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TOM TAT 

Ngdy nay cd nhiiu thudt todn phdn logi dnh ve tinh nhu K - Means,^ ISODATA, hinh 
hop, khodng cdch ngdn nhdt... Tuy nhien, hdu hit cdc thudt loan ndy diu dua vdo thuoc 
tinh quan trgng ciia mdi diim dnh vdi ldn can cua no Id su giing nhau vd khdc nhau vi 
mdu sdc md khdng quan tdm din cdc thuoc tinh khdc cua cdc cum nhu mdt do. hinh ddng 
cum... Trong bdi bdo ndy, chiing tdi di xudt phuang phdp phdn loai lap phu dua tren thual 
todn Mountain su dung tu lieu dnh ve tinh quang hgc Landsat. Ket qud nhdn dugc cho 
thdy, chdt lugng cdc cum tit han khi so vdi ket qud phdn logi dua tren mgt s6 thudt todn 
khdc nhu K-Means vd ISODATA. 

Tirkhda: phto loai, bto gitoi sat, toh ve tinh, Landsat, Mountain, NDVl. 
ABSTRACT 

Semi — supervised method for land cover classification 
of remotely sensed image using Mountain algorithm 

There have been many classification algorithms for remotely sensed images, such as 
K - Means, ISODATA, parallelepiped and minimum distance. However, most of these 
algorithms are based on a key attribute of each pixel with its neighbors which shows the 
similarities and difference in color without regarding to other properties such as the 
density of clusters, clustered shape. In this study, we propose a new method for land cover 
classification based on Mountain algorithm using Landsat optical images. The obtained 
results show a better quality in clusters when compared with the classified results based on 
other algorithms such as K-Means and ISODATA. 

Keywords: classification, semi-supervised, remote sensed image, Landsat, Mountain, 
NDVI. 

1. Mffdiu 

Anh vidn tham la hinh anh chup bi mat Trai Dit tir cac ve tinh nhto tao nhim 
phuc vu giai quyet cac bai toto cu thi. Trong thuc ti, tren toh ve tinh cin phto IJp ra 
nhihig nhdm diem toh gin tuong ddng vi gia tri do xam va dac trung phd. Phto loai 
toh la mpt khau hit sire quan trpng trpng xu II toh ve tinh. Kit qua phto Ipai toh v? 
tinh cd the dupc su dung phuc vu cac muc dich khac nhau, tir nghien cuu tai nguyen 
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thidn nhien, giam sat mdi trudng ddn quoc phdng - an ninh [1-9]. Mac dii vay, do dac 
diem anh vd tinh thudng co nhidu kenh, dung lupng anh ldn, lai chiu anh hudng bdi 
didu kidn thdi tiet va thidt bj do ndn vide phan loai cac doi tupng trdn anh la mgt bai 
toan phiic tap. [1-3] 

Hidn nay, cd nhieu phuong phap phan loai anh vd tinh nhu phuong phap phan 
ngudng (manual thresholds), phuang phap phan Ioai tu dpng khdng giam sat 
(unsupervised cl^sification) [3], phuang phap phan loai tu ddng co giam sat 
(supervised classification), phuong phap sir dung logic md [8]... Trong cac phuong 
phap phan loai nay thudng sir dung mpt so thuat toan phd bidn nhu khoang each ngSn 
nhat (minimum distance), xac suat cue da\ (maximum likelihood), K - Means, C -
Means, ISODATA...[5]. 

Mdi phuang phap phan loai anh deu sir dung cac thuat toan nhat dinh, tuy nhidn 
cac thuat toan nay thudng bo qua mpt sd thupc tinh quan trpng cua cac cum nhu mat dp 
diem anh tai cac trpng tam cum, hinh dang cum... Didu nay anh hudng rat ldn den do 
chinh xac cua ket qua phan loai. De giai quyet van dd trdn, trong bai bao de xuat 
phuong phap phan loai dua trdn thuat toan Mountain, thir nghiem vdi tu lieu anh ve 
tinh quang hpc dp phan giai trung binh Landsat 8 OLI. 

Khdi 

trgng 
t̂  tam 

S ^ Phan 
lo^i 

Hmh 1. Mo hinh bdi todn phdn loai dnh 

2. Cff so' h' thuyit va phu-oTig phap de xuat 

2.7. Thugt todn Mountain 
Phan cum Mountain [6] tim trpng tam cum dua tren mat dp do goi 

Mountain xac dinh theo cong thirc sau: 

K^) = Zexp(-
2.5- -) (1) 

trong dd: 
h(x) la chidu cao ciia ham Mountain tai mpt diem x; 

X, la dQ lieu didm anh thu j va S la mgt hlng so img dung cu thd. 
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Cdng thiic (1) cho biit kit qua do tai mdt diim x bj anh hudng bdi tit ca cac diim 
Xj trong tap dii lieu. Phep do nay ti Ie nghich vdi khoang each timg diim Xj vai diim x 
dtog xem xet. Hing sd S xac dinh chiiu cao ciing nhu thdng sd kit qua ham Mountain. 

Trpng ttoi cum thii nhit a xac dinh bing each chon diim vdi gia tri h(x) ldn 
nhit. Trpng ttoi cum tiip theo Ioai trir toh hudng ciia cum Ci nen tinh Iai ham h(x) thay 
bing h„,„(x). Ham h„„(x) tinh bing h(x) trii di ti Id trpng tam ham mat dp Gaussian tai 

K„M = Kx)-h(c,)*^exp(-i-^-f-) (2) 

Vdi p la htog sd xac dinh chieu cao tuong irng vdi tam cum tiip theo, trong dd 
chieu cao cua cac cum sau ludn ldn hon cac cum trudc dd. Chii y ring htoi /7„̂ ,/rj 
gitoi tdi 0 tai x=c,. Trpng tam cum thu 2 chon diem cd h„„(x) Idn nhit. Qua trinh tiip 
tyc cho den khi du sd lupng trpng tam cum dat dupe. 
2.2. Phirang phdp di xudt 

De cd thd ap dung thu^t toto Mountain cho toh ve tinh da phd vdi k kdnh, dti lieu 
toh duoc chuyin thtoh mpt file vector X. Mdi thanh phin cua X duac biiu diln bdi 
cac gia fri tren cac kenh phd tii 1 din k. 

DJt do lieu thii j cua vector X la: 

X,-={Xj} = {x.„Xj„...,Xj,},-^j = l,...n (3) 

Khdng mat tinh tdng quat, dQ lieu cac diim anh dupc chuin hda theo cdng thiic 
sau: 

^7/-=(^7,.-V,.) /(V.x-^pm,;) .y/==!, . . .«;;7 = I,...,yt (4) 

-'"'"'{xJ,VJ = l,...,n-,p = l,...,k 

...... =max{i^^},V/- = I,...,„;p = l,...,i 

Do tinh ddc lap cua cac diim anh, mdi diim tab 3c,̂  (duac biiu didn bing k thanh 

phto) diu cd kha ntog trd thtoh trpng tSm ciia cac cum. Niu coi mdi diim toh iF,, diu 

la mdt frpng tSm cum tiim nang, dp do tiim nang cua dd lieu diim anh 3c,, dupc dinh 

nghla la mdt ham khoang each giua x,, va tit ca cto diim toh khac tren toh: 

= 5]exp (•^'(y^J) ,Vr = l,...,„ (5) 

Trong do, H , la gia tri bidu thi kha ntog frd thtoh tam cum cua mdt didm toh. 
Gia fr, nay cang ion thi kha nang didm anh dang xet trd thtoh'tam cum ctog cao va 
ngugc lai, gia tr, nay nhd thi kha nang didm toh dang xet la trpng ttoi'cum ctog thip. 

134 



TAP CHi KHOA HOC DHSP TPHCM Mai Binh Sinh vi tgk 

dl la mdt hing sd ducmg, xac dinh vting Ito can ciia dii: lieu diim toh. Cac diim toh 
nam ngoai bto kinh d| anh hudng rit it tdi gia tri trpng tam cum tiim nang. Hiin nhien, 
gia tri trpng tam cum tiim ntog cua dir lieu sd xip xi vdi mat dp cua dii lieu diim toh 
frong viing Ito can ciia tap dit lieu. Gia tri tiim nang ciia moi dii lieu diim anh cang cao 
thi kha ntog diem toh dd la trpng tam cum ctog cao. Trpng tam cum diu tien dupc 
chpn chinh la gia tri cao nhit cua //r,,: 

^ip = x,p <= W| = max(H^j),r = l,...,n (6) 

De chpntrpng tam ciia cum thit 2, gia tri tiim ntog cda mdi dii lieu diim toh 
dupc xet Iai de giam sy anh hudng cua ham Mountain xung quanh trpng tam cum thii 
nhat; 

K: = H^.,-H,'pJ~i'''^Y"\ ,V,- = I....... (7) 

Trong dd d. la mpt hang sd duong, xac dinh viing Ito can cua dii lieu diim anh. 
Theo cdng thuc (7), cac dil lieu diem anh gan vdi trpng tam cum diu tien se giam manh 
gia tri tiem ntog nen khdng cd kha nang dupc chpn la trpng tam cym tidp theo. Vdi 
viec xet lai gia tri tiem nang cua moi du lieu diem anh, frpng tam cum thu hai dupc 
chpn chinh la gia trj cao nhat ciia H,,-. 

'^ip = ^ p <=H2=max(H^j),r = l,...,„ (8) 

Tuong tu, lya chpn trpng tam cym thu m, sau dd xem xet Iai gia trj tiim nang ciia 
mdi dii lieu toh: 

W,,,. =-^,,,.-|-'^.,-i*Z':xp 
d''(c, ,,..? ) 

,Vr = l...,n (9) 

Chgn trgng tam cum thii m co //̂ .̂  ldn nhat: 

% = ̂ ., <^^., ^'"«^(H,,J,^ = I...," (10) 

Dd ket thiic qua trinh phan cum, sur dung tieu chuan sau: 

'^<a (II) 

Vdi a la mgt phan sd nhd [10] - [11] duoc lira chpn trong khoang (0:1). Gia tri 
ciia a anh hudng den kdt qua ciia bai toan, khi a be thi chgn dupc nhieu trpng tam cum, 
va ngupc l?i khi a ldn, sd lugng trpng tam cum chpn dugc se it. Rat kho dd chgn mpt 
gia tri a thoa man mgi trudng hop, do vay can phai co su thir nghiem vdi nhidu gia tri 
khac nhau ciia a, dj va d2 dd lira chgn gia tri cd kdt qua tdt nhat. Khi khong thda man 
tieu chuan (11), thuat toan se dimg lai va tiiy timg trudng hpp cu the de lua chpn s6 
lupng tam cum cho phii hpp. 
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Sau khi cd cac trpng tam cym, tiin hanh phto cym dya tren cac trpng tam cum d 
tren. Dd gto cac cym nay vi cac ldp tuong img vdi cac loai hinh Idp phd tren anh ve 
tinh, trong nghien cuu nay su dung chi sd khac biet thyc vat NDVI (Normalized 
Difference Vegetation Index) [7, 14]. Chi sd NDVI dupc xac djnh dya fren sy phto xa 
khac nhau ciia thuc vat d dai sdng dd va can hdng ngoai, the hien qua cdng thuc sau 
[14]: 

NDVI^MZIE^ (12) 
NIR + RED 

Trong dd, NIR va RED tuong ung la gia tri phan xa phd tai kenh can hdng ngoai 
va kenh dd anh ve tinh. Ddi vdi anh ve tinh Landsat 5 TM va Landsat 7 ETM-î . cac 
kenh nay tuong img la kenh 4 va ktoh 3, trong khi vdi anh Landsat 8 OLI la cac kenh 5 
va4. [15] 

Gia fri chi sd NDVI nim trong khoang tii -1 din 1. frong dd NDVI thip thi hien 
nhiing khu vyc cd dp che phu thyc vat thap. Gia tri NDVI cao dai dien cho nhiing khu 
vuc cd dp che phii thuc vat cao, cdn gia trj NDVI am the hien cac khu vuc dat am va 
mat nudc. [14] 

Nhu vay, thuat toto de xuat cd the tdm tat qua cac budc sau: 

Budc 1. Chuan hda dii lieu 

a) Dpc anh ve tinh Landsat vao mtog A'theo cdng thirc (3); 

b) Chuan hda mtog Xtheo cdng thuc (4). 

Budc 2. Tim cac trpng tam cym 
a) Tinh tcan gia trj bieu thj kha nang trd thanh tam cym H, cua tit ca cac diim 

anh theo cdng thirc (5); 
b) Tim diem toh cd H, ldn nhit theo cdng thiic (6) va gan chung la tam cym. sau 

dd loai chtog ra khdi tap img vien tam cym tiim ntog; 
c) Cap nhat lai gia tri H, cua cac diem anh cdn lai theo cdng thuc (7); 
d) Lap lai cac budc (8), (9) va (10) cho din khi du sd luong tam cym hoac thoa 

man dieu kien dimg (II). 

Budc 3. Phto cum toh X dua trto cac frpng tam cym tim dugc d tren. 

Budc 4. Liy dQ lieu mau tren anh va tinh toto nguong gia fri NDVI theo cac lop 
phu. 

Budc S. Gto cac cym vi cac Idp tuong img vdi cac Idp phu tren anh ve tinh 
Landsat dua tren chi so thyc vSt NDVI. 

Budc 6. Hien thj ket qua bing each gan mto sic va chdng ghep cac ldp sau khi 
phan loai. 
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3. Ket qua thu-c nghiem 

De xu li va phan loai Idp phu tren anh ve tinh, nhdm tac gia sir dung ngdn ngir lap 
trinh C-̂ -̂ -. Day la ngdn ngii manh va rat hieu qua trong xir Ii anh sd, dac biet ddi vdi 
nhiing toh cd dung lugng ldn nhu anh ve tinh. Dja ban thu nghiem gdm 2 khu vuc vdi 
dac frung ldp phu khac nhau: Khu vuc miin niii (huyen Bto Lam, tinh Lam Dong) va 
khu vuc ddng bing, dd thi (thtoh phd Thai Nguyen, tinh Thai Nguyen). 

Thdt nghiem 1. Trong thir nghiem nay, nhdm tac gia su dung tu lieu anh ve tinh 
Landsat 8 OLI chup ngay 14-02-2014 khu vyc huyen Bao Lam, tinh Lam Ddng - Hinh 
2a). Tu lieu toh Landsat dugc tiin xu li va xac djnh gia tri phto xa phd [16]. CJ budc 
tiip theo, tinh toto chi sd thyc vat NDVI theo cdng thuc (12). Kit qua xac djnh chi sd 
NDVI dugc thi hien tren Hinh 2b. 

a) b) 

Hmh 2. Anh Landsat 8 OLI ngdy 14-02-2014 
khu vice Bdo Ldm, Ldm Bong (a) vd dnh chi s6 thuc vdi NDVI (b) 

De xac dinh ngudng gia trj chi sd NDVI ddi vdi cac loai hinh ldp phii, trong bai 
bto tien hanh lay cac dii lieu mau ddi vdi timg ddi tugng, dupc trich xuit true tiip frto 
anh NDVI. Sd lugng mau tiiy thupc timg bai toan cy the ciing nhu tiiy timg Ioai hinh 
ldp phu. Trong nghien ciru nay, thir nghiem phto loai vdi 6 ddi tugng ldp phii bao 
gdm: sdng ngdi, ao, hd (ldp 1); dat trdng, dat xay dung (Idp 2); dong cd, thyc vat thua 
(Idp 3); cay gd thap (Idp 4); rimg trdng (ldp 5) va thuc vat day, cay lau nam (ldp 6). 
Cac tham sd thuc nghiem dugc lua chpn vdi di = 0,15 va d2 = l,5*di, diiu kien dimg 
hieu qua la 0,01<a<0,30. 
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Kit qua xac dinh nguong gia trj NDVI tuang irng vdi cto loai ddi tugng Idp phij 
khu vyc huyen Bao Lam (Lam Ddng) bing thuat toan Mountain dugc the hien trong 
Btog I nhu sau: 

Bdng 1. Phdn lap cdc logi hinh lap phd dua tren chi so ND VI 

STT 

1 

2 

3 

4 

5 

6 

Ten doi tu-oTig 

Sdng ngdi, ao hd 

Dat trdng, dat xiiy dung 

Ddng cd, thuc vat thua 

Cay gd thap 

Rimg trdng 

Thuc vat day, cay lau nam 

Gia tri NDVI 

-1.0 <NDVI< 0,0218 

0,0219 <NDV1< 0,2135 

0,2136 <NDV1< 0,3082 

0,3083 <NDV1< 0,4135 

0,4136 <NDV1<0,6733 

0,6734 <NDV1< 1,0 

Ghi chii ] 

; ,.,,18 

Ket qua phan Ioai Idp phu khu vyc huyen Bao Lam (Lam Ddng) btog thuat toan 
K - Means, ISODATA va Mountain dugc the hien tren Hinh 3(a-c) va Btog 2. Cd tai 
nhan thiy, khi phan Ioai bing thuat toan ISODATA va K - Means, mdt sd Idp da bj 
gto nhim vao ldp khac, dac biet la doi vdi ddi tupng nudc (Hinh 3a, 3b). Ngoai ra, dii 
tugng dat trdng, dit xay dyng hau nhu khdng the phan Ioai hieu qua bing cac thuat 
toan nay. Nhiing han chi nay da dugc khic phuc khi sil dyng phuang phap dua tren 
thuat toto Mountain (Hinh 3c). 

(0) _ (b) ^c, 

Hinh i. Ket qua phan logi lap phu khu vuc huyen Bdo Lam 
su dung thudt todn K ~ Means (a), ISODATA (b) vd thudt todn Mountmn (c) 
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Bang 2. Sd li$u dien tich cdc logi lap phii khu vuc huyen Bdo Ldm (%) 
sau khi phdn logi 

STT 

1 

.2 

3 

4 

5 

6 

Loai doi tirgng 

Sdng ngdi, ao hd 

Dat ttdng, dit xay dung 

Ddng cd, thuc viit thua 

Cay gd thap 

Rimg frdng 

Thuc vat day, cdy lau nam 

K-Means 

6,671 % 

8,980 % 

15,253 % 

19,069 % 

26,492 % 

23,536 % 

Iso-data 

4,408 % 

8,754 % 

15,390% 

22,330 % 

28,653 % 

20,465 % 

Mountain 

4,073 % 

12,601 % 

17,420% 

16,001 % 

25,841 % 

24,063 % 

De so stoh dp chinh xac kit qua phto loai dua fren thuat toto Mountain, nhdm 
nghien cuu da so stoh vdi kit qua phto loai sir dung thuat toto K - Means va 
ISODATA. Chi sd dtoh gia do chinh xac dugc lya chpn bap gdm chi sd DB-I (Davies 
Bouldm index) [12] va Kappa index (Btog 3). Luu y ring, gia fri chi sd DB-I ctog nhd 
thi chat lugng phto loai ctog tdt, trong khi dd gia fri chi sd Kappa ctog ldn thi hien dp 
chinh xac ctog cao. Btog 3 cho thiy, gia frj chi sd DB-I khi phto loai bing thuat toto 
Mountain la 2,1974, frong khi phto loai vdi thuat toto K - Means va ISODATA, gia tri 
chi sd nay tuang irng la 5,2312 va 3,7612. Tuong tu, vdi chi sd Kappa, phuang phap di 
xuit dat gia tti 0,6732 so vdi 0,4256 va 0,5721 khi phto loai bing thuat toto K -
Means va ISODATA. 

Bdng 3. So sdnh do chinh xdc ciia ket qud phdn logi 
vdi cdc thugt todn K - Means vd ISODA TA 

STT 

1 

2 

^"^^'"--....^^irffng phap 

Chi so danh gia ^ ^ ^ ^ ^ ^ ^ 

DB-1 

Kappa 

K - Means 

5,3562 

0,4561 

ISODATA 

3,5427 

0,5872 

Mountain 

2,2792 

0,6698 

Thu nghidm 2. Trong thu nghiem nay, nhdm tac gia su dung tu lieu anh ve tinh 
Landsat 5 TM chup ngay 08-11-2010 khu vuc thanh phd Thai Nguyen (Hinh 4a). Kdt 
qua xac dinh chi so thuc vat NDVI dugc trinh bay trdn Hinh 4b. Cac ddi tupng ldp phu 
dupc phan loai bao gom 6 ldp: sdng ngoi, ao, hd (ldp 1); dat trong, ddt xdy dung (ldp 
2); ddng cd, thuc vSt thua (ldp 3); cSy go thap (ldp 4); rimg trong (ldp 5) va thuc vat 
day, cay lau nam (ldp 6). Thuat toan Mountain duac sir dung dd xac dinh ngudng gia 
tri chi sd thuc vat NDVI ddi vdi 6 ldp tren. Ket qua xac dinh ngudng gia tri NDVI 
tuong ling vdi cac loai ddi tupng ldp phii khu vuc thanh pho Thai Nguyen duac thd 
hidn trong Bang 5. 
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a) b) 

Hinh 4. Kit qud xdc dinh chi si thuc vdt ND VI S6i vcd dnh ve tinh Landsat 
khu vuc huyen Bdo Ldm (a) vd thdnh phi Thdi Nguyen (b) 

Bdng 4. Phdn lop cdc logi hinh lap phii dim tren chi so NDVI 

STT 

1 

2 

3 

4 

5 

6 

Ten doi tu-ffng 

Sdng ngdi, ao hd 

Dat trdng, dat xay dung 

Ddng cd, thuc vat thua 

Cay go thap 

Rimg ttdng 

Thuc vat day, cay lau nam 

Gia tri NDVI 

-1,0 <NDVI< 0.0158 

0,0159 <NDV1< 0,2071 

0,2072 <NDVI< 0,3367 

0,3368 <NDVI< 0.5281 

0,5282 < NDVI <0,6864 

0,6865 <NDVI< 1,0 

Ghi chii 

^^te 
Ket qua phan loai Idp phu ddi vdi anh ve tinh Landsat khu vyc thanh phd Thai 

Nguyen dupc trinh bay tren Hinh 6(a-c) va Btog 5. Cd thi nhto thiy, khi sir dyng thuat 
toan K - Means va ISODATA, mdt sd ddi tugng nhu sdng ngdi, ao, hd (ldp I); dit 
ttdng, dat xay dung (ldp 3) hiu nhu khdng thi phan loai dugc, trong dd phin Idn dien 
tich khu vuc dd thj Thai Nguyto bj lin vdi ddi tugng nudc (Hinh 6a, 6b). Nhihig han 
che nay cung dupc khic phyc hieu qua khi phto loai bing thuat toan Mountain (Hinh 
6c). 
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Hinh 6. Kit qud phdn logi ldp phu sic dung thudt todn K Means (a), 
ISODATA (b), thugt todn Moutain (c) dSi vdi dnh Landsat 5 TM khu vuc thdnh pho 
Thdi Nguyen. 

Bang 4. So lieu dien tich cdc logi lap phu khu virc huyen Bdo Ldm (%) 
sau khi phdn logi 

STT 

1 

2 

3 

4 

5 

6 

Loai doi tu-o-ng 

Sdng ngdi, ao hd 

Dat trdng, dat xay dyng 

Ddng cd, thuc vat thua 

Cay go thap 

Rimg trdng 

Thuc vat day, cay lau nam 

K-Means 

11,220% 

8,928% 

17,630% 

22.214% 

20,264% 

19,743% 

Iso-data 

7,076% 

9,446% 

18,666% 

24,286% 

21,818% 

18,707% 

Mountain 

4.486% 

11,518% 

19,702% 

25.840% 

24,409% 

14,045% 
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Trong fliu nghiem nay, nhdm tac gia ciing so sanh gia frj cto chi sd DB-I va 
Kappa khi phto loai bing thuat toan K - Means, ISODATA va Mountain. Kit qua 
nhto dugc cho thiy, gia trj chi sd DB-I ddi vdi ket qua phan loai btog thuit torn 
Mountain la 2,3721 so vdi 4,2413 va 3,4198 khi phan loai bing thuat toto K - Means 
va ISODATA. Trong khi dd, gia fri chi sd Kappa khi phto loai bing thuat toan 
Mountain, K - Means va ISODATA lin lugt la 0,7183; 0,5843 va 0,6259 (Btog 6). 

Bdng 6. So sdnh dg chinh xdc cita ket qud phdn logi 
vdi cdc thudt todn K-Means vd ISODATA 

STT 

1 

2 

~-^^PlMr(rag phap 

Chi so danh g i a ^ ^^^ 

DB-1 

Kappa 

K - Means 

4,2413 

0,5843 

ISODATA 

3,4198 

0,6259 

Moutain 

2,3721 

0,7183 

4. Ket luan 

Phto tich ket qua nhan dugc cho thay, img dyng thuat toan phto cum Mountain 
cho kit qua phan loai Idp phu tren anh vd tinh Landsat tdt ban niu so vdi mdt sd thuat 
tpto thdng dung khac nhu K - Means va ISODATA. Dd dtoh gia dp chinh xac, frong 
nghien cim da thir nghiem phto loai ldp phu fren toh ve tinh Landsat ddi vdi hai khu 
vyc khac nhau: khu vyc miin nui (huyen Bao Lam, tinh Lam Ddng) va khu vuc ding 
bing, dd thj (thtoh phi Thai Nguyen, tinh Thai Nguyto). Kit qua so sanh cac chi s6 
DB-I va Kappa cho thiy, ddi vdi thir nghiem I, gia trj dat dugc khi sir dung thuat toan 
Mountain la 2,1974 (DB-I) va 0,6732 (Kappa), so vdi 5,2312 va 3,7612 (DB-I), 0,4256 
va 0,5721 (Kappa) khi phan loai bing thuat toan K-Means va ISODATA tuang img. 
Trong khi dd, vdi thir nghiem 2, gia fri cac chi sd DB-I va Kappa khi phto loai bSng 
thuat toto Mountain la 2,3721 (DB-I) va 0,7183 (Kappa), so vai 4,2413 (DB-I) va 
0,5843 (Kappa) ddi vdi K - Means; 3,4198 (DB-I) va 0,6259 (Kappa) dii viii 
ISODATA. Nhu vay, cd thi khing djnh, phuang phap sii dung thuat toto Mountain ffl 
cai thien dtog ke dp chinh xac khi phan loai Idp phu til anh ve tinh khi so sanh vdi cac 
thuat toto khdng gifai sat nhu K - Means va ISODATA. 
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