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TOM TAT: Trong phdn loai giém dinh, thudt todn phdn loai gan ding nhdt MLC
(Maximum Likelihood Classification) duoc xem la phieong phap chudn dua trén co sé gid thuyét
ham mdt dp xde sudt tudn theo ludt phdn bé chudn. Hién nay thudt todn nay dang duoc dp dung
khé phé bién trong phdn anh vé tinh. Tuy nhién, khi dit lieu anh khéng tudn theo ludt phdn b6
chudn, két qua phan logi ciia thudt todn sé tao ra két qua sai léch ddng ké. Dé khdc phuc nhugc
diém ciia MLC, mang than kinh da Iép LNN (Layered Neural Network) da dwoc dp dung va dem
lai két qua dang tin cdy. M6i quan hé 1y thuyét gitta LNN va MLC da duoc lam sang 16 voi két
ludgn la gia tri xudt cua LNN, khi dé dwoc hudn luyén véi bo dit liéu maéu d&y du, dwoc xem nhw
la gid tri wdc tinh ctia xdc sudt sau trong phén logi MLC.

Noéi dung bai bdo nhédm khao sdt anh hudng cia b dit liéu mdu dén két qua phdn logi cua
2 thudt todn va gici thiéu két qua thuc nghiém dat duorc, dong thoi cho thdy wu thé cita LNN so
Vi thudt todn phan logi MLC khi st dung trén cung bo dit liéu hudn luyén.

1.GIOI THIEU

Phuong phép phén loai gin ding nhat MLC (Maximum Likelihood Classification) dwa trén
co s& gia thuyét ham mat do xac suit tudn theo lut phan bd chuin, dd dugc ap dung kha phd
bién trong phén loai anh vién tham va dugc xem nhu 1a thudt toan chuén d& so sanh véi cac thuat
toan khéc, Baing thudt todn MLC, ching ta ¢6 thé nhin mot két qua phan loai sai léch néu nhu dit
lidu 4nh vé tinh dugc tién hanh phan loai khéng tuan theo luét phan bé chudn. Pé khéc phuc
nhwoc diém cia MLC, mang than kinh da 16p LNN (Layered Neural Networks) da dugc 4p dung
va dem lai két qua rit dang tin cdy. Mbi quan hé ly thuyét giita LNN va MLC dé duoc 1am sang
t6 boi Wan (1990) va Ruck et al. (1990) véi két luan 13 gid tri xuét ciia LNN, khi da dugc huln

luyén véi bo dir liéu mau day du, diugc xem nhu 13 gia tri wdc tinh cua xac suit sau trong phéin
loai MLC.

D& khao sat anh hudng cilia bd di liéu huén luyén dén két qua phan loai ciia 2 phuong phap,
bd anh quang hoc da phd dugc st dung dé phan thanh 7 loai. Ba bd dit liéu mau c6 sb pixels
khéc nhau (1000, 1500 va 2000 pixels) dugc thyc nghiém trén thuft toin phan loai gin ding
nhit (MLC) va mang neural da 16p (LNN), wu thé cia timg phuong phap phén loai trén cling bd
dir liéu huén luyén s& dugc danh gid bdi ma tran sai sb trong phén loai.

2.0U LIEU VA PHUONG PHAP THUC HIEN
2.1 Dix liéu

. Dé dénh gia do chinh xac phén loai béi 2 thuat toin MLC va LNN, bd anh sb Airborne MSS
goml2 kénh c6 kich thudc 256*256 pixels duge sir dung. Béng bién phap phén tich thong ke,
ma tran hé s twong quan cho thay bd anh gbc c6 chira nhiéu va twong quan cao gifra cac kénh;
dé nang cao do chinh xdc phan loai, phép bién doi anh thanh phén chinh (PCA - Principal
Component Analysis) can dugc thyuc hién dé tao anh thanh phan chinh. Két qua chuyén doi dir
ligu anh goc 12 kénh thanh anh méi chi véi 3 thanh phan dau tién trong phép bién d6i PCA trudc
khi tién hanh phén loai dugc thé hién ¢ Hinh 1.
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Trong thut todn phan loai MLC va LNN, mdi pixel trén anh dwgce chi dinh vao mdt trong 7
loai tvong Umg nhu sau: (1) Rumg; (2) Lua; (3) Cé; (4) Dit trong, (5) Khu dén cu ; (6) Song va
(7) Nuée. Bo dir liéu mau duge xdy dyng thanh 3 bg dir liéu c6 s6 p1xels khac nhau (1000, 1500
va 2000 pixels) va b dit liéu thim tra gém 3173 pixels diing dé danh gia d6 chinh x4c.

Hinh 1

2.2 Phuwong phap thue hién

Phuong phép dugc su dung la phan loai gan ding nhit (MLC) va mang than kinh da 16p
(LNN). Vi bd anh gbe gom 12 kénh c6 chira nhiéu va tuong quan cao gilfa cdc blen nén phép
bién dbi tao anh thanh phén chinh can dugc dp dung dé chuy:en dbi dir liéu anh gdc nham tao
thudn loi va ndng cao d6 chinh xdc. Do d6, anh bién ddi dugc dung @ phan loai bao gém 3
thanh phan chinh

Vi anh phén loai chi ¢6 3 gié tri ddc trung, nén md hinh 4p dung phén loai cia LNN s& bao
gbém mét 16p nhap véi 3 neuron twong tmg 3 kénh phd, mét 16p xuat véi 7 neuron twong (g 7
loai cén xé4c dinh va mét 16p trung gian. Mang Neural 3 Lép duge ap dung trong thuc nghi¢m
thé hién boi hinh 2

A'nh 12 kénh MO HINH PHAN LOAILNN

Bid¢n ddidnh
2 _._3 kén

| Sdng
Nude

fo budn luyen ;
Xdc dinh rong $6 ndi
Hinh 2
Quy trinh t1e11 hanh danh gia 46 chinh xac phén loai béi 2 thuit toan MLC va LNN dya trén
3 bo dir liéu mAu khac nhau c6 thé duoc minh hoa béi hinh 3.
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Hinh 3

Trinh tu phéan loai gdm cic budc co ban sau day:

- Bude I: Bién dbi tao anh chi gdm 3 thanh phin chinh dé loai trir nhiéu va sy tuong quan
giira cac kénh trong anh gbc.

- Bude 2: Tuyén chon céc dic trung cia vung mau cho pheép phan biét gitra 7 loai trong khu
vue. Tir d6 xdy dung 3 bd dir liéu mau c6 y nghia quyet dinh trong viéc thanh lap cac chi tiéu va
luat quyet dinh trong phan loai va mét bo dir ligu thdm tra dimg dé d4nh gia d6 chinh x4c phan
loai ctia 2 thuét toan.

- Bude 3: dp dung thudt toan phén loai LNN va MLC 1an lugt dbi véi 3 bd dir liéu mau khac
nhau va so sanh két qua dat dugc du‘a vdo ma trin sai s6 phan loai.

- Buéc 4: Két qua phén loai cudi ciing ciia 2 thut toan duoc xir ly néng cao chat luong anh
da dwoc giai dodn bang cach 4p dung cing mdt phép loc véi ma tran todn tir loc (3X3).

- Budc 5: So sanh anh hudng cta bo dir liéu mau dén két qua phan loai cua 2 thuit toan
MLC va LNN. Két qua sau khi phan loai s& dugc thé hién dudi dang ban dé gdm 7 loai hinh sir
dung dét.

3.KET QUA THU'C NGHIEM

Anh da phd Airborne MSS d bién dbi véi 3 thanh phan chinh dau tién da duoc sir dung dé
xac dinh 7 loai theo 2 thuét toan phéan loai MLC va LNN.

pé X, =1,2,3) thé hién vector dic trung cia pixel dugc phan loai va @ - ELZackT) thé
hién sé loai can x4c dinh va Ludt quyét dinh trong phan loai dugc thuc hién nhu sau:

- Thuat todn MLC nhdm xac dix}h Ly (Likelihood) la xdc sudt hdu dinh (posterior
probability) cua pixel tryc thude loai k néu Ly 1a cuc dai (maximum)

L, =p(k/x)=p(k)><p(x/k)/Zp(i)xp(x/i)

Trong d6: - P(k): x4c suét tién dinh ctia loai k
- P(x/k): xé4c sudt didu kién c6 thé xem x thudc loai k (ham mat dd xdc suét)
Thuong P(k) & % p(i)x p(x/i) dugc xem bang nhau cho tit ca céc loai
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= L, phu thugc vao p(x/k)
- Luat phan loai trong thuft todn LNN dugc tién hanh dya trén gia tri xuAt mong mudn
d;(x) cia cac neuron tai 16p xuat sau khi mang di dugc huan luyén dé xac dinh céc trong so

ndi tuong tmg. Gia tri d;(x) dugc thé hién bing nhitng gfa tri nhi phén 0 hodic 1 véi

1 néu x ecw,

d.(x) = < J

0 tAt ca neuron xuit con lai

Nhu vady LNN déng vai tro 12 mot hé thong nhép-xudt (/O) c6 cdc gia tri xuat tuong ung
mong muén d,(x) khi dd dugc huan luyén véi bg dit liéu mau day du, dugc xem nhu 1a gid tri
ude tinh clia xac suat sau Ly trong phan loai MLC.

Ma trén sai sé dugc sit dung dé danh gia do chinh xac phén loai, bang dudi ddy thé hién do
chinh xéc toan cyc nhan duogc tir ma tran sai s khi sir dyng 2 thuét toan phén loai trén cung bd
dir liéu mau; anh hudng cta bd dir liéu mau dén ket qua phan loai va cho thiy uvu thé cia LNN
so véi thuat todn MLC khi sir dung cung mét bd dit liéu mau.

Anh huéng ciia b dit lidu huén luyén dén két qui phén loai

Dit liéu miu . T!ma’_it t Oén.LNN n 'I,‘huét, to{“.‘ MLE
: D6 chinh x4c toan cuc (%) Do chinh x4c toan cyc (%)
1000 (pixels) 84,4 78,8
2000 (pixels) 85,4 84,0
3000 (pixels) 84,9 81,3

- Két qua: Anh da phé Airborne MSS sau khi phan loai va dugc loc v6i ma trdn todn tir loc
s& duoc thé hién dudi dang ban do6 16p phi mét dat the hién trén hinh 4 bao gom 7 loai.

Anh da phd Airborne MSS Bin db 7 loai hinh st sung dat duéi dang raster
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4. KET LUAN

Két qua dat duge cho thay Mang than kinh da 16p (LNN) c6 kha nang tng dyung rét tot trong
phén loai anh vién thdm, nhim khéc phuc nhuoc diém cta thuat toan MLC khi dit liéu duoc tién
hanh phén loai khéng tuén theo luét phén b6 chuén. Tuy nhién, sy thanh cong cta thuit toan
phén loai anh vién tham c6 glam dinh tuy thudc nhiéu vao kha ning khai quat hoa nhirng théng
tin tir b dit liéu mu sén c6 dé phan loai chinh xc cic dit lidu chwa biét.

Bai bao di chi ra két qua thuc nghn&:m trén 2 thudt todn ng véi cac bo dir litu mau khac
nhau va cho théy wu thé ciia LNN so véi thudt toan MLC khi sir dyng cung mot bo dir ligu mau.
Nhung qua két qua dat duge, cling néu bét van de can luu y y khi str dung cac thuét toan phan loai
anh vién tham, d6 1a cn xéy dung bé dit liéu mau nhu thé nao dé thuat toan c6 kha ning khai
quét cao trong qué trinh tién hanh phén loai thuc su.

EFFECTS OF TRAINING DATA ON THE CLASSIFICATION OF REMOTELY
SENSED IMAGES

Le Van Trung
University of Technology, VNU-HCM

ABSTRACT: The Maximum Likelihood Classification (MLC) is presently the most widely
known and utilized. The MLC is often used as a standard classification due to the fact that MLC
is the optimal classifier in the sense of minimizing Bayesian error. However, the MLC belongs to
a parametric classification method where the underlying probability density function must be
assumed a priori. We may obtain a poor MLC performance if the true probability density
function is different from that assumed by the model. In recent years, the Layered Neural
Networks (LNN) have been proposed as a method suitable for the efficient classification of
remotely sensed images to overcome this disadvantage of the MLC. The relationship between
MLC and LNN classifier has been already discussed and the conclusion is that the output of the
LNN, when trained with a sufficient number of sample data by the least squares, approximates
the Bayesian posterior probability.

This paper introduces the experimental results in the LNN and MLC classifiers and shows
that the potential of the LNN approach to land cover mapping in comparison with the MLC on
the same training data.
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