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NOi dung

" Kién tric cua hé thong tim kiém anh theo
noi dung

= Anh va biéu dién anh

" Phan doan anh
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NOi dung

Ki€n trac cua hé théng tim kiém anh theo
noi dung

Anh va biéu dién anh

Phan doan anh

Chién lugc doi sanh



Anh va luu trir

Muc xam - 8 bits:
0 - dqn
255 - trang

100 149 151 176 182 179
97 145 148 175 183 181
95 142 146 176 185 184
90 135 140 172 184 184
84 129 134 168 181 182
88 130 128 166 185 180
85 127 125 163 183 178
62 62 58 81 122 120 160 181 176
63 64 58 78 118 117 159 180 176

Source : Tal Hassner. Computer Vision. Weizmann Institute of Science (Israel). ,



Anh va luu trir

58 59 60 61 62 63 64 65 66 67

41 | 210 209 204 202 197 247 143 71 64 80
42 § 206 196 203 197 195 210 207 56 63 58
43 § 201 207 192 201 198 213 156 69 65 57
44 | 216 206 211 193 202 207 208 57 69 60
45 | 221 206 211 194 196 197 220 56 63 60
46 | 209 214 224 199 194 193 204 173 64 60
47 | 204 212 213 208 191 190 191 214 60 62
48 | 214 215 215 207 208 180 172 188 69 72
49 §209 205 214 205 204 196 187 196 86 62
50 | 208 209 205 203 202 186 174 185 149 71
51 | 207 210 211 199 217 194 183 177 209 90 62 64 52 93 52
52 | 208 205 209 209 197 194 183 187 187 239 58 68 61 51 56
53 | 204 206 203 209 195 203 188 185 183 221 75 61 58 60 60
54 | 200 203 199 236 188 197 183 190 183 196 122 63 58 64 66
55 | 205 210 202 203 199 197 196 181 173 186 105 62 57 64 63

Source : Tal Hassner. Computer Vision. Weizmann Institute of Science (Israel). 8



Anh va luu trir

= Anh la tin hiéu 2D (x,y)

" Vé mat toan hoc:

= Anh la mOt ma tran biéu dién tin hiéu
" PJi voi nguoi dung:

= Anh ch(ra céc théng tin vé ng(r nghia




Phan loai anh

= Anh tu nhién - thu nhan tir cac thiét bi
= camera, microscope, tomography, infrared,
satellite, ...

= Anh nhan tao -

= P6 hoa may tinh (computer graphics), thuc tai do
(virtual reality)

anh nhan tao Anh nhan tao

ﬂ

Anh tU nhién



Phan loai anh

Anh muc xam

Anh nhi phan
l(x,y) 0'[0..253] I(x,y) 0{0, 1}

Source : Tal Hassner. Computer Vision. Weizmann Institute of Science (Israel). 11



Anh mau trong hé toa d6 RGB

Bén canh hé toa do
mau RGB ta con co
cac hé toa dé mau
khac

Source : Tal Hassner. Computer Vision. Weizmann Institute of Science (Israel). 12



NOi dung

= Anh va bi€u dién anh
" Phan doan anh
" Tim ki€m anh dua vao noi dung




Phan doan anh la gi?

" Phan doan anh cho phép chia mot anh thanh
mot (mot sd) ving
= C4c vung tuong Ung voi cac déi tuong trong anh
" Phan doan c6 lién quan dén nhan dang
* Xac dinh déi tuong nao cé d trong anh?

MICA
2010

source : Jean-Christophe Baillie, ENSTA, uei.ensta.fr/baillie/assets/ES322%20-%20Segmentation.ppt



Muc tiéu cua phan doan anh
" Trich chon cac thanh phan trong anh
= Ung dung cho céc st ly sau
» Phén tich ndi dung cua anh
" Cac mat na cho anh thuong duogc xay dung
" MOt mat na va mot thanh phan lién théng

ﬂ

Source : Pascal Bertolino, LIS, www.lis.inpg.fr/pages_perso/bertolino/



Lagi ich cua mat na phan doan

N reeeslkee——

= Mat na (viing hoac doi tuong) cho phép
phan tich n6éi dung cua anh de hon
" Phan tich nbi dung cua turng ving




Phan doan

= Phan doan dua vao:
" Su khoéng lién tucc: tuong trng voi cac canh
= Thay d6i dot ngdt, bién gilta cac ving...
* POng nhat: tuong Ung vdi cac ving
= Cung mau sac, két cau, mdc xam, ...

= Phan doan nham chia mot anh thanh céac
vung va/hoac bién

" Mot bién khép kin twong Ung vé@i mot viung

q



Phan doan

= Cach tiép can vung (Region approach)
= Tim céc vung déng nhat trong dnh

= Céach tiép can theo bién (Edge approach)
" Phat hién su khong lién tuc trong anh

= Cach két hap




Cach tiép can két hop

Mot bién khép kin tuong duong vaoi 1 vung

: Thomas Boudier, UPMC, www.snv.jussieu.fr/~wboudier/ens/cours_inb2/06_Segmentation.pdf



Nguong (Thresholding)




Phan doan dua trén nguong
" La phuong phap don gian va thuong dugc su
dung cho phan doan cac doi tuong trong anh
* Khéng thudc vao cach tiép can ving
* Dura trén diém anh
» Thuong su dung dé xac dinh cac vung
= Can mot so thao tac xu ly thém sau khi phan doan
= Nguong
" Toan cuc: mot ngudng cho toan bd anh
" Cuc bo: mOt ngudng cho 1 vung cla anh
" Thich nghi: ngudng dugc lua chon phu hop voi
tung anh hoac tung vung cla anh

ﬂ




Phan doan dua trén nguong

Y tudng chinh:

" |F value(pixel) >= threshold THEN value(pixel) =
1

" |F value(pixel) < threshold THEN value(pixel) =
0

Két qua la anh nhi phan
C6 thé chon n ngudng dé chia anh thanh

n+1 IGp
Van dé: Lua chon nguong




Ngudng dua trén phan bo

Hiff(xy)a T O

9% y) = Ep if f(x,y) < T%

..|I|“ hl. :”I| ‘ll .
T

MICA

0 Source : http://www.gpa.etsmtl.ca/cours/gpa669/ 23




Nguong dua trén phan bo

" Nguong toan cuc
= Gia tri trung binh
= MOi truong 6n dinh
= Trong cac Ung dung cdng nghiép

1 -.|-- - ?--||.|!.|..m...._.__.-.._-__--_.__...J1uulléf_i. L

T



Nguong dua trén phan bo

" Uu diém
* Pon gian, nhanh
* Nhuoc di€m
= Biét trudc so 16p
= Cac vung khong phu hgp
sé xuat hién (khong co
rang budc vé khong gian)




Pa hguong

" n nguong cho phép chia anh thanh n+1 16p:

" |F value(pixel) < threshold_1
THEN value(pixel) = 0

= |F value(pixel) = threshold 1 && value(pixel) <
threshold 2

THEN value(pixel) = 1

" |F value(pixel) = threshold_n
THEN value(pixel) = n

" Van dé: Can bao nhiéu ngudng

MICA

2010 ﬂ




Pa nguong dua trén histogram

D if f(x,y)>T,
g(x,y) = if fxy) ST, Of(x,y) >T
it fxy) < T,

I|‘ ‘llllr’ill”“llrll‘ hl .
T T,




Gia tri cua nguong

= Nguong toan cuc

= Lam thé nao dé xac dinh gia tri cta T ?

= Bang th(r nghiém
= Gia tri trung binh mdc xam

= Gia tri trung binh gitra gia tri max va min
= Gia tri cho phép can bang cac vung cla phan bd

- xac dinh nguong tu dong

L T..IH\.. .

28



Lua chon nhguong

= 2 phan bo cho anh va déi tuong (vi du phan bo Gaussian)
= Xac dinh 16i trong 16p 1 va I16p 2
* Tim ngudng T dé cho 10i 1a bé nhat

Class 1

/\
.'Jlll I."-I

MICA
2010

Source : www.iro.umontreal.ca/~dift2730/



Vidu
" Gidi thuat:
= Khéi tao gia tri T (trung binh, di€m gilra, ...)
= Xac dinh 2 nhom diém anh
G,néuf(x,y)>T va G,néuf(x,y)<s T
= Tinh trung binh vé mdc xam cla G, va G, -> i, va
M
" Tinh gidtrimbicua T
T=12(u +u)
* Lap lai cho dén khi T 6n dinh
" Cac giai thuat khac (k-means). Khéng c6 giai
thuat duy nhat cho tat ca cac ing dung

ﬂ



Vi du 2: Gidi thuat Otsu (bai tap Ién)




Cac van dé doi véi ngudng toan cuc

= Thay ddi vé anh sang

| | |
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Cac van dé doi voi ngudng toan cuc

" S dung nhguong cuc bo thich nghi




Vi du vé ngudng thich nghi

" Chia mot anh thanh cac anh nhoé va lua chon
nguong cho tirng anh

= Xac dinh kich thudc cua anh nho

* Trudc khi chia, ki€m tra gia tri phuong sai dé
xac dinh anh duoc chia c6 it nhat 2 viing
= /i du: néu variance<100 thi khéng xéac dinh
ngudng




Vi du vé nguong thich nghi

Tat ca 4 ving anh trong 4 géc khdng can xac dinh ngudéng vi
variance<100




Vi du vé ngudng thich nghi




Vi du vé ngudng thich nghi

a
b

FIGURE 10.37

(a) Original
image. (b) Image
segmented by
local thresholding.
(Courtesy of IBM
Corporation.)




Gidi thuat K-means




k-means

® Chia cac diém thanh k nhém (clusters)
* k la c6 dinh va da dugc xac dinh trudc

= Xac dinh tdm cua nhém la giéa tri trung binh cua
tat cd cac phan t trong nhém
A

v, Es[érfgaﬂter
2%

MICA

2010 ﬂ

Source : Christelle Scharff, Pace Univ. www.csis.pace.edu/~scharff/DMIFI/cluster9.ppt




k-means

4 buodc:

1. Chia dit liéu thanh k tap khéng rong
2. Tinh tdm ctia cac nhém

3. Pua dit liéu vao nhém gan nhat

4. Quay lai budc 2

Giai thudt dung khi tat ca cac nhém én dinh

MICA

2010 ﬂ

- Christelle Scharff, Pace Univ. www.csis.pace.edu/~scharff/DMIFI/cluster9.ppt
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Phan doan st dung k-means

Anh dau vao K-means trén K-means trén
anh muc xam anh mau

Kmeans ap dung trén muc xam hoac mau

e : D.A. Forsyth and J. Ponce. Computer Vision : A Modern Approach. Prentice-Hall, 2002. 42




Phan doan st dung k-means

Anh dau vao K-means trén
mau

K-means vdi 11 nhém

ﬂ



MICA
2010

Tiep theo...

K-means trén mau
cho 11 nhdm




Phan doan dua trén di€m anh hay
trén vung

= Cac phuong phap phan doan dua trén
ngudng chu yéu dua trén diém anh
" Khong dua ra duoc cac vung lién thong

" P& xac dinh duoc cac ving
= Xo6a cac diém anh roi rac




Phan doan dua trén vung

Chia va hgp (Split-and-merge)




Chia va hop

" Chia (budcl)

* Chia dé quy céac vung khéng dong
nhat theo mot tiéu chuan nao dé
(phuong sai, max,min) thanh cac
ving nho hon

* Chia mét vung thanh 4 ving con

" Tinh chat cla vung con dugc tinh
toan

" Két hop (buéc 2)

" GOp cac vung dong nhat lan can

nhau theo mot tiéu chuan nao dé




Budc chia
= Anh c6 thé biéu dien thanh 1 cay

" N(t gOc la toan b6 anh

= Moi nut la F duoc chia thanh 4 phan
neu F khéng dong nhat

" 4 phan nay sé tré thanh la cua F

" Gidi thuat ti€p tuc cho dén khi
khéng con viing khéng dong nhat
hao

- Jean-Christophe Baillie, ENSTA, uei.ensta.fr/baillie/assets/ES322%20-%20Segmentation.ppt



Budc chia

o 1/0{0|7 7 7 7
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- Jean-Christophe Baillie, ENSTA, uei.ensta.fr/baillie/assets/ES322%20-%20Segmentation.ppt



Budc két hop

OO0 Q00 QOO0

el[el[e}le] (e} e} [e)le

Nbi cac ving dong nhat I1an can

- Jean-Christophe Baillie, ENSTA, uei.ensta.fr/baillie/assets/ES322%20-%20Segmentation.ppt
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Vi du vé phan doan chia-két hop
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Phan doan dua trén vung

Phat trien vung (Region growing)




Phat trién viing

Gidi thuat bat dau véi 1 di€m anh va lua chon
cac di€m anh lan can theo tiéu chuan:

" Phuong sai nho

" MUc xac dudi 1 ngudng
Pi€m anh khéi tao duoc goi 1a hat gidng
Viing sé duoc phat trién tur hat gidng

Cac hi€u biét vé anh can phan doan duoc st
dung dé lua chon hat gidng tot



Phat tri€én viing

= Bat dau tir mot hat gidng va thém cac di€m anh 1an can theo
mot tiéu chuan

" Hat giong duogc chon thu cdng hoac tu dong
" Vi du: tu dong lua chon hat giéng trong ving c6
do dong nhat cao

Hat giéng " Phét trién vang  Viing cuéi ciing

- Jean-Christophe Baillie, ENSTA, uei.ensta.fr/baillie/assets/ESSZZ%20-%205%enmtion.ppt 55



Phat tri€n viing véi nhiéu «hat gidong»




Phan doan dua trén vung

Watershed




Phan doan Watershed

Xem anh nhu hinh dang 3D bang cach su
dung murc xam nhu chiéu tha 3

Anh 2D M6 hinh trong 3D

e : http://www.gpa.etsmtl.ca/cours/gpa669/ 58



Phan doan Watershed

Lat nguoc dé tao cac «hdc»




Phan doan Watershed

Pé day nudc vao cac «hdc»




Phan doan Watershed
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Phan doan Watershed

Brightness

255

Brightness

Brightness

First two water

first pixel marked bodies meet
— 1 ] Frd e
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Distance ] Second two water
second pixel marked bodies meet
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Tiéu chuan, tham so

Tat ca cac giai thuat déu can tiéu chuan, tham
SO

» Khbéng c6 tham sé chung, phdi lua chon tay vao

(rng dung

Nguong

= Gia tri c6 dinh (hang so0)

= Gi4 tri tuong doi (%, trung binh, ...)

= Gia trj dugc tinh toan bang thuat toan




Loi khuyén cho bai toan phan doan

" Baij toan phan doan hién tai van chua duoc
giai quyét hoan chinh
= Khong c6 phuaong phap chung cho tat ca cac anh

= Néu Ung dung cho phép tranh bai toan phan
doan thi khong thuc hién phan doan

= Cac budc tién xu ly, lua chon thiét bi, kiém
soat cac diéu kién vé anh sang, méi truong
phi hop cho phép phan doan thuc hién de va
hiéu qua hon




Loi khuyén cho bai toan phan doan

= Ppanh gia két qua phan doan khé va khéng
khach quan

" Xéc dinh muc dich cua phéan doan: Cac
thanh phan ma ta muon nhin thay trong anh?
= \/Ung toan cuc hay céac chi tiét nho?

" Xac dinh trudc ing dung cua két qua phén
doan
" Cho phép xac dinh muc do chinh xac




Cach chung ta quan sat 1 anh

58 59 60 61 62 63 64 65 66

210 209 204 202 197 247 143 71 64
206 196 203 197 195 210 207 56 63
201 207 192 201 198 213 156 69 65
216 206 211 193 202 207 208 57 69
221 206 211 194 196 197 220 56 63
209 214 224 199 194 193 204 173 64
204 212 213 208 191 190 191 214 60
214 215 215 207 208 180 172 188 69
209 205 214 205 204 196 187 196 86
208 209 205 203 202 186 174 185 149
207 210 211 199 217 194 183 177 209 90 62 64 52 93 52
208 205 209 209 197 194 183 187 187 239 58 68 61 51 56
204 206 203 209 195 203 188 185 183 221 75 61 58 60 60
200 203 199 236 188 197 183 190 183 196 122 63 58 64 66
205 210 202 203 199 197 196 181 173 186 105 62 57 64 63

ﬂ

Source : Tal Hassner. Computer Vision. Weizmann Institute of Science (Israel).




Han ché cua phan doan

Phan doan anh

khéng cho phép
tim duoc tat ca c4 em—
dbi tuong




Phan doan va nhém

Ngay nay nguoi ta it néi
vé phan doan anh (chia
1 anh thanh céac viing)
ma néi nhiéu dén nhém
dlem anh (nhom cac

ma khéng quan tam dén g "
noi dung cua ving)

Source : [Malik 2001 ].

ﬂ
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Cach tiép can Gestalt




Cach tiép can Gestalt

= Dua trén nghién cttu vé qua trinh quan sat
cua con hguoi

" Cac thdéng tin vé ngilr canh xung quanh la
quan trong




Cach tiép can Gestalt

Cac tiéu chuan nhéom:

Proximity: cac doi tuong gan nhau

Similarity: cac doi tuong gidong nhau

Common faith: cac déi tuong cé kiéu di chuyén giéng nhau
Common region: cac doi tuong trong cliing 1 viing

Parallel: cac duong song song

Closing: cac cung va doi tuong c6 hinh dang déng
Symmetry: cac cung va doi tuong doi xiing

Continuity: cac cung va doi tuong kéo dai



Cach tiép can Gestalt

S e
e B

o Cc ® @ O O Simiariy

o o § § = & sy

l‘ '\ ‘. \b Q" l* Common Fate % Continuity

o (o o5 &) »
Common Region DQ Closure
¢ C_DE_ >

Figure 16.4. Examples of Gestalt [actors that lead to grouping (which are described in
greater detail in the text). figure from Gordon, Theories of Visual Perception, page 67 in
the fervent hope that permission will be granted

ﬂ



Cach tiép can Gestalt

" Céac cau hai dat ra trong cach ti€p can
Gestalk:
= Pat cac luat vao trong giai thuat?
= Lam thé nao dé sinh cac gia thuyét cho doi
tuong?




NOi dung

= Anh va cach luu trit anh
" Phan doan anh
" Cac chién lugc doi sanh anh




Chién luoc doéi sanh anh
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Chién luoc doéi sanh anh

Piéu kién Chién luoc so sanh

Anh khéng phan doan, So sanh dua trén do do phu hop
vector dac trung toan cuc vai dac trung

Anh khong phan doan, Chién lugc so sanh két hop (IRM,
mot sO vector dac trung  EMD,...) dua trén khoang cach
cuc bd dugc tinh (vidu  tung cap vector dac trung cua cac
keypoints va dac trung diém trén 2 dnh

SIFT)

Anh phan doan, khéng Chién lugc so sanh két hop
xac dinh concept, mét hop (IRM, EMD,...) dua trén
doan s dung vector khoang cach ting cap vector

dac trung cua cac vung trén 2 anh
Anh c6 xac dinh concept SuU dung dob do tuong tu gitra cac
concept

#



Blobworld

= Truy van dang “like-blob-1”"

I. For each blob b; in the database image (with feature
vector v ):

(a) Find the Mahalanobis distance between v; and
vitdij = (v; — vj) T2 (vi — vj).

(b) Measure the similarity between the two blobs us-
"

Ing fijj = e~ =" . This score is | if the blobs are
identical 1n all relevant features; 1t decreases as
the match becomes less perfect.

2. Take pr; = max; .



IRM

””’Ir% Al
| matoh— | : _|__I,.__ — match <= —

M\l _’f—'l'\l_ll I|I \Tjh{\_
e # regions = 6 Fregommas # regions =6
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