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TOM TAT

Bai bao gidi thiéu phwong phap xay dwng ham sai sb trong phan hoach nhan dang anh véi
viéc rng dung kiéu xac suét co didu kién cta Beyes. Do d6, né thi dé dang xac dinh duorc gia
tri nhd nhét cla sai s6 va dan toi anh xo ly ddm bao chét lwong theo yéu cau clia moi linh vc
st dung.

ABSTRACT

A methode is necessary to creating of an error-function of the pictorial recognizing
segmentation by applying the Bayes conditional probability. Thus, it is easy to determine the
minimum error-value which leads to the concordent images processing meeting the demands
of use.

1. Téng quan vé nhan dang anh [1], [2], [3], [4]

Nhan dang anh la mdt qua trinh phan hoach anh thanh céac ddi tugng anh con, ching

dugc gan vao tung 16p nhan d€ dugc doi sanh véi mau va doi sanh theo cac quy luat biét trude
nao do. Bay gio, co6 hai khai niém dugc néi toi:

<OMObi anh xtr Iy X 1a tap cac anh con X;; biéu thirc quan hé cua ching duge goi 1a

khong gian biéu dién céc doi tugng cla anh:

X={Xi,X2,..Xj,..Xn} (VOii=l..n) (1)
Trong do, mdi anh con X; chira dung mot tap cac vecto khia canh x;;:
Xi=1{Xit, Xi25+>Xiis--» Xin} (2)

<OMoi doi tuong anh con X; ¢6 mdt tén nhan wy; khi do, tp cac tén nhan cia cac doi

tugng duoc goi 1a khéng gian dién dich cta anh:

Q={w1, W2,..,Wi,..Wp } 3)
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Hinh 1. M6 hinh tong quat hé nhdn dang danh



Qua trinh nhan dang mot ddi tuong X la qua trinh thyc hién phép anh xa F tor X—Q,
v6i F 1a tap cac quy ludt dé xac dinh mot phan tir trong X tng vi mot dinh danh cta no &
trong Q. Khi tap cac quy luat F va tip tén dinh danh cac dbi tuong Q biét trudc, qua trinh nay
duogc goi 1a qué trinh nhan dang cd gidm sat hay con goi 1a hoc c6 gidm sat (supervised
learning); trudong hop ngugc lai goi 1a hoc khong c6 giam sat (non supervised learning).

Noi chung, du st dung k¥ thuét nao dé nhan dang anh, so dd téng quat cua mot hé
thong nhan dang anh dugc chi ra trong hinh 1 ¢ trén; trong do, X 1a 4nh vao, Y 1a anh ra.

2. Pic ta d6i twong trong phan hoach anh [5], [6]

Mo hinh nhén dang 1a mét kiéu dic ta ddi tuong trong qua trinh phan tich va phan doan
nhén dang anh. Co hai ki€u m6 hinh dac ta dugc sir dung; do6 la dic ta theo tham so va dac ta
theo cau trac. Do do, tuong tng véi hai ki€u dac ta nay c6 hai kiéu phan hoach nhan dang sau
day.

Phan hoach nhan dang theo tham $6:

Noi dung ctia kiéu mé hinh nay 1a sir dung mot vecto dé dic ta ddi tugng (anh con). Cu
thé, mdi ph'?ln tir ciia vecto mé ta duoc biéu thi mot dic tinh cua ddi tuong; do do, mdi dic tinh
nay dugc biéu dién béi mot ham tryc giao. Nhu vdy, anh nhan dang duoc biéu dién boi mot
xau cac ham tryc giao. Tuc 14, gia st anh con c6 duong bién bao C véi C(i) 1a mot diém bat ky
trén duong bién nay (véi i=1.. N) c6 toa do (x;,yi), khi d6 ta co:

+Toa do cua trong tam anh con (X, yo) duoc xac dinh:

N

N
Xo= 42X VA Yo= 42y
I=1 =1 (4)

+Moment trung tam bac N (my) ciia anh con bao bdi duong bién C duogc tinh:

- N
M= P I{X-Xo) (Yi-Yo)™
I=1 (5)
Phén hoach nh4n dang theo ciu tric:

Céach tiép can theo kiéu nay dugc sir dung dé mé ta ddi twgng nhan ~dang boi mot s6
khai niém biéu thi d6i tuong co s¢ trong ngdn ngir tur nhién. Didu d6 dugc hiéu, mot ddi twong
nhan dang bao gio ciing ¢ cdu triic 1a mot tip cac ddi twong don gian (diém, doan thang, doan
cong..). Mot cach hinh thirc, nguoi ta coi mo hinh nay tuong duong véi mot van pham G co6
cau truc:

G=(Vr, Vx, P, S) (6)
O ddy, G 1a ham mo ta cu trac doi twong, Vr 12 bo ky hidu két thuc, Vy 1a bd ki hiéu

khong ket thtc, P 1a luat san sinh va S bi€u thi dang ky hi¢u bat dau.

3. Ban chit ciia nhian dang déi twong anh [5]

Ban chat cua nhan dang ddi trong anh 1a mét qua trinh d6i sanh anh gém ba giai doan:
1. Lwa chon md hinh biéu dién ddi tugng; 2. Lua chon phuong phép nhan dang (con goi: lya
chon phuong phap ra quyét dinh); 3. Suy dién qua trinh hoc, con goi 14 qué trinh luyén hoc
nhén dang.



No6i mot cach d& hiéu, ban chat cta viéc dbi sanh anh chinh 1a tim ra quy luat va thuat
toan dé gan cho doi tugng mot cai tén xac dinh. Trong do, cong viéc suy dién qua trinh luyén
hoc 1a quan trong. Qua trinh nay c6 hai dang, d6 1a hoc cé giam sat va hoc khong cé giam sat.

Luyén hoc c¢6 giam sat 1a phuong phap nhan dang dua trén cac kién thirc biét trude dé
thuc hién thanh cong cac thao tac phan biét va phan hoach anh. Pic diém mau chét cua k¥
thut nay la sir dung mot thu vién chira dung cac mAau chuan co san. Di twong anh can nhan
dang duoc dbi sanh v6i mau chuan dé xem né thudc loai nao. Khi d6 cong viée chu yéu la
thiét ké mot hé théng dé c6 thé ddi sanh d6i twong anh voi mau chuan va ra quyét dinh gan
chung vao mot 16p nhan tuong Gng.

Luyén hoc khong c6 giam sat la ky thuat nhan dang phai ty dinh ra cac 16p khac nhau
va phai xac dinh cac tham s6 dac trung cho tung 16p. Theo phuong phap hoc nay, thi, 5O lop
va cac ddc trung cia tung 16p khong duge biét trudc; cho nén, cong viéc dbi sanh anh phai tién
hanh bang moi cich nham gdp nhoém c6 thé va chon lwa cach phan tich va phan doan tot nhat.
Nghia 1a: bat dau tir tap dir liéu, phai thiét ké nhiéu thu tuc xtr Iy khac nhau nhdm phan 16p va
nang cip dan dé dat duoc mot phuong an xir Iy nhan dang hiéu qua.

4. Vén dé t6i wu trong phan hoach nhin dang khéong gian biéu dién anh [5]
4.1.Khdi qudt vé phin hoach khong gian

<>Phén hoach khéng gian:

Gia sir anh xtr Iy c6 khong gian biéu dién ddi twong clia anh 1a X={X; véi i=1. N}
Nguoi ta noi: P la mot phan hoach cua khong gian X thanh cac 16p Ci va Cj (i va j la chi sd cua
ving phan hoach) thudc X, néu thoa man:

(CGiAND C)) OR C=X (7)

Trudng hop 1y tudng, tap X dugc phan hoach hoan toan. Song, trong thuc té khong
gian biéu dién ddi twong chi phan hoach dugc timg phan. Do d6, viéc phan tich va phan doan
nhén dang phai dua vao viéc xay dung mot anh xa F tr X—=P . Coéng cu dé xay dung anh xa
nay 1a cac ham ra quyét dinh phan 16p.

<OHam ra quyét dinh phan 16p:

Dé phan hoach cac ddi twong vao cac 16p, nguoi ta phai xac dinh sd 16p va ranh giéi
gitra cac 16p do; do d6 ham phéan hoach con dugc goi 1a ham phéan 16p hay ham phan bi¢t cac
16p. Goi {gi} 1a tdp cac ham phan hoach 16p, né dugc dinh nghia:

Néu gu(X)>gi(X) véi Vitk thi quyét dinh X thuée 16p k (Xeldp k).aaa Diéu d6 cho
thiy, dé phan biét k 16p thi can phai c6 (k-1) ham phan biét. Trong xtr Iy anh, ham phén biét g
ctia mot 16p nao d6 duoc sir dung 1a mot ham tuyén tinh c6 dang:

g(X)—W0+W1X1+W2X2+ +wi Xk. (8)
O day: w; 1a trong s6 gan cho cac thanh phan X;; wo 1a trong sb viét gon ban dau.

4.2. Ung dung phwong phdp Bayes dé xdc dinh sai sé phin hoach dnh

Phuong phéap Bayes duoc tng dung dé thuc hién bai toan phan hoach c6 hiéu qua. Néu
cac dbi twong nhan dang tuan theo ludt phan bd Gauss, v6i ham mat do xac suat cho bai P(X)
12 ham mii cta co sb tu nhién:

)

© déy.n=3.l4, tap anh X, moment trung tdm m va ban kinh gauss o).

P(X)my s exp(- 2]

)



Khi d6, phuong phap Bayes dua vao xac suit co diéu kién dé xdy dung ham phan
hoach cho d6i tuong: Goi P(X/C)) 1a xac suit dé co X xudt hién tai 16p C;; P(Cv/X) 1a xé4c sudt
c6 diéu kién dé X thudc 16p C; (v6i X 1a d6i twong nhan dang va C; 1a cac 10p ddi tuong).
Cong thirc tinh x4c suat c¢6 diéu kién ciia Bayes dugc viét:

P(X/C)P(C)
P(X) (10)

Bdy gio phuong phap Bayes dugc dién giai: Néu anh nhan dang cho trudc cac yéu to:
-Khong gian dbi twong: X={X; , i=1..N} véi X;={x1, X2, ...Xp }
-Khong gian dién dich: Q={C}, Cs,..C; } v6i C; 1a 16p phan bd té bao anh thir i (i=1..r).
Quy tic nhan dang anh theo xac suét c6 diéu kién ctia Bayes duoc phat biéu:
Néu ¢ 1a sai s6 ciia phép anh xa F tir X toi Q sao cho XeC khi va chi khi P(Ci/X)>P(Ci/X)
Vizk vai=1..r.

P(C/X)=

Trong thyc té, ludn ludn t6n tai sai sb € khi phan tich va phan doan nhan dang anh. Do
d6 van dé to1 vu dir liéu anh & budc nay 1a phai xay dung quy tac nhan dang vdi sai so € 1a nho
nhat.

4.3. Pdnh gid va ra quyét dinh phin hoach téi wu

Mubn ¢6 dugc quyét dinh phan hoach qt(‘)i rru, nguoi ta phai xac dinh sai s € ciia phép
anh xa F (ttc F=(X—Q))phai dat gia tri toi thicu.

Dé xac dinh ¢ tdi thiéu, phuong phép tién hanh: Mubn nhan dugc X thudc 16p G
(XeC;)), ta phai xac dinh xac suét P(Ci/X). khi d6 sai s6 € dugc tinh:

e=1-P(Ci/X) (11)

Pé tién loi, thuong ngudi ta dung phuong phap danh gia sai s6 trung binh. Cuy thé,

nguoi ta xay dung mot ma trén hai chiéu L[k,j] (v6i k va j 1a chi sb cia cac 16p phan doan) co
dau dugc dinh nghia:

- Khi L[k,j]>0 néu k<>j thi c6 tdn tai sai sb;
- Khi L[k,j]<=0 néu k=j thi khong ton tai sai sO.
Néu goi 1;(X) 1a sai sb trung binh cta sy phan hoach theo 16p, né dugc xac dinh:
N
(X)=2LIk,jIP(C/X)
J=1 (12)
Ta c6 nhan xét: Dé sai sb ctia phép anh xa phan doan dat gia tri emy thi ta can phai c6
Imin. 1TU cac bi€u thuc (10) va (12), ta co:
N
r(X) =X Lk jP(X/C)P(C))
J=1 (13)
Bay gi0, ta xem xét quy trinh tim ry;,  dwoc tién hanh nhu sau:
Gia su ham r (c6 d6i s6 X) xac dinh lién tuc trén khoang (a; b), c6 diém X,e(a; b). Goi
Xot+0 va ?(0-8 l1a cac diem lén» can cua Xy, vdi o 1a khodng lan can phai va trai cia Xy, ky hiéu
V(). biém X, dugc goi la diém cuc ti€u cua r(X) néu voi moi X thudc vung lan can V() thoa
man diéu kién:

1(X)>1(Xo) véi X#Xo (14)



Theo dinh 1y vé cuc tri ctia ham sd, dé tim 1, ta giai phuong trinh:
o .
— =0 e dinh Xo —>tim fui=r(Xo) (15)
Sau d¢, theo phuong phap Bayes, quy tic ra quyet dinh phéan hoach c6 tinh dén gia tri

min ctia sai s6 phép anh xa, cho phép dua t6i két luan vé bai toan phan hoach anh téi wu:

Néu Imin=Tk<tj vO1 k<] khi j=1..N thi X,eCx (16)

5. Két luin

Pau tién ham phan hoach anh r=f(X) dugc xac dinh bang thuc nghiém voi cac bac (sb
nguyén) tir thap dén cao. Tiép theo sir dung cac biéu thirc (14), (15) va (16) dé tién hanh phan
tich va phan hoach nhan dang anh t6i uu. Tir nhimng két qua nghién ciru d6, viéc thiét ké giai
thuat va xay dung chuong trinh dé thuc thi cac thao tac xur 1y anh bang phuong phap téi uu
phan hoach nhéan dang anh nay cho phép dat dugc do chinh xac cao trong xur 1y anh va gép
phan thuan loi cho qua trinh xdy dyung giao dién xir 1y.
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