

Tuy nhién, cach tiép can dua vao cac khdi c6 kich c& deu nay khé co thé cung cap thong

tin mau cuc bd chinh xac do cac ddi tugng trong anh rat khé dé ép vao cac khdi co kich
thude déu. Dé khic phuc han ché nay, chung t6i dé xuat ky thuat CSI va CCS.
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3.2.2 Trich rit thong tin khong gian
3.2.2.1 Trich rit thong tin khong gian

Thuat toan CSI dugc mo ta nhu sau:

PAu tién, toan bd anh da cho Img dugc coi nhu mot vung. Trong budc dau tién, anh c6
thé duoc tach thanh hai viung phu thudc vao ham gia tri Cost(BR;) va mau phan cum st dung
ky thuat cn bang lugc do. V6i moi viung, mot diéu kién tach dugc sir dung dé xac dinh mot
vung c6 dugc phan hoach hay khong. Néu cac mau quan sat roi vao vung léch dang ké so
v6i tan suat ky vong, vung can phan hoach tiép, v6i moi vung can xac dinh ham gia tri
Cost(BR)), dé xac dinh vung BR; hoac dugc phan hoach theo chiéu ngang hoac phan hoach
theo chiéu doc.

Tan suat ky vong c6 thé dugc tinh toan theo kinh nghiém vé phan bé mau. Néu cac mau
quan sat qua xa tan suat ky vong, phan hoach ving can dugc tiép tuc va véi mdi ving can
xac dinh gia tri ham gia, dé xac dinh BR; s& duoc phan hoach theo chiéu ngang hay doc.
Phuong phap dua trén tri thirc vé phan bd phu thudc vao kinh nghiém chuyén gia s& danh
gia tan suat ky vong duoc mo ta nhu dudi.

Do léch giita mot quan sat i va tan suit ky vong dugc tinh theo cong thirc:
obs(i)—E(i) (3-1)

JEG)

Néu DX vugt qua mot ngudng 7, ving bi bo qua dbi véi phan hoach tiép theo. Trong
truong hop nguoc lai, vung hién tai s€ dugc thém vao Stack cho phan hoach tiép theo. Qua
trinh phan hoach dugc 1ap cho dén khi mot trong cac diéu kién sau dugc thoa man: tt ca
cac ving la thudn nhat hodc sé cic mau trong mot ving nhé hon mot ngudng da cho.

Gia tri Cost(BR;) dugc tinh nhu sau:

Cost(BR;) = MaX(DXselectedrow ’DXselectedcol) (3'2)

Ky hi¢u DXeiectedron 12 tan suat ky vong trong dong selectedrow, DXejocreqcor 12 tan suét

DX =

ky vong trong cot selectedcol.
6 déy DX selectedrow = Max(DX toprow > DX pottomrow ) (3'3 )
Ky hi¢u DXioprow va DXppomron 12 tAn sudt ky vong trong dong toprow va bottomrow theo
cac hudng trén xuong/dudi 1én va cac gia tri ndy dugce tinh toan theo cong thuc ¢ dudi:
0bs oprow () = Eoprow (1)

DX toprow — - (3_4)
VE toprow ()
obs i)-F i
D Xbottomrow bottomrow () bottomrow () ( 3- 5)
E bottomrow (l)
va DX selectedcol = MaX(DXleftcolﬂDXrightcol) (3'6)

Tuong tu, ky hi€u DXjesco1, DX ighicor 12 tan sut ky vong trong dong leftcol/rightcol theo
cac hudng trai sang phdi/phai sang trai va cac gia tri nay dugc tinh theo cong thurc sau:
obs leftcol (l) —-E leftcol (l)

DX 1ol = (3-7)
fotect \/ E leftcol (l)
Obsrightcol (l) - Erightcol (l)
DXrightcol = (3_8)
\/ E rightcol (l)

Néu Cost(BR’i) béng DXsetectedrow, thi BR; dugc phan hoach theo chiéu doq. Trong truong
hop nguoc lai, néu Cost(BR;) bang DX.ecieacor, BR; dugc phan hoach theo chiéu ngang.
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Dudi day, chiing t6i trinh bay thuat toan trich rat mau va thong tin khong gian CSI.

Thuat toan CSI:
Vao: - Img - anh
- minarea — nguong dién tich cua vung
- E — ngudng nhiéu
Ra: - C- thong tin mau
-BR — thong tin khong gian cua ving mau
1. Stack <« Img
2.do
2.1 BR <« Stack
2.2 If (area (BR) > minarea)
2.2.1 T4ch BR thanh 2 ving {BR;}, j=1,2 theo chiéu ngang hoic doc
theo glé trl ham glé COSt(BR):MaX(D)(Selectedrowa DXselectedcol)-
2.2.2 for mdi BR;
obs(j)—E(J)
VE())
» If (DX<T) Stack < BR;
= clse xuat (C, BR))
2.3 else x6a (BR)
3. while (Stack # &)

= tinh DX =

Trong thuét toan CSI, c6 ba tham sb minarea, Cost(BR;) va T. minarea 13 dién tich toi
thiéu cua mot vung. Néu dién tich ciia mot vung nhdé hon minarea, ving khong dugc s
dung cho phan hoach tiép theo. Néu Cost(BR) bing DXielectegrows VUNG NAY dugc phan hoach
theo chiéu doc. Trong truong hop nguogc lai, néu Cost(BR)) bang DXjetectedeor VONG duoc phan
hoach theo chiéu ngang. T 1a ngudng nhidu duge chip nhan ctia mdi ving.

Du6i ddy ching t6i s& danh gia do phire tap cua thuat toan CSI thong qua Ménh dé 3.1.

M¢énh dé 3.1 [P6 phtc tap ctia thut toan CSI):

Do phirc tap ciia thuat toan CSI 1a O(n?) véi n 1a s6 diém anh cua anh,
3.2.2.2 Trich rat cic cum mau thuin nhit.

Dau tién thuat toan coi mot anh da cho 7 nhu mot vung. Néu dién tich cua vung nay nho
hon mot ngudng da cho thi thuat toan s€ loai bo vung nay. Néu vung la thuan nhat, CCS sé&
Xuat viing nay va mau cia no, va dung. Nguoc lai né goi thu tuc Split() dé phan hoach vung
Rec thanh hai vung Rec; va Rec; va day chung vao Stack. Quaé trinh nay s& lip d6i voi mbi
vung trong Stack cho dén khi Stack rdng.

Trong thuat toan CCS, c¢6 cac tham s6 minsize va tolerance. O day minsize 1a dién tich
nho nhit ctia mot ving, folerance chi ra mitc nhiéu cho phép trong mdi ving. Néu dién tich
clia mot ving nhé hon minsize, ving s& khong duwgc phan hoach tiép.

Thuét toan CCS ¢6 thé duge viét nhu sau.
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Thuéat toan CCS:
Vao: /—anh,
minsize —nguong dién tich cia mét vung.
Ra: Cac cum mau thuan nhét trong anh.
1. Stack « /1
2.do
2.1 REC « Stack
2.2 If (size(REC) > minsize)

2.2.1 if (deviation(REC)>tolerance)
2.2.1.1 Split (REC, c;, Rec;, c5, Rec;)
2.2.1.2 If (size(Rec;)>0 and size(Rec,)>0)

e Stack < Rec;
e Stack < Rec,
2.2.2 else xuat (¢, REC)
2.3 else x0a (REC)
3. while (Stack # &)

Du6i day, chiing ta s§ mo ta chi tiét thu tuc Split().

Tha tuc Split (REC, c¢;, Rec;, ¢, Rec,)
Vao: Cum REC véicO nxn,
Ra: Céc cum va cdc mau cua no (c;, Rec;), (cs, Rec;)
1. for i«0 to n-1 do
1.1 for j«0 to n-1 do
{ rows= > p;; ;s afierrow<=> pi ; }
J J

1.2 v; < |(in(bn=1) x(ror-afierrow)|
n

1.3 calculate maxv(k)<—max(<v;, v,,..., v,>)
2. for je0ton-1 do
2.1 for i«-0 to n-1 do
{col<= > p,; ; aftercol<=7 p; .1}

1

2.2 hij<| min(j,n=J) x(col-aftercol)|
n

2.3 calculate maxh(/)<—max(<hy, h,, ..., h,>)
3. if (maxv(k) > maxh(/)) then
3.1 Split REC by vertical at row &
3.2 Rec;<size((0,0), (k,n-1)); c;<—color(Rec;)
3.3 Rec,<—size((k,0);(m-1,n-1)); cy;<—color(Rec;)
4. else if (maxv(k)<maxh(/)) then
4.1 Split REC by horizontal at column /
4.2 Rec;<size((0,0),;(n-1,1)); c;<—color(Rec;)
4.3 Recy<size((0,]);(n-1,n-1)); c;¢—color(Rec,)
5. else if (V]:VZZ...:Vn:hlzhz:...:hn)
{ Rec;<—0;c;«<—Null ; Recy<0,;c,<—Null }
6. Tra lai <(c;,Rec)), (c,, Recy)>

14



Thu tuc Split() xuét ra cac ving Rec;, Rec, va cac mau c¢;, ¢, tuong tng cua nd. Trong
thii tuc nay, tham s6 k giit chi s6 dong s& duoc sir dung dé tach theo chiéu dung va / giir lai
chi s6 cot s& duoc sir dung dé tach theo chiéu ngang. Him maxv() tinh gi4 tri 1on nhat cia
danh sach <v;, v,, ... v,> va ham maxh() tinh gia tri 16n nhét cta danh sach <k, ks, ... h,>.

Véi mdi dong i (i=0,1, ...,n-1), Split() tinh tong sé cac diém anh cua dong i va tong cac
diém anh cua dong i+/. Sau d6, no tinh gia trj do 1éch theo chidu dung v; cua hai tong nay.
Tuong tw, v6i mdi cot j (=0,1,...,n-1), Split() ciling tinh toan gia tri 46 léch theo chiéu
ngang h; gitra tong sd cac diém anh trong cot j va cotj +1.

Duya trén cac gia tri [v{ va |A)| tinh duoc, thu tuc Split() s€ phan hoach ving REC thanh
hai ving Rec; va Rec, theo chiéu ngang hoac chiéu dung.

Duéi day chung toi s& danh gia do phirc tap cta tha tuc Split() thong qua Ménh dé 3.2.

Ménh dé 3.2 [Do phiic tap ctia thi tuc Split]:

Do phtc tap cta thu tuc Split() 13 O(n) v6i n 14 s6 diém anh cua anh,

Duéi ddy ching t6i s& danh gia do phirc tap cua thuat toan CCS thong qua Ménh dé 3.3.

Ménh dé 3.3 [D6 phirc tap cua thuat toan CCS]:

D6 phtc tap cta thuat toan CCS 14 O(n? ) voi n 13 s6 diém anh cua anh,

3.2.3 Khoang cach giira hai anh

Sau khi sir dung k¥ thuat CSI hodc CCS dé chia anh Img, va Img, thanh day cac ving,

chung t6i s& sir dung thuat toan DRC dé tinh khoang cach giita anh Img; va Img,.

q ’ Ham DRC:
Vao: T, - tong sO cadc mau cua tap mau
7 - cac vung cua mau k cua anh Img;
T - cac vung cia mau k cia anh /mg,
Ra : dist - khoang cach gitra anh Img,; va Img,
1.dist<—0;
2.Fork«1to 7. do

2.1 Fori«<1to 7" do
2.1.1 For j«-1to 7 do
If (Rpyg, (i,k)NRpe (j.k)) then
distt<—| Rye (k) Ry (J. k)]
3. Tré lai gia tri dist

3.2.4 Cac thuc nghiém
3.2.4.1 Mbi trwong thwe nghiém

Hiéu ning tra ctru duoc danh gia st dung mot co sé dir liéu gdbm 7,812 anh jpeg. Co sé
dir 1iéu nay 1a tap con cua tap anh cua GS WANG va chung t6i tap hop qua Internet.
3.2.4.2 Két qua thue nghiém

Phuwong phap CSI:

Dé kiém tra do chinh xac ctia phuong phap tra ciru CSI, sau truy vin duoc thuc hién va
cac truy van 1 va 2 duogc sir dung ba phuong phap CSI, QT va CBC, céc truy van tir 3 dén 6
str dung thém phuong phap SR. Céc truy van tir 1 dén 6 cing véi tap anh lién quan dugc tao
ra tir co s¢ dit liéu “WANG 1000”. Thuc nghiém cta chung t6i di st dung cic tham sb
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minarea va E, & ddy minarea=36 va E= 0.42. Bang 3.7 chi ra céac loai anh truy van va tip

anh lién quan tuong tng.

Bang 3.7. Céc loai cua anh truy van va cac anh lién quan.

TT | Tén truy vin S6 anh Tinh chét cia cAc dnh
lién quan lién quan

1 Ngua 15 Tuong d6i hon tap

2 Voi 18 Tuong d6i hon tap

3 Hoa 12 C6 d6 thuan nhat cao

4 Bii bién 21 C6 d6 thuan nhat cao

5 | Nui 14 C6 d6 thuan nhat cao

6 Di tich ¢ 18 C6 d6 thuan nhat cao

J'JIF -

f,Di tich co

| J‘ e,
d,Bai bién

Hinh 3.8. C4c anh mau cua cac truy van tir 1 dén 6.

e,Nui

Tir d6 thi Precision-Recall trong Hinh 3.9, chung t6i nhan thay rang, ddi véi cac truy
van c6 anh mau va tap anh lién quan twong doi hon tap, cac phuong phap CSI, QT va CBC
cho két qua tra ctru tuong duong nhau.

1
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—e—CsSlI
—=—QT
CBC
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Precision

o
N

o

Recall

Hinh 3.9. So sanh CSI v6i QT va CBC theo cac truy van 1 va 2 dudi dang Recall-Precision.

Tir d6 thi Precision-Recall trong Hinh 3.10, chiing t6i nhan thiy rang, d6i v6i cac anh
truy van co tap anh lién quan tuong dbi thuan nhat thi phuong phap CSI 1am viéc hiéu qua
hon phuong phap QT, CBC va SR.
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Recall

Hinh 3.10. So sanh CSI véi QT, CBC va SR theo cac truy van 3, 4, 5 va 6 dudi dang Recall —
Precision.

Nhén xét doi véi thuc nghiém ciia phwong phdp CSI: Vi tra ctru tap cac anh co do
thuan nhét cao, phwong phap CSI lam viéc hiéu qua hon phuwong phap QT, CBC va SR.

Phwong phap CCS:

Dé kiém tra d6 chinh xéac ctia phwong phép tra ctru CCS, sau truy van duogc thuc hién va
cac truy van 1, 2 va 3 duoc str dung ba phuong phap CCS, CCV va CSI, cac truy vén tir 4
dén 6 sir dung thém phuong phap SR. Céc truy van tir 1 dén 6 cung véi tap anh lién quan
duoc tao ra tir co s¢ dir licu “WANG 1000”. Thuc nghiém cta chung t61 da st dung céc
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tham s& minsize va tolerance, & day minsize=64 va tolerance= 0.31. Bang 3.14 chi ra cic
loai cua anh truy van va tap anh li€én quan.
Bang 3.14. Cac loai cta anh truy van va tép anh lién quan.

TT | Tén truy S6 anh Tinh chit ciia cac anh lién
van lién quan quan

1 Thuc an 15 Hon tap

2 Ngua 15 Hon tap

3 Voi 18 Hon tap

4 | Bai bién 21 Tuong d6i thuan nhat

5 | Nui 14 Tuong d6i thuan nhat

6 Di tich cb 18 Tuong dbi thuan nhat

f, D1 tlchco

le_ra ¢, Voi .e,.i

Hinh 3.11. Cac anh miu cua céc truy van tir 1 dén 6.
Tir dd thi Precision-Recall trong Hinh 3.12, chiing t6i nhan thiy rang, d6i v6i cac truy
van c6 anh mau va tap anh lién quan c6 do thuan nhét thip, cac phuong phap CCS, CCV va
CSI cho két qua tra ctru tuong dwong nhau.

d,Bii bién

1

L N
o8] %

0.6 4 ——CCS
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021
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Recall

Precision

Hinh 3.12. So sanh Recall — Precision theo cac truy van 1,2 va 3 cia CCS véi CCV va CSI.
Tir dd thi Precision Recall trong Hinh 3.13, chung t61 nhan thdy rang, ddi voi cac truy
van c6 anh mau va tip anh lién quan c6 do thudn nhét cao, hai phuong phap CCS va CSI

cho két qua tra ciru twong duong nhau. Hai phuong phap nay cho két qua tra ciru tot hon
phuong phap CCV va SR.

0.8 \\Z«\\
4\\ ——CCS
= 0.6+
© —=—CCV
¢ N csl
0.4+
— SR
0-21 \\

1 2 3 4 5 6 7 8 9 10

Precision

Hinh 3.13. So sanh Recall-Precision theo céc truy vAn 4, 5 va 6 ctia CCS véi CCV, CSI va SR.
Nhén xét doi véi thuc nghiém cia phwong phdp CCS: Véi tra ctru tp cac anh co do
thuan nhat cao, phuong phap CCS lam viéc hi¢u qua hon phuong phap CCV va SR.
3.3 Két luan
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Chung t6i di trinh bay phwong phap biéu dién anh sir dung cay tt phan. Trén co sé phan
tich han ché cta phuong phap nay, ching toi dé xuat ky thuat tra ciru 4nh dwa vao mau va
khong gian CSI. K¥ thuat bao gom ba giai doan:

 Sip xép lugc dd cip xam theo thir tw giam dan cua tan s6 xudt hién, sir dung phuong

phap can bang luge do dé giam sb cac mau cua anh.

e Chia anh thanh ddy cac hinh chit nhat theo thu tuc tach chidu ngang va doc.

e St dung thong tin khong glan dé tra ctru cac anh lién quan tir co sé dit lidu.

Hon nira, ching to6i cling dé xuat mot ky thuat tra ciru khac str dung mau va cic cum
mau thudn nhéit caa né dé phuc vu qua trinh tra ctru, goi 1a CCS. Cac ménh dé d3 duoc
chimg minh va cac két qua thuc nghiém da minh ching do chinh xac cua ky thuat dé xuét.

Ca4 hai k¥ thuat CSI va CCS déu co kha nang tu dong chia anh thanh cac vung c6 kich
cd khac nhau va st dung cac vung nay vao trong qua trinh tra ctru dnh.

Chuong 4. XAY DUNG UNG DUNG TRA CUU ANH DUA VAO NOI DUNG
4.1 Thiét ké hé thong tong quat LVFIR
Kién tric toan bd hé théng duogc chi ra trong hinh 4.1.
Tap anh

Module tién xir Iy

Trich rat cac| | Trich rut cac
mau troi vung

Co sé¢ dir liu
dic trung

Module tra citu

Trich rat |[Trich rat cag
cac mau troi vung

May tra ciru

Tra ctru groupl
| |

Tra ctru group2
| |

T

| Giaodi¢éndo |

T

Anh truy vin

Hinh 4.1. Kién truc ctia hé théng LVFIR.
4.2 Module tra ciru groupl

Vi br i b
Lt truy whn i
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Tig dnh
Ca liin
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n _ Trich it ‘E! i l

Ih'.m.n!- f||

§
4

CEEN | N ETLL]
i

|

Hinh 4.2. Kién tric cua Module tra ciru groupl.
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4.3 Module tra ciru group2
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Hinh 4.8. Kién tric ciia Module tra ctru group2.
4.4 Mot s6 két qua
4.4.1 So sanh ky thuiat LCH, CCH v¢6i HG va IHG

Truy vén 1:
Phuong phap LCH (thtr ty tir 1 dén 5)

Hang 1 Hang 2 Hang 3 Hang 4 Hang 5
Hinh 4.16. Két qua thuc hién truy van 1.

Truy van 2 (Anh truy van duoc diéu chinh dich chuyén):
Phuong phap LCH (thu tutir 1dénS) .

pshe pohe pth 1

Hang 1 Hang 2 Hang 3 Hang 4

Phuong phap CCH (tht ty tir 1 dén 5)
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Anh truy Hang 1 Hang 2 Hang 3 Hang 4 Hang 5
véan Phuong phap HG (thu tw tir 1 dén 5)

Hang 1 Hang 2 Hang 3 Hang 4 Hang 5
Phuong phap THG (tht ty tir 1 dén 5)

———g ‘ ﬂ‘.-'-—:l ‘ I..- ‘ ..|.4._,, S

Hang 1 Hang 2 Hang 3 Hang 4 Hang 5
Hinh 4.17. Két qua thyc hién truy van 2.

Truy van 3 (Anh truy van duoc diéu chinh quay): ’
Phuong phap LCH (thtr tu tir 1 dén 5)

Déisinh sai  D6isanh sai  Doi sanh sai D6i sanh sai

Phuong phap HG (thtr tir tir 1 dén 5)

L Po6i sanh sai

Hang 1 Hang 2 Hang 3 Hang 4 Hang 5
Phuong phap THG (tht ty tir 1 dén 5)

Hang 1 Hang 2 Hang 3 Hang 4 Hang 5
Hinh 4.18. Két qua thyc hién truy vén 3.

Tir cac truy van 1, 2 ching toi nhan thay phuong phap HG va IHG cho két qua xap xi
phuong phap LCH V? CCH. Tuy nhién, trong truong hop anh truy van dugce giiéu chit}h
quay hoac dich chuyén (truy van 2 va 3), phuong phap HG va IHG thyuc hi¢n t6t hon han
phuong phap LCH va CCH.

4.4.2 So sanh ky thuat QT, CBC va CCV véi CSI va CCS

Truy vén 1:

Phuong phap QT

20



Hang 1 Hang 2 Hang 3 Hang 4 Hang 5
. Phuong phap CCV
Anh truy & phap
van I
Hang 1 Hang 2 Hang 3 Hang 4 Hang 5
Phuong phap CBC

Hang 1 Hang 2 Hang 3 Hang 4 Hang 5

Phuong phap CSI
Hang 1 Hang2  Hang3
Phuong phap CCS

Hinh 4.19. Két qua thyc hién truy van 1.

Truy véan 2:
Phuong phap QT
Anh ruy Hang 1 Hang 2 Hang 3
vin Phuong phap CCV

Hang 1 Hang 2 Hang 3 Hang 4 Hang 5
Phuong phap CBC

Hang 1 Hang 2 Hang 3 Hang 4 Hang 5
Phuong phap CSI
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Hang 2 Hang 3 Hang 4 Hang 5
Phuong phap CCS

Hang 1 Hang 2 Hang 3 Hang 4 Hang 5

Hinh 4.20. Két qua thyc hién truy van 2.
Truy vén 3:
Phuong phap QT

. Hang 1 Hang 2 Hang 3 Hang 5
Anh truy .
. Ph hap CCV
van _—uorng paep =
el
Hang 1 Hang 2 Hang 3 Hang 4 Hang 5
Phuong phap CBC
Hang 1 Hang 2 Hang 3 Hang 4 Hang 5

Phuong phap CSI

{

Hang 1 Hang 2 Hang 3 Hang 4 Hang 5
Phuong phap CCS
Hang 1 Hang 2 Hang 3 - Hang 4 Hang 5

Hinh 4.21. Két qua thyc hién truy van 3.

Tir cac truy van 1, 2 va 3 chung t6i nhan thiy phwong phap CSI va CCS thuc hién tét
hon phuong phap QT, CBC va phuong phap CCV.
4.5 Két luan.

Ung dung duoc phat trién thir nghiém bang C# trén hé diéu hanh Windows XP, bo xtr Iy
Pentium 1.73 GHz, 512 MB bg nh¢ v6i co s¢ dir li¢u anh gébm 7,812 anh. D61 voi co s6 dir
liéu anh nay, két qua cho thay phuong phap HG va IHG cho két qua t6t hon phuong phap
LCH va CCH, dac bi¢t 1a khi anh dugc diéu chinh quay hoac dich chuyén. Ciing trén co s&
dir li¢u anh nay, phuong phap CSI va CCS cho d¢ chinh xac cao hon phuong phap QT,
CCV va CBC.
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KET LUAN

Str dung céc dic trung thi giac trich rat dugc, dac biét 1a dac trung cua vung anh, trong
tra ctru anh dya vao dic trung thi gidc 13 chi dé nghién ciru dugce nhiéu ngudi quan tim.
Nhiéu k¥ thuat da duge dé xuat dé dap ung cac yéu cau khac nhau. Hau hét cac ki thuat déu
¢ ging ning cao hiéu ning tra ctru theo hudng tra ciru nhanh va chinh xac. Trong luén an
nay, ngoai viéc tap trung vao giai quyet bai toan tra ctru theo hudng nhanh va chinh xac.
Tac gia con hudng dén giai quyét van dé giam khong gian luu trit s6 cac luoc dd mau biéu
dién anh.

Dé giai quyét van dé giam khong gian luu trit s6 cac lugc d6 mau biéu dién anh, ting tdc
d6 va do chinh xéc tra ctru trong truong hop anh quay va dich chuyén. Ching t6i d3 nghién
ciru mot sb k¥ thuat khac nhau. Trong d6 da phan tich cac ky thuat GCH, LCH va lugc dd
mau khéi CCH. Trén co s phan tich wu va nhugce diém cia cac k¥ thuat nay, ching toi da
dé xuét phuong phap tra cru anh dya vao déc trung thi giac st dung it khong gian luu trir s6
cac lugc d6 mau bicu dlen anh va it nhay cam voi quay va dich chuyen c6 tén la HG va
phuong phap HG cai tién. Cac ménh dé di duoc chirng minh va cac két qua thuc nghiém da
chi ra toc do va do chinh xéac cua k¥ thuat tra ctru.

bé gidi quyét van dé tang dJ chinh x4c tra ctru thong qua st dung céc dac trung cuc bo,
ching t6i da phén tich uu diém va han ché cua ky thuat biéu dién anh st dung cay t phan.
Trén co s& phan tich nay, ching t6i dd dé xuit phuong phép tra ctru anh dya vao dic trung
thi gidc CSI va CCS. Hai phuong phép nay sir dung dac trung ctia vung anh vao trong qua
trinh tra ciru. T cac ménh dé dd duoc ching minh va tir cac két qua thyc nghiém da chi ra
do chinh xac cua k¥ thuat tra ctru dugc dé xuét 1a hiéu qua.

Toém lai, dong gop chinh cia ludn an do la:

Thir nhat, luan 4n da dé xuat dugc phuong phap, c6 tén 1a HG, dé giai quyét bai toan tra
ctru anh dwa vao dic trung thi giac trong trudng hop anh bi quay va dich chuyén va giam chi
phi khéng gian luu trit cac luoc d6 mau. Phuong phap nay di dugc cong bé trén tap chi
qudc té IJCSES.

Thir hai, trén co s& phwong phap HG luan 4n ciing dd dua ra phuong phap HG cai tién,
c¢6 tén 1a IHG, phuong phap niy cai tién do chinh xac va téc do cua phuong phap HG.
Phuong phép nay di duoc cong bd trén tap chi qubc té IJCSES.

Tht ba, luan 4n da dé xuét duoc ky thuat tra ctru anh CSI dya vao dic trung cua vung
anh. Ky thuat nay c6 kha nang tu dong chia anh thanh cac vung c6 kich c& khac nhau va st
dung cac vung nay trong qua trinh tra ctru anh. Ky thuét nay da dugc cong b tai hoi nghi
qudc té vé xir Iy anh CISPOS.

Thir tu, bén canh k¥ thuat CSI tac gia ciing d dé xuat dugc k¥ thuat cé tén 1a CCS. Ky
thuat trich rat mau va cic cum mau thudn nhét dé phuc vu qua trinh tra ctru. Ky thuat nay
cling c6 kha ndng ty dong chia anh thanh cac vung c6 kich c& khac nhau va st dung cac
ving ndy trong qua trinh tra ciru anh. K§¥ thuat nay da dugc cong bo trén tap chi Cong nghé
thong tin va Truyén thong PTITY.

Cudi cung, trén co s& cac ky thuat da duoc dé xuat, chiung t61 da xdy dung dugc hé
thong tra ctru anh dya vao dic trung thi giac c6 tén la LVFIR. Hé thong nay gom hai
module chinh 13 module tién xt Iy va module tra ciru.

Mot s6 van dé can duoc nghién ctru tiép trong twong lai:

- Két hop dic trung két ciu va dic trung hinh vao qua trinh tra ctru.

- Xay dung co ché danh chi sb co so dir liéu anh dé ting toc do qua trinh tra ctru anh.

- Thyc nghiém trén co s dir li¢u anh co6 kich thudce 16n hon va da dang hon.
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