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% Phan Doan va Tach Bién

Muc Dich Phan Loai va Tach Bién

- Pé trich thdng tin tir mot bie anh, loai bd cac théng tin
khoéng can thiét, tao ra mét birc &nh chira it thong tin hon
b&rc &nh ban dau, ngudi ta dung ky thuat “phan doan va
tach bién”.

- Muc qich cla phan doan va tach bién 1a dé trich ra bién
cac mién khac nhau cta hinh anh, nghia la dé tach nhirng
thanh phan cac diém anh lién quan trong hinh anh.
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(32 Phan Poan va Tach Bién

Chia Anh Thanh Cac Mién
- Biéu dd 1a ham mat dd xac
suat v&i nhivng gia tri tiéu
biéu la muc grey.

- Gia str ta ¢6 hinh anh gém

déi twong (vat thé trong anh)

sang trén mot nén téi. Voi

hinh &nh, biéu d6 sé c6 hai

dinh va mét ranh gitra ching e T e

nhw hinh vé 1. Hinh 1: Histogram ctia 1 &nh sang
trén nén toi

- Ta c6 thé chon gia tri nguwéng t,. Cac diém anh véi gia tri
murc grey I&n hon t, 1a nhitng diém anh déi twong va nhirng
diém anh vai gia tri mire grey nhd hon t, 1a nhizng diém anh
nén. 3
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Phan Poan va Tach Bién

Y nghia cua trich vat thé trong anh

- Nhan biét nhirng pixel va gop né lai.

- Dé biéu dién diéu nay, tao ra 1 day c6 cung kich ¢& va gan
méi pixel 1 nhan.

- Géan tat ca nhirng pixel vat thé thanh 1 nhan cling nhw nén
thanh 1 nhan.

Vung triing giira vat thé va nén khong rd rang

- La nhirng pixel & ving nén va vat thé c6 mae gidbng nhau.

- Dung nguéng tré dé xac dinh. Nghia 1a chon 2 nguéng & 2
phia ctia vung triing nhw hinh 1.

-Phan cao nhét cia 2 nguéng goi 1a phan “I6i clrng” cua vat
thé. Phan thap nhat goi la phan 1an can cda nhirng pixel.

-Mét pixel cé ngudng I&n hon nguwdng nhd nhwng nhd hon
ngwdng Ién dwoc goi 1a vat thé chi néu nd can véi pixel 16i cta
vat thé. 4
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Phan Poan va Tach Bién

Ngwéng Tré

- Khi mét vai diém &nh nén cé cung gia tri m&re grey voi diém
anh dbi twong va nguoc lai thi khdng thay ranh rd rang. Khi dé
thay vi 1 gia tri ngwdng thi ta chon 2 gia tri ngwé'ng nhw trong
hinh 2-5. -

Hinh 2: &nh gbc LI . )
Hinh 3: Histogram cua anh goc

Hinh 4: vat thé dwoc tach voi

ngudng t=91 .
Nguyen Thanh Hai, PhD t1=68 va t2=100

Hinh 5: vat thé dwoc tach voi
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Giam Sé Piém Anh Khong Phan Loai

- P& chon gidam sb diém a&nh khong phan loai ta dung
phuong phap p-tile. Ttre la ta chon gia tri nguwdng sao cho
nhirng dié[n anh dwgc phan loai la doi twgng chiém @ so
véi tong sb diém anh.

- Hon nira, khi biét ham mat do xac suat mic grey cla
diém anh doi twvong va diém anh nén thi ching ta c6 thé
chon nguwéng dé gidm sai sb.

- Gia su:
+ Ham mat d6 xac suét cta diém anh di twong

+ Ham mat do xac suéat cda diém anh nén

Nguyen Thanh Hai, PhD
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Phwong Phap Ngwéng Sai Léch téi thiéu

- Néu ching ta chon t 1a gid tri s,

ngudng thi: B0

Sai s6 clia nhirng diém anh doi

twong chwa phan loai nhw diém
anh néen la;,

Ipo (x)dx 05 ¢

- Sai s6 clia nhirng diém anh nén NS |
chwa phan loai nhw diém anh déi  ° Ttz 8 Yo g%
twong la: Hinh 6: Nhi*rng ham mat d6 xac
' suat cla nhirng gia tri grey cla

+oo

_[p (x)dx pixel ctia vat thé v2 nén
b

t

Nguyen Thanh Hai, PhD

f._{% =|

Phan Poan va Tach Bién

Phwong Phap Ngwéng Sai Léch téi thiéu

Phan sb diém anh déi twong la: 6
Phan s diém anh nénla: 1-6
Sai léch toan cuc:

EW=6 [ p,()dx+1-9) [ p, (x)dx

Dé sai léch toan cuc E(f) 1a nhd nhét, nguoi ta lay dao
ham bac 1 cia E(f) theo t va dat bang 0, ta co:

E;—]_j=(9!?0(0—(1—6’)1%(0 =0

= (1) =(1-0)p, (1)

Nguyen Thanh Hai, PhD
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Phwong Phap Ngwéng Sai Léch téi thiéu
Vidu: Cho ham mat dé xac suét:

{icosm Xo—a<x<xy+a
P(X) =144 2a
0 Con lai
Véi:
- x,=la=1 : diém anh dbi twong
« xy=3a=2 : diém anh nén

1. V& hai ham mat do xac suét.’ ] i
2. Néu diém anh déi twong chiém l tong diém anh. Xac dinh
3
phan diém anh khong phan loai bang phuong phép t6i wu,

Nguyen Thanh Hai, PhD

P

%{E}a Phan Doan va Tach Bién

Phwong Phap Ngwéng Sai Léch téi thiéu

Voi x,=La=1

Nguyen Thanh Hai, PhD

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

%{E}a Phan Doan va Tach Bién

V& sy phan bd va day nguwéng cé thé:

p(x)
1.0 |
P
0.8
0.6 [
04 |
Q0.2 -/
0.0 5 ' N
0 1 2 3 4 5 6 7
Range of possible thresholds X
1<t<2 1
Nguyen Thanh Hai, PhD
&
@ Phan Doan va Tach Bién
Ta co:
0= 1 =>1-0= 2
3 3
Vay:
1 z t-hr 2 =« (t-3)z
—X—CO0Ss =—X—CO0S
3 4 2 3 8 4
r—1 t—3 t—1 t—3
:>cos( )ﬂzcos( 4)7[:>( 2)7[:i( 4)7[

G VN )Y N
2 4

1=-1 (Loai)

NG —21)75 _« —43)7: L % (Chon)
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Phan Poan va Tach Bién

* Phén s clia nhitng diém anh doi twong khong phan loai
sé dwoc lay bdi tat ca nhirng diém anh co tri sd grey Ién hon

(x-Dx
0s——

Ze =7.5%
4

13
Nguyen Thanh Hai, PhD
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Phwong Phap Otsu
Ti I& nhivng diém anh backgrpund dwoc phan loai:

0= p,

Ti lé nhirng diém anh object )ELI,I’Q’C phan loai:
L

1-6()=>p,

x=t+1
Gia tri m&rc xam cua nhirng diém anh object va nhirng diém
anh background: P > )
: -

T Y 60
#, = Do P D P X P a(r)
' ZL:1+1 Py 1-9([) 1—9([)

Phan Poan va Tach Bién

P
Vi HO=3, . va M= fol - 14

Nguyen Thanh Hai, PhD
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Phwong sai & mdi cai trong 2 phan bbé dwoc tao bdi viéc
chon nguwéng t: ,
Do =) px) 1

L
O'Z(t): — (X—ﬂ )sz
b P o0 2
2 — Z)Lc:tﬂ (x_lub)zp(x) _ 1 L ~ s
o, (t)= Zj:m 5 T 1-60) xzztl,l(x M) D,

Phwong sai toan bd phan bé anh:
) L
O-T ZZ(x_ﬂ)sz
x=1

t L
=0, =) (x—p)’p,+ Y. (x—u)p,
x=1

x=t+1

Nguyen Thanh Hai, PhD

Phan Poan va Tach Bién

t L
=0, =Y (X—fy,+ 1, — 1)+ D (x—ph, + ft, — 1) p,
1

x=t+1

= Z(x_ﬂb)sz ""Z(ﬂb _,u)sz +22('x_lub)(zub —p,
x=1 x=1

x=1

+ (= a1, p+ D, — )’ p +2 ) (x— )1, — ) p,

x=t+1 x=t+1 x=t+1
= 0," =010, + (1, — 1)’ O)+2(, — ()Y (x— 14,) p,
x=1
L
+[1=0(0)]o,” + (1, — 11" O +2(pt, — 1) D (x— f4,) p,

x=t=1

Vi du gi&i han ctia ham tdng bang 0, ttc:

=D (x=,)p, =D xp,~ D M,p, = 1,00~ 1,0(1) =0

x=1 x=1 x=1

Nguyen Thanh Hai, PhD
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J

oy =, — 1) 0 + (1, — ) [1-0(1)]

e T [0 T
{90‘) ﬂ} 6“”[1-9@) ﬂ] [1-6()]

o -w ]
ont-o)

Nguyen Thanh Hai, PhD

=0," =60, +[1-6()o,’ + (1, = 1) 6(0) + (p4, — ) [1-6(1))]
| J |
I /
Gi&i han phu Gidi han phu
thudc phuwong sai thudc phuwong sai
trong méi l6p gitra hai lop
=0, +0,’

17
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Han Ché Phwong Phap Otsu

dién la khéng dung.
nhau.
hon hai I&p thi phwong phap nay sé sai.

trwdng d6 hinh anh c6 dd sang khéng déu.

Nguyen Thanh Hai, PhD

Khéng st dung ham méat dé xac sué’g ma chi dung phwong
sai va y nghia cGa n6 va ngu y hai théng ké nay da dé biéu

Phwong phép khéng dung khi hai mat dé cw tri khéng bang
Phwong phép chi 4p dung cho hinh anh cé hai I&p, nhiéu

Phwong phép ciing khéng nén dwoc ap dung truc tiép voi
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Phan Poan va Tach Bién

- Khuyét diém ctia phwong phap ngudng:

- Viéc swr dung gia tri ngwdng bi gi¢i han do khdng gian lan
can cua cac diem anh trén hinh anh khéng dwoc xét dén ma
chi phu thuéc vao murc grey.

Hinh 7a: Hai anh rét khac nhau Hinh 7b: Hai histogram giéng
c6 histogram giébng hét nhau hét nhau cua 2 anh khac nhau

Nguyen Thanh Hai, PhD
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Po Sw Khac Nhau Giira Nhirng Pixel Lan Can

Trugt mot ctra sO qua 1 anh va

ot MmOt cura SO qua N X XXX XXXXX
PRI SRS
g ké ctia cac diém an

(pixel) trong mdi nira ctra s6 XX XX XQ{ X XX
va 5o sanh hai két qua hinh 8. XXX XXX XXX
Noi nao ma thudc tinh théng X RARIEX X X RIX
ké khéc nhét thi n6 Ia dudng XXXXXXXXX
bién giira cdc viing. X XXXXXXXX
X XXXXX XXX

Hinh 8: Do sy khac nhau gitra 2
mién anh st dung 1 ctra so trwot
20
Nguyen Thanh Hai, PhD
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Phan Poan va Tach Bién

Tinh téan dg 1éch chuan cua mirc xdm cua nhirng di€ém anh trong
moi ntra cra 80, goila O, va Oy

Tinh téan dg 1éch chuan cua nhitng diém anh trong tdan bd cura so,
goila O

Gin F =20 — o,— 0y cho diém anh trung tam

Truot ctra sO theo chi€u ngang trén toan bo anh. Gia tri cuc dai trong
vung noi ma gid tri cua E 16n hon mot ngudng biét trudc 1a duong
bién doc gitra nhitng vung 1an can.

Xoay cira s6 90° va truot theo chidu doc ta tim dugce dudng bién

ngang 21
Nguyen Thanh Hai, PhD
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Kich thwoéc cua cira s0 dong vai tro quan trong

Chiing ta can mot cua so du 16n dé tinh téan thudc tinh thong ké va
cling can mot ctra s6 di nho d€ moi nira chira di mdt phan cua mot
viing don nhat va tranh anh huong nhiém ctia nhitg viing 1an can.

22
Nguyen Thanh Hai, PhD
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Phan Poan va Tach Bién

Cira s0 nh6 nhat ma ching ta cé thé chon?

Cura s6 nho nhat ma ta c¢6 thé chon bao gom 2 diém anh ké canh
nhau.

Gia tri thong k& duy nhat ta c6 thé tinh todn tir ctra sO nay la sy sai
1éch vé mirc xam cua 2 diém anh.

Khi sy sai 1éch nay la cao thi ta néi c6 mét canh bién gitra 2 diém
anh

23
Nguyen Thanh Hai, PhD
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Trong truong hop roi rac, dao ham bac nhat xap xi voi sai phan
bac nhat

Afe = f(i+1,5) = f(i,5)
Afy=ft,5+1) = f(i,5)

Tinh téan A f, tai mdi vi tri diém anh tuong duong véi chap anh

v6i mit na theo chiéu x

Va tinh téan A fy tuong duong véi chap anh véi mét na ~1| theo
chiéu y 1

24
Nguyen Thanh Hai, PhD
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Phan Poan va Tach Bién

Luu do phét hién bién dau tién va don gian nhat la ta nhan cudn anh
véi 2 mdt na va dugce 2 ngd ra

Ngd ra dau tién duoc tao béi nhan cudn véi mit na | —1[+1| bat ky
diém anh nao c6 gia tri gan bang 16n hon gia tri bén trdi va bén phai
cua né la 1 ung cu cho diém bién doc

-1
Ngd ra thtr hai dugc tao boi nhan cudn voi matna |[+1] , bat ky
diém anh nao c6 gid tri gan bang 16n hon gia tri bén trén va bén dudi

cua né la 1 ung ctr cho diém bién ngang

25
Nguyen Thanh Hai, PhD
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Trudng hop anh ¢6 nhiéu

Thong thuong ngudi ta 1am phing anh trude bang bo loc thong thap
va sau d6 mai tim sy sai 1€ch.

Vi du:

Ta xem xét mot tin hiéu 1 chiéu . Chiing ta 1am phang tin hi¢u bang
cach thay thé mdi gié tri d6 1on bang gid tri trung binh cua 3 gid tri do
16n lién tiép
— Ii—l +Ii +Ii+1

3

26
Nguyen Thanh Hai, PhD
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Phan Poan va Tach Bién

Sau d6 ta wéc tinh dao ham tai vi trf i bang cdch ldy trung binh sai ta
co

A

i+l -1

2 2

F = (Ai+1 _Ai)+(Ai _Ai—l) — A

1

1
F, :g[li+2 +1, =1, —1,]

Tai moi vi tri ta c6 dung mat na nhu sau:

=1

|

27
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Tir vi du nay ta thiy c6 thé két hop hai qud trinh 1am phang va
tim d6 sai 1éch trong mdt qua trinh néu sir dung mat na da 16n

Mit na st dung cang 16n, lam phang cang tot, va bién cang bi
mo di nén x4c dinh s€ cang khong chinh xéc

Tong quat ta xét mat na 2D 3x3 c6 dang:

a1 | @1z | d13
ag1 | A2z | deg
@31 | @3z | A33

28
Nguyen Thanh Hai, PhD
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Phan Poan va Tach Bién

Chon gi4 tri cho mat na 3x3

Ching ta s€ su dung mot mat na dé tinh A J» va mot mat na dé
tinh Af, . Mdi mit na tuan theo nhitng diéu kién sau dy:

1. Mit na dé tinh A f dugc xoay 90" tir mat na A fy- Tint A fy

2. Céc gi4 tri bén cot bén trdi va bén phai phai ddng nhat ma khong
can thém bét ky trong s6. Nén ta c6:

G11

a1z | 11

21

azz | 421

31

azz | 31

Nguyen Thanh Hai, PhD
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gid tri nhu nhau. Nén:

11 a1 apy
Q21 aaz az1
—i11 | —412 | —411

cic gid tri phai bang 0. Nén age = —2as:
a11 a12 a11
ag1 | —2a21 | a:;
=11 | —012| —011

Nguyen Thanh Hai, PhD

3. b€ tim su sai 1éch, trir diém anh sau cho di€m anh trudce, va phai c6

4. Néu anh gan nhu phang, chiing ta mudn c6 dap ung bang 0. 2 tong

30
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Nguyen Thanh Hai, PhD

a1 @12 a11
0 0 0
—11 | —G12 | —G11

1 K 1
0 0] 0
—1| K| —1]

5. Trong truong hop tin hidu phing, va ching ta mudn lay vi phan
theo cdt, ching ta mudn mdi cOt cho ngo ra béng 0. Nén az; = 0:

Chia tat ca cho @11 , cudi cing mat na chi phu thudc vao mgt tham so

31

Phan Poan va Tach Bién

Chting ta thiy rang khi K = 2 chiing ta c6 mit na Sobel:

11 2] 1 =11 0] 1
o] 0] O =2 0] 2
-1|-2| -1 -1 0| 1

Nguyen Thanh Hai, PhD
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Phan Poan va Tach Bién

Vi dul: viét cong thuc x4c dinh ngd ra O(i,j) tai vi tri (i,j) khi chap
anh v&i mat na Sobel theo hudng truc i

=11 0] 1
=21 0] 2
-1 0| 1

+I(i+1, j-D+2IG+1, )H)+1@G+1,j+1)

33
Nguyen Thanh Hai, PhD
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Vi du2: cho mot anh 3x3 c6 thé dai dién boi vecto 9x1. xay dung mot
ma trdn 9x9 ma khi né hoat dong trén vecto anh s& sinh ra mot vecto
khdc ma mdi thanh phin cta né du déan thanh phan gradient ciia anh

theo truc / N
fu fiz fis
Ta xét anh 3x3 Jd | fa foz fos
a1 fa2 fas

‘ fas fa f2 Sz fa
Laplaianhtheo chuky: g /py fio fis\  fu
fos ( for for  fos ) fa1

fas fa1 fa2  fa3 fa1

fi3 fit fiz fis Ju

34
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Phan Poan va Tach Bién

Pao ham bac nht tai vi trf (1,1):

fsz +2f12+f22 _f33_2f13_f23

y iy
Vecto dai dién cho anh: fon
fa
fiz -1
fo2 -2
fa2 1| 0 1
Ji3
fa3
\f.'m} 3

Mait na Sobel theo hudng tryc i

=
Y

=
b2

Nguyen Thanh Hai, PhD
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Phan Poan va Tach Bién

Néu hoat déng v&i ma tran 9x9 trén anh nay, dé dat dwoc ngd
ra mong muon, dong dau tién cda ma tran phai la:

000211 -2 -1 -1
Tai vi tri (1,2), nghia la tai diém anh véi gia tri f5,
f12+2f22+f32_f13_2f23_f33
Dong tiép theo ctia ma tran 13
o0o0oo0121-1-2 -1

36
Nguyen Thanh Hai, PhD
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Tai vi tri (1,3):

f22+2f32+f12_f23_2f33_f13

Dong tiép theo clia ma tran 1a

000112-1 -1 -2

37

Nguyen Thanh Hai, PhD

Q}a Phan Doan va Tach Bién

Ma tran ching ta can la:

(00 0 2 1 1 -2 -1 -1y
0o 0 0 1 2 1 -1 -2 -1
0 0 0 1 1 2 -1 -1 -2
2 -1 -1 0 0 0 2 1 1
1 -2 -1 0 0 0 1 2 1
-1 -1 -2 0 0 0 1 1 2
2 1 1 -2 -1 -1 0 0 0
1 2 1 -1 -2 -1 0 0 0
\1 1 2 -1 -1 -2 0 0 0/

38
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Phwong Phap Gradient
Dinh nghia: Gradient 12 mot vec to f{x, y) ¢6 cic thanh phan biéu
thi toc do thay doi murc xdm ctia diém anh (theo hai hudng x, y
trong boi canh xur ly anh hai chiéu) tirc:

oflxy)_ ., _Sf+dry)-f(xy)

x

ox dx
&flx.y) _ o flx.y+dy)-f(x.y)
v dy

Trong d6 dx, dy 12 khoang céch giita 2 diém ké can theo huéng x,

y twong Ung (thuc té chon dx= dy=1). Day la phuong phip dua

theo dao ham riéng bac nhat theo hudng x, y. a9
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K7 thudt Gradient. Dé don gian ma khong mat tinh chét cua
phuong phéap Gradient, nguoi ta sir dung k¥ thuat Gradient
dung cdp mat na HI, H2 tryc giao (theo 2 hudng vudng goc).
Néu dinh nghia g, ,g, 1a Gradient theo hai huéng x, y twong tmg
thi bién do g(m,n) tai diém (m,n) dugc tinh

g(m.n)= ﬁu.“lgf (m.n)+ g5 (m.n) = A,

6 .(m,n)=artg(g,(m,n)/ g,(m,n))

Ay duogc tinh gan diing nhu sau:

A, =l g, (m,n)l+1g,(m,n)l

40
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Xét mot sd todn tir Gradient tiéu biéu: todn tir Robert

Robert 4p dung cong thirc tinh Gradient tai diém (x, y) nhu hinh bén

y v+l
[
1 )
L oEs
x ——f--Felel-1--
| |
[ AN N W N [ SR
W 1
|
| |
| |
[
bl

gx’gy

V6i mdi diém anh I(x,y) dao ham theo x, y dugc ky hiéu twong tng:
41
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Céc cong thirc ke trén duoc cu theé hda bang cac mat
na theo chi€u x va y tuong (rng nhu sau:

HX{O 1} Hrz{—l O}i
-1 0 1o o1

Huwdng ngang (x) Huwrong doc (y)

Miif ng Robert.

42
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Toan tir (mat na) Sobel.

Toan tir Sobel dugc Duda va Hart dat ra nam 1973 véi

cic mat na tuong ty nhu cua Robert nhung cau hinh
khac nhu sau:

-1 01 -1 -1 -1
H =-101 H,=0 0 0
-1 01 1 1 1
Huwdng ngang (x) Hudng doc (v)

43
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Mait na Prewitt

Toan tir dugc Prewitt dua ra vao nam 1970 c6 dang:

1 0 1 -1 -2 -1
H,=|-2 0 2 H,=/0 0 0

-1 0 1 2 1
Hudng ngang (x) Hudng doc (y)
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The End
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