
Qlgliien etiu- (lOig dung 

/c£rw'p(}fC(AeAepmv'fi/(;pmp(^MfwA/vsMc}mr, 
PHAN LOAI KHONG GIAM SAT, CO GIAIVI SAT NANG CAO 
Dp TIN CAY CUA KET QUA PHAN TICH ANH VIEN THAM 

KS. LAI ANH KHOI 
Q. Trddng phong Vien tham dng dung, 

Vien Vat ly va Dien td, Vien Khoa hgc va Cdng nghe Viet Nam 

Tom tat: 
Bai bao tren ca sd phan tich du nhugc diem cda cac phuang phap phan tich anh viin 

tham, de xuat mgt quy trinh xd ly anh ket hgp mgt each hgp ly cac phuang phap giai doan 
bang mat, phan loai anh so' (khong giam sat va co giam sat) cho phep nang cao do tin cay 

cua ket qua phan tich anh. 

cua cac diem anh bieu dien cac Idp dd'i 
tugng tu nhien trong khdng gian nhu vay 
(hinh 1), ta cd the de dang rut ra mgt sd 
nhan xet dang chu y sau: 

- Cac diem anh mac dti bieu dien cting 
mgt ddi tugng thuc te, nhung khdng phai 
hoan toan trting nhau trong khdng gian phd 
ma thudng cd xu the tap trung co cum thanh 
tt/ng nhdm trong khdng gian nay. 

1. CO SO LL/A CHON GIAI PHAP 
lai toan phan loai ve ban chat la 
|bai toan nhan dang mau, trong dd 
mau la nht/ng diem anh va nhiem 

vu dat ra la phai nhan biet nd thugc ve ldp 
nao trong sd nht/ng Idp can xac djnh. Trong 
bai toan phan loai cac diem anh dugc bieu 
dien nhu cac die'm (cac vec ta) trong khdng 
gian phd N chieu, vdi sd chieu bang sd kenh 
anh dugc stf dung. Khi quan sat phan bd 

Kenh 7 
L6p phd thyc vat 1 

Ldp phd thcfc vat 2 

L6p phd (Jat 1 

Ldp phd nifdc 1 

Ldp thdng tin thuc vat 

Ldp phd thuc vat 3 

Ldp thong tin dat 

Ldp phd dat 2 

Ldp thdng tin nudc 

Ldp phd nudc 2 

Kenh 5 
Hinh 1: Phan biet gida cac Idp thong tin va Idp pho 

- Trong thuc te rat thudng gap trudng hgp 
cac diem anh bie'u dien cting mgt ddi tugng 
nhung lai co cum thanh nhumg khdi rieng 
trong khdng gian phd. Cac cum con nhu vay 

dugc ggi la cac ldp phd de phan biet vdi cac 

NgUdi phan bien: TS. Nguyen Thj Thanh Binh 

ldp thdng tin dai dien cho mdi ddi tugng can 
nhan biet. 

- Cac Idp thdng tin khdng phai bao gid 
cung cd the tach biet thanh cac mien rieng 
trong khdng gian phd. Day la nguyen nhan 
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dan tdi nht/ng sai sd khd tranh trong qua 
trinh phan loai. 

Cac phuang phap phan loai, nhu ta da 
bie't dugc chia thanh hai nhdm: cd giam sat 
va khdng giam sat hay cdn ggi la cd mau va 
khdng mau [1,3]. Trong dd, cac phuang 
phap phan loai cd giam sat boat dgng tren 
nguyen tac stf dung sd l̂ eu mau, dai dien 
cho mdi Idp de xac djnh tham sd ctia ham 
phan tach (discriminant function) dting phan 
chia khdng gian phd thanh cac mien rieng 
cho mdi Idp rdi phan loai tat ca cac diem 
anh rai vao mdi mien ve Idp tuang tfng. 
Ngugc lai, cac phuang phap phan loai 
khdng giam sat khdng stf dung sd lieu mau 
ma can ctf vao dac diem phan bd cua cac 
diem anh trong khdng gian phd de nhdm 
ggp chting thanh cac Idp rieng. 

Trong cac phuang phap phan loai cd 
giam sat, dang chti y nha't phai ke tdi 
phUdng phap hgp ly tdi da (maximum likeli
hood), boat ddng theo nguyen tac, sau khi 
xac djnh dugc ham mat do phan bd xac sua't 
ctia mdi Idp, ddi vdi mdi diem anh, tinh xac 
sua't ma nd cd the thugc ve ttfng ldp va phan 
loai ve Idp cd xac sua't cao nhat. d dang nay 
phUdng phap dUdc ggi la hgp ly tdi da khdng 
dieu kien (Unconditional Maximum 
Likelihood) va thudng dugc stf dung trong 
trUdng hgp neu ta coi mgi Idi phan loai nham 
mgt die'm anh ttf Idp nay sang Idp bat ky 
khac deu nhu nhau. 

Chat che ban can coi sai sd phan loai 
nham mdt diem anh thudc Idp nay sang Idp 
khac la cd mtfc do nghiem trgng khac nhau 
(ttiy thudc vao md'i quan he giua hai Idp). 
Trong trudng hgp nay ngUdi ta lap mgt ma 
tran gdm cac phan ttf la cac trgng sd danh 
gia mtfc do nghiem trgng ctia viec phan loai 
nham gitra mdi cap Idp (chting cd the hieu la 
mtfc thiet hai - loss hay mtfc phat - penalty) 
va ham phan tach dugc xay dung dUa tren 
gia tri ky vgng ctia mtfc thiet hai ma ta se 
phai ddn nhan khi phan loai diem anh ve 
mdi ldp va die'm anh se dugc phan loai ve 
Idp tUdng tfng vdi mtfc thiet hai nhd nhat. d 

dang nay thuat toan dugc ggi la thuat toan 
Baye tdi Uu (Baye's Optimum algorithm). 

Day dugc coi la phuong phap cd nguyen 
ly boat ddng chat che hdn ca nen cho ke't 
qua dang tin cay nhung cung de nhan tha'y 
la nd ddi hdi he thdng phan loai stf dung 
phai dugc lUa chgn thich hgp (mdi Idp deu 
phai cd phan bd chuan) va sd lieu mau phai 
dti dac trung de cd the xac djnh dting ham 
mat do sac xuat ctia mdi Idp. 

Trong cac phuang phap phan loai khdng 
giam sat, thdng dung nha't trUdc tien phai ke 
tdi thuat toan K gia trj trung binh, trong dd 
ban dau ngudi ta chgn ra K diem trong 
khdng gian phd de nhan lam tam ctia cac 
Idp rdi tien hanh phan loai cac diem anh 
theo nguyen tac khoang each tdi thieu. Sau 
dd, xac djnh vj tri trung binh ctia ta't ca cac 
diem anh thudc mdi ldp de nhan lam tam 
mdi rdi tien hanh phan loai lai. Qua trinh nay 
dugc lap lai cho tdi khi tam ctia cac Idp giu'a 
2 lan lap khdng cdn thay ddi thi ket thtic. Do 
tam ctia cac Idp dugc tu dieu chinh trong 
qua trinh lap nen phUdng phap cho ket qua 
dang tin cay, khdng phu thudc vao viec lUa 
chgn cac tam ban dau va trinh tu xet cac 
die'm anh nhung ddi hdi ngUdi str dung phai 
tu xac djnh trudc sd lugng cac Idp phd tren 
anh. Thuat toan ISODATA (Interactive Self-
Organizing Data Analysis) cd the coi la mdt 
cai bien ctia phUdng phap nay nham khac 
phuc nhugc diem da neu bang each sau mdi 
lan lap tien hanh kiem tra de nhdm gdp, loai 
bd hay tach Idp khi can. 

Ttr nguyen ly boat ddng ctia cac phUdng 
phap phan ldai ta cd cac nhan xet: 

1. Cac phuong phap phan loai dti la cd 
giam sat hay khdng giam sat cung deu dugc 
thiet ke de boat ddng tren cac ldp phd chtf 
khdng phai cac Idp thdng tin: Day cd the ndi 
la mdt ket luan hien nhien dd'i vdi cac 
phUdng phap phan ldai khdng giam sat. Vi 
nhu tren da ndi, nhdm phUdng phap nay 
deu dua thuan tuy vao sU tap trung co cum 
ctia cac diem anh trong khdng gian phd 
thanh ttfng nhdm de phan loai chting thanh 
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cac Idp rieng, do vay, ket qua phan loai rd 
rang la cac Idp phd. Trong khi dd, trong 
trudng hgp cac phuang phap phan loai cd 
giam sat, he thdng phan loai (cac Idp can 
phan loai) cung nhu vting mau dai dien cho 
moi Idp do ngudi str dung tulua chgn. Chinh 
dieu nay de dan tdi sU ngd nhan coi nhdm 
phuong phap nay dugc thie't ke de lam viec 
tren cac Idp thdng tin. Tuy nhien can IL/U y 
rang trong phuong phap phan loai hgp ly tdi 
da, ham mat do phan bd xac sua't cua mdi 
Idp dugc xay dung dua tren gia thie't la cac 
Idp cd phan bd chuan (Cac phuong phap 
khac nhu khoang each tdi thieu hay 
Mahalanobis v.v. deu da dugc chtfng minh 

p(x)^ 

la nht/ng trUdng hop rieng cua phuang phap 
nay). Phan bd chuan, nhuta da biet, la phan 
bd' mgt mode va cd the coi la tuong t/ng vdi 
nhting cum con cac diem anh trong khdng 
gian phd, hay ndi each khac tUOng Lfng vdi 
cac Idp phd. Do vay mac dti he thdng phan 
loai do ngudi sCf dung tu lUa chgn, nhung 
ne'u khdng dugc xay dung dUa tren cac Idp 
phd, thi ham mat do xac sua't ma ta xac djnh 
dugc se khdng phan anh dung phan bd ctia 
cac Idp. Dan tdi, viec xac djnh xac suat de 
diem anh thugc ve mdi Idp, cung se khdng 
tranh khdi sai lam va hien nhien ket qua 
phan loai se khdng dang tin cay (hinh 2). 

H/n/7 2: Y nghTa cua viec lua chon he thong phan loai len ket qui phan loai - Gia su mot lap thong tin 
tren thuc te bi phin hoa thanh 2 lap pho co ham mat do phan bo xac suit duac bieu dien bai 2 duang 
lien net Diem x co xac suit thuocye f trong 2 lap nay iuang ung la cac doan xa va xb. Khi gop chung, 
ta se duac ham phin bo xac suit bieu dien bdi duang dut net va xac suit de x thuoc vS lap nay se 
duac xac dinh la doan xc. 

Day chinh la ly do giai thich y nghTa ctia 
viec lua chgn he thdng phan loai ddi vdi cac 
phuang phap phan loai cd giam sat ddng 
thdi cung cho thay tinh phtrc tap ctia viec lUa 
chgn he thd'ng phan loai nay. 

2. Cac phuang phap phan loai khdng 
giam sat cd chung L/U die'm la cd kha nang 
tu dgng phat hien va phan loai cac Idp phd. 
Tuy nhien, mac dti khac nhau ve each thtfc 
phat hien cac ldp phd tren anh nhung sau 
khi xac dinh dugc vj tri tam ctia cac ldp trong 
khdng gian phd, deu str dung phuong phap 
khoang each tdi thie'u de phan loai cac diem 
anh. Phuang phap nay, nhuta da biet, it tin 
cay ban neu so vdi cac phuong phap nhu 
hgp ly tdi da hay Mahalanobis. Dieu nay 
dan ta tdi y tudng neu stf dung cac phuong 

phap phan loai khdng giam sat cho muc 
dich phat hien cac Idp phd de thie't ke he 
thdng phan loai trudc khi ap dung cac 
phuong phap phan loai chat che ban, se 
nang cao dugc dang ke do tin cay cua ket 
qua. 

3. Cac phuong phap phan loai anh sd 
deu phan loai cac diem anh mdt each rieng 
re, dua thuan tuy vao vec to gia trj ctia diem 
anh, nen khdng cd kha nang sCf dung cac 
da'u hieu nhu hinh dang, kich thudc, vi tri 
hay ca'u true van anh v.v. So vdi phuong 
phap giai doan bang mat, phuang phap 
phan loai anh sd cd nhung uu the ndi trdi 
nhu: 

- Cd kha nang tan dung dugc he't do chi 
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tiet trong sd do btfc xa tren anh; 

- Sd lugng cac kenh anh str dung hau 
nhu khdng bj ban che; 

- Cho ke't qua cd do chi tie't cao hon. 
Ngugc lai, mat ngudi thudng chi phan 

biet dugc khoang 16 cap do xam tren anh 
den trang va neu tao td hgp mau thi ta cung 
chl cd the stf dung dugc tdi da 3 kenh anh. 
De khac phuc, ngudi ta cung cd the stf dung 
cac phep bien ddi khac nhau de tao ra 3 
kenh ttf mdt td hgp nhieu ban cac kenh anh. 
Nhung anh trong trudng hgp nay thudng trd 
nen xa la, khdng cdn mang nhting dac tfnh 
phd quen thudc ve dd'i tugng nen khd giai 
doan. Hdn nt/a, ve mtfc do chi tiet thi 
phuong phap giai doan bang mat cung 
khdng the so sanh dugc vdi phUdng phap 
phan leai anh sd nen viec thdng ke dien tich 
cac ddi tugng tren anh cung it y nghTa. Bti 
lai, trang giai ddan bang mat ben canh cac 
da'u hieu ve phd, ngudi ta cdn cd the stf 
dung cac dau hieu khdng gian ma cac 
phuang phap phan loai anh sd khdng cd 
kha nang stf dung da ndi d tren. Do vay, de 
nang cao do tin cay ctia ket qua phan tich 
anh thi viec ket hop mgt each hgp ly giu'a 
phuong phap giai doan bang mat va cac 
phuang phap phan loai anh sd cd the coi la 
giai phap triet de ban ca. 

2. QUY TRINH PHAN TICH ANH KET 
HOP CAC PHUONG PHAP GIAI OOAN 
BANG MAT, PHAN LOAI KHONG GIAM 
SAT, CO GIAM SAT 

Ttf nhtfng gi da phan tich d tren, cd the 
xay dung mdt quy trinh phan tich anh vien 
tham, phdi hgp mgt each chat che git/a cac 
phuong phap phan loai khdng giam sat, cd 
giam sat va giai doan bang mat, gdm cac 
budc nhu dugc bie'u dien tren hinh 3. 

1. Udc lugng so Idp pho tren anh 
De bat dau, tren co sd tham khao cac tai 

lieu hien cd va phan tich so bd anh bang 
mat, ngudi stf dung can udc lugng dugc sd 
lugng cac Idp phd tdn tai tren anh. d budc 
nay, tuy thudc vao loai anh stf dung va mijc 

Hinh 3.Sa do quy thnh phan tich anh 
vien tham 

LTdc luong 
so luong cac I6p phd tren anh 

Phan loai khong giann sat anh 

Xac dinh cac dac trUng thong ke 
cua cac Idp phd 

LUa chpn he thdng phan loai 
dung trong phan loai co giam sat 

i 
LUa chpn bd sung cac vung mau 

I 
T 

Phan loai cd giam sat anh 

^ L 
Nhdm gop, dat ten cho cac ldp 

Xtr ly sau phan loai 
Chinh SLfa anh ket qua 

di'ch nghien ctfu, ngudi str dung cd the van 
dung nht/ng kinh nghiem cua minh de xay 
dung mgt td hgp mau thich hgp lam anh 
phan tfch chti dao. Tuy nhien, can luu y rang 
muc di'ch ctia ta la phat hien va Udc lugng sd 
lugng cac Idp phd chtf khdng phai cac Idp 
thdng tin, nen ve nguyen tac can tham khao 
tat ca cac kenh anh se stf dung trong qua 
trinh phan loai. Do vay ben canh td hgp mau 
chfnh, vdi nhting anh cd nhieu kenh, can tao 
them mdt sd td hgp mau sao cho bao chtfa 
dti cac kenh anh de dting tham khao. 

2. Phan loai anh bang phdang phap 
khdng giam sat 

Tie'p theo, tien hanh phan loai anh bang 
phuang phap ISODATA, stf dung sd lugng 
cac ldp phd da xac djnh nhu sd lugng tdi 
thieu cac Idp dukien can phan loai. LTu diem 
ctia phuang phap nay, nhu tren da neu, la 
cd kha nang tu dieu chinh sd ldp trong qua 
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trinh phan loai. Chgn stf dung phuong phap 
nay se cho phep ta kh§c phuc dugc nht/ng 
sai sdt rat de mac phai trong viec xac djnh 
sd lugng cac Idp phd d budc tren. De dam 
bao do tin cay cua ke't qua can str dung 
tham sd ngudng de kie'm soat qua trinh 
phan Idp. Luu y rang, cac Idp dugc phan loai 
d budc nay, sau nay se dugc stf dung tuong 
tu nhu cac vung mau trong qua trinh phan 
loai cd giam sat d budc sau. Gia trj ngudng, 
do vay, chi nen gidi han d mtfc 1 den 1,5 lan 
do lech chua'n cua mdi Idp. 

3. Xac dinh dac trdng thd'ng ke cua cac 
Idp pho 

Sau khi cd ket qua phan loai khdng giam 
sat anh, ta tien hanh tfnh toan cac dac trUng 
thdng ke cho ta't ca cac Idp phd vt/a xac djnh 
dugc nhu: vec to gia trj trung binh, khoang 
phan bd (cac gia trj tdi da, tdi thieu tren mdi 
kenh), do lech chuan, ma tran hiep bie'n v.v. 
Cac tham sd nay trUdc mat se dugc stf dung 
gitip nhan dang cac Idp phd (dUa vao viec 
so sanh dang dd thi bie'u dien dao dgng do 
xam ctia chting tren cac kenh vdi cac 
dudng cong phan xa phd ctia cac ddi tugng 
tu nhien dien hinh ma ta da biet), phan tich 
mtfc do giao cat trong phan bd ctia cac Idp 
khi lua chgn he thdng phan loai d budc sau. 
Ddng thdi sau nay cung cdn dugc stf dung 
thay the cho cac vting mau trong qua trinh 
phan loai cd giam sat d giai doan sau. 

4. Chgn he thong phan loai dung trong 
phan loai cd giam sat 

6 budc nay, trUdc tien ta lan lugt chdng 
xep ttfng ldp phd len td hgp mau da lua chgn 
ctia anh gdc, van dung cac kinh nghiem giai 
doan bang mat de nhan dang ban chat tu 
nhien ctia mdi Idp (xac djnh ddi tugng ma nd 
bieu dien) hay ndi each khac xac lap mdi 
quan he giCra mdi Idp phd vdi cac ldp thdng 
tin ma ta quan tam. Sau khi da xac dinh 
dugc ban chat tu nhien ctia mdi ldp phd, ta 
tien hanh xay dung he thd'ng phan loai se stf 
dung khi phan loai lai anh bang cac phuong 
phap phan loai cd giam sat bang each thuc 
hien cac thao tac sau: 

* Ddi vdi nhtfng Idp thugc chung mdt idp 
thdng tin, ta tien hanh phan tich cac dac 
trung thd'ng ke ctia chting de quye't djnh 
xem cd nen ggp chung chting ve mgt Idp 
hay khdng? Vi cac Idp phd, nhu da ndi d 
tren, se ddng vai trd tuong tu nhu cac vting 
mau trong qua trinh phan loai cd giam sat, 
nen b budc nay chi nen ggp nhting Idp cd 
phan bd trong khdng gian phd rat gan nhau 
va neu dugc ggp chung se khdng lam tang 
kha nang giao cat vdi cac Idp khac. Ne'u cd 
tien hanh ggp ldp can tinh toan lai cac dac 
trUng thdng ke cua cac Idp mdi vt/a dugc tao 
ra, dua nd vao he thdng phan loai de thay 
the cho cac Idp cu da ggp. 

* Loai bd nhting ldp phd bieu dien lan ldn 
nhieu Idp thdng tin. Day cd the' la mdt bieu 
hien cho tha'y khdng cd kha nang tach biet 
git/a hai Idp thdng tin (neu chi dUa vao phd 
phan xa) nhung cung cd the chi do Idp phd 
dugc ngau nhien tao ra trong mien giao cat 
giufa phan bd ctia hai Idp trong khdng gian 
phd. Tuy nhien, dti la trudng hgp nao thi d 
budc nay ta cung can loai bd Idp phd nay ra 
khdi he thdng phan loai. Oe tranh viec cac 
diem anh bieu dien hai Idp thdng tin ke tren 
sau nay se bj phan loai nham ve nht/ng ldp 
khac, can kiem tra xem hai Idp thdng tin nay 
da dugc gan vdi nhCfng Idp phd khac chua? 
Neu chua thi se phai bd sung chung vao he 
thdng phan loai va xac djnh rieng cac vting 
mau cho chting d budc tiep sau. 

* Giu nguyen ven ta't ca cac Idp phd cdn 
lai de dua vao he thdng phan loai. 

5. Lda chgn bo sung cac vung mau 
Cd hai ly do phai lUa chgn bd sung cac 

vting mau: a) vdi viec stf dung gia trj 
ngudng, tren anh se cd nhieu die'm chua 
dugc phan loai, rat cd kha nang la se cd 
nhtJfng Idp thdng tin hoan toan bi bd sdt can 
dugc bd sung vao he thdng phan loai; b) do 
da loai bd ra khdi he thdng phan loai nhung 
Idp phd the hien lan nhieu Idp thdng tin, nen 
ne'u cac Idp thdng tin nay chua duoc gan vdi 
bat ky Idp phd nao khac thi cung can dugc 
bd sung vao he thdng phan loai. 
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6. Phan loai anh cd giam sat 

Sau khi hoan ta't viec lua chgn bd sung 
cac vting mau, den Itic nay ta da cd: 

* Mdt he thdng phan loai dugc lua chgn 
ky cang trong dd mdi Idp du kien phan loai 
tren thuc te la nht/ng Idp phd da dugc djnh 
danh va gan vdi mdt ldp thdng tin nha't djnh 
ma ta quan tam; 

* Ngoai trtf 1 sd it cac Idp dugc lua chgn 
bd sung, cac tham sd thdng ke dai dien cho 
cac ldp cdn lai deu dugc tfnh ttf mdt tap hgp 
rat Idn cac diem anh da dugc phan loai ve 
Idp dd trong qua trinh phan loai khdng giam 
sat. Do vay, dam bao phan anh chan thUc 
phan bd tu nhien va cho phep khdi phuc 
dting ham mat do xac sua't ctia mdi Idp. 

Day cd the ndi la nhting dieu kien dti dam 
bao cho ta cd dugc mdt ket qua phan loai 
dang tin cay. U budc nay ta se tien hanh 
phan loai lai anh bang phuong phap hgp ly 
tdi da, stf dung he thdng phan loai da lUa 
chgn va cac dac trung thdng ke dai dien cho 
mdi Idp da tinh d tren. 

7. Gdp nhdm, dat ten cho cac Idp 
O budc nay, nhiem vu chl don gian la 

nhdm ggp cac ldp phd thudc chung mdt Idp 
thdng tin ve cting 1 Idp va dat ten theo dung 
chu giai ctia ban dd can xay dung. Tuy 
nhien trudc khi tien hanh gdp Idp ta van can 
chdng xep lan lugt tt/ng ldp len to hgp mau 
da chgn ctia anh gdc nhu da ttrng lam, de 
kiem tra danh gia do tin cay, mtfc do nham 
lan trong phan loai giUa cac Idp. Dac biet 
can tap trung chti y vao cac Idp dugc bd 
sung mdi khi chgn bd sung cac vting m iu d 
tren. Ddi vdi nhCmg Idp neu phat hien tha'y 
v in bj l in nhieu thi trudc mat khdng nen ggp 
ma nen tach rieng de tim each xtf ly d bUdc 
sau. 

8. Xd ly sau phan loai, chinh sda anh ket 
qua 

Trong nht/ng trudng hgp cd sU giao cat 
gitfa phan bd ctia cac Idp trong khdng gian 
phd, thi nhCmg sai sdt trong phan loai la 
khdng the tranh khdi. Mat khac, do khi phan 

loai anh bang cac phuong phap sd, cac 
die'm anh dugc phan loai rieng re ttfng diem 
mdt nen ket qua nhieu khi td ra qua chi tiet, 
dudng bien giua cac ldp thudng di'ch dac, 
phtrc tap. Nhting han che nhu vay can tim 
each khac phuc trong cdng doan cudi cting 
nay, nhd str dung mgt sd Igc dac biet va cac 
cdng cu tien ich trong cac phan mem xd ly 
anh. 

Tdm lai, cd the tha'y quy trinh da ket hgp 
mgt each chat che cac phuang phap phan 
ldai khdng giam sat, cd giam sat va giai 
ddan bang mit . Trdng dd phUdng phap 
phan loai khdng giam sat dugc dting de 
phat hien sU phan Idp tu nhien trong sd lieu 
anh, gitip xay dung mdt he thdng phan loai 
phti hgp vdi dac die'm ctia tu lieu. Toan bd 
cac die'm anh dugc phan loai bang phuong 
phap phan loai khdng giam sat dugc stf 
dung nhu nhufng sd lieu miu cho phep xac 
djnh cac dac trUng thdng ke phan anh chan 
thUc phan bd ctia cac Idp. Phuang phap 
phan loai hgp ly tdi da hay baye tdi Uu mac 
dti dugc coi la chat che nha't nhung lai phu 
thudc rat nhieu vao he thdng phan loai str 
dung va tfnh chan thuc ctia cac ham phan 
bd xac suat ctia mdi Idp ma ta xac djnh 
dugc. Vi vay nd chi dugc ap dung de phan 
loai lai anh sau khi da cd dti cac dieu kien 
ke tren. Trong khi dd, phuong phap giai 
doan bang mdt dugc str dung xuyen sudt 
trong toan bd quy trinh: tU Udc lugng sd Idp 
phd tren anh, nhan dang cac Idp trong ket 
qua phan loai khdng giam sat, phat hien cac 
Idp thdng tin bj bd sdt, chgn lUa bd sung cac 
vting miu rdi danh gia do tin cay cua mdi 
Idp trong ket qua phan loai va cudi cting la 
chinh stfa ket qua. 

3. KET LUAN 
Mdi phUdng phap phan tich anh vien 

tham nhu giai doan bang mat hay phan loai 
anh sd (cd giam sat cung nhu khdng giam 
sat) deu cd nhung Uu the va ban che rieng. 
Oe nang cao do tin cay ctia ket qua phan 
tich anh thi viec phdi hgp mot each hgp ly ... 

(Xem tiep trang 45) 
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CLASSIFICATION METHODS TO ENHANCE THE RESULT OF REMOTE SENSING 
IMAGE ANALYSIS 
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The paper presents an image analyzing procedure, which combines the visual image 

interpretation and digital image classification methods (both unsupervised and supervised) 
in an appropriate manner to take full advantage of each method and therefore allows to 
enhance the image analysis result. O 
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