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/PHUONG PHAP BAN GIAM SAT
TRONG PHAN LOAI LOP PHU TREN ANH VE TINH
SU DUNG THUAT TOAN MOUNTAIN

MAI BINH SINH', TRINH LE HUNG™, ©A0 KHANH HOAI"

TOM TAT

Ngay nay cé nhxeu thudt todn phen logi énh v tinh nhu K — Means, ISODATA, hink
hop, khodng cdch ngan nhdt... Tuy nhién, hdu hét cdc thugt todn ndy déu dia vao Jhum:
tinh quan trong ciia méi diém dnk véi Ian cdn cia nd 16 sw gidng nhau va khdc nhau vé
méu sdc mix khong quan tdm dén céc thuge tinh khdc cua cdc cum nhw mdt d9. hinh ding
cum... Trong bai bdo nay, chiing 16i a2 xudt phuong phdp phan logi {0p phil dya trén thudt
todn Mountain sir dung tu liéu dnki vé tinh quang hoc Landsat. Két qud nhan dwoc cho
thdy, chdt heong cde cum tof hom khi so voi kbt qua phdn logi dya trén mot s6 thudt todn
khdc nhu K-Means va ISODATA.

Tir kkda: phin loai, ban gidm sat, anh v€ 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
aigorithms 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,
NDVEL

1. Mé ddu

Anh vién tham I3 hinh anh chup bé mat Trai Bt or céc vé tinh nhin tao nhin
phuc vu giai quyet cac bii todn cy thé, Trong thic té, trén arnh vé tinh cin phan 14pra
nhimg nhém diém anh gin trong dong ve gia tri do xdm va dic trung pho Phién logi
4nh 13 mot khau hét sirc quan trong trong xit If 4nh vé tinh, Két quéa phan loai dnh v¢
tinh ¢6 thé dugc sit dung phuc vy cac muc dich khac nhau, ti nghién ciu tai nguyén
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T8, Hoc vign Ki thuat Quan sw, Ha Noi
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thi€n nhién, giam sat moi truong dén quéc phong — an ninh [1-9]. Mic di viy, do dic
diém anh vé tmh thuung ¢ nhidu kénh, dung lugng &nh 16n, lai chiu ank hudng boi
diu kign thoi tiét va thiét bj do nén viéc phin loai cac dbi tugng trén dnh [ mot bai
todn phifc tap. [1-3]

Hién nay, ¢6 nhiéu phuong phap phan loai anh vé tinh nhu phuong phép phan
ngudng (manual thresholds), phuong phap phén loai ty dong khdng gidm sat
(unsupervised classification) [3], phuong phép phin loai ty ddng cd gidm sat
(supervised classification), phuong phap st dung logic mé [8]... Trong <éc phucmg
phap phén leai nay thudng s dung mt 56 thudt toan phd bién nhu Kkhodng cich ngin
nhét (minimum distance), xdc sudt cuc dai (maximum likelihoed), K — Means, C —
Means, ISODATA...[5].

M&i phuong phép phén logi &nh déu str dung céc thuat toan nhat dinh, tuy nhién
cac thuft toan nay thudmg bd qua mét sé thude tinh quan trong cla céc cum nhu mét do
diém 4nh tai cac trong tam cum, hinh déng cum.. Dxeu nay 4nh huong rit 16n dén do
chinh x4c cia két qua phan loai. P& giai quyét vdn dé& trén, trong bai bdo d& xuét
phuong phap phin loai dya trén thudt toan Mountain, thir nghiém véi tu liéu 4nh vé
tinh quang hoc d¢ phan giai trung binh Landsat & OLL

Hinit 1. M6 hink bai todn phdn loai danh

2. Co sb li thuyét va phwong phip 38 xut
2.1 Thudt todn Mountain

Phén cum Mountain [6] tim trong tdm cum dua trén mét 40 do goi 13 ham
Mountain xac dinh theo c¢ong thirc sau:

:
b-x |
= n
H(x) = Zexp( 5
trong dé:
h(x) 1a chiéu cao cira ham Moyntain tai mét diém x;
x, 1a di 1iéu diém anh thir j va 6 1a mdt hiing s6 img dung cy thé.
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Céng thirc (1) cho biét két qua do tai mdt diém x b anh hudng béi tht ca céc didm
¥, trong tp dit li¢u. Phép do ndy ti 1€ nghich véi khoang cich timg diém x, voi didm x
dang xem xét. Hang sb 3 xac dinh chidu cao cling rhu théng s két qua ham Mountain,

Trong 1am cum thit nhdt ¢, xdc dinh bing céch chon diém véi gid tri h(x) lon
nhét. Trong tdm cym 1iép theo loai trir anh hudng ciia cum ¢; nén tinh lai ham () thay
bang Pen(®). HAm A, (%) tinh bing A(x) trr i d 1& trong tAm ham mat d6 Gaussian fai
c

e st
B (x) = h(x)- h(c,)*Zcxp(f VZ) @

Véi f 12 hiing sé xdc dinh chidu cao tuong (mg v6i tim cum tlep theo, trong d6
chidu cao cta céc cum sau ludn I6n hon cac cum trrde d6. Chi v rang ham h,m(x)
giam t6i 0 tai x=c,. Trong tam cym thir 2 chon diém ¢6 Ay (x) 16m nhit. Qud trinh Ilep
tuc cho dén khi di s8 lugng trong tam cum dat duoc.

2.2. Phuong phdp dé xuit

Bé co thé ap dung thut todn Mountain cho anh vé tinh da phé véi k kénh, dir Iigu
anh duge chuyén thinh mét file vector X. M3i thanh phin ciia X duge biéu didn bei
céc gia iri trén chc kénh phd tir 1 dén k.

Dit dit lidu thir j cia vector X la:
xj={x} { /17 JZ’ 1xjk}ij=17"'” (3}

Khong mét tinh téng qudt, dit lidw cc diém anh duoe chudn héa theo cong thirc
sau:

T = = ) G = Xy WV = L p =1,k @

“pmin = min{x}p},Vj =l...mp=1..,k
trong, do: .
Xomw ~Max{x LY/ =1 mp=1..k

e

Do tinh d3e l4p cia cac diém anh, m3i didm anh ¥ X, (duge bidu difn bing k thanh
phian) ddu c6 kha nang trér thanh trong tam ciia céc cum. Néu coi méi didm anh % x, déu
1a mét trong tAm cum tiém ning, 46 do tiém ning cta dit liéu didm anh X, duge dmh
nghia (3 mdt ham khoang cach giza X,, va Uit ¢4 cic diém anh khac trén anh;

H Zexpli ))—‘ Vr=1,.,n )

. ]_‘ro}—ng d6, f, ;14 gid trf biéu thi kha néng trg thanh tém cum ctia mot didm énh.
Gia tri nfay gang I6n thi kha ning diém anh dang xét (¢ thanh tim cym cang cao vi
ngugc lai, gid tri ndy nhé thi kha ning diém anh dang x¢t 12 trong tAm cum cang thap.
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dy la mdt hing s6 duong, xéc dinh ving lan ¢in clia dit ligu didm anh, Céc diém énh
nim ngoai ban kinh d, anh hudng rat it téi gia trj frong tim cum tiém nang, Hién nhién,
gid tr{ trong 1@m cum tiém nang cia dir lidu s& xdp xi vai mat 49 cia dif liéu diém anh
trong ving 1an cin cta tép dir liéu. Gia tri tidm nang cia mdi dit liéu diém anh cang cao
thi kha ning diém anh d6 la trong tam cum cang cao. Trong tAm cym diu tién dugc
chon chinh la gi tri cao nhét cia A, ;:

¢p =X, =H =max(H, ).r=1,..n 6)
Dé chon trong tm cia cum thir 2, gid trj tiém nang cda mdi dir lidu diém anh

duge xét lai dé giam sy anh huong coa ham Mountain xung quanh trong 14m cum thi
nhét:

n d°(E, %
Hrz=Hr.:"HA*ZGXP{‘(%)}vV":l ~~~~~ o (W]
1= 2

Trong d6 > 1& mét hang sb dwong, xac dinh ving lan can cta dir liéu diém anh.
Theo cdng thixc (7). céc dit ligu diém anh gin véi trong tim cum ddu tién s& gidm manh
gid tri tiém ning nén khéng co kha ‘nang duge chon 14 trong tdm cum tiép theo. Vi
vige xét lai gid tri tidm néng cua moi dir fiéu diém anh, trong tm cum thir hai dugc
chon chinh 14 gia tri cao nhdt cta H, ;:

EZD :Efp =H, :max(H,‘z),r: Lort (8)

Tuong tu, lua chon trong tam cum thit m, sau d6 xem xét lai gia tri tiém ning cia
mdi dix liéu anh:

H.,=H,  ~H,. ZE\p[ J%J) =1 ©
Chon trong tdm cum thir m ¢6 H,,, lon nhat:

o = Xy & H, =max(H, ), =1,...n 10)
Bé két thilc qua trinh phin cum, st dung tiéu chufn sau:
B (11)

Véi ¢ 1a mét phan s6 nho [10] — [11] dugc lya chon trong khoang (0:1). Gid tri
cuia a anh huong dén két qua clia bai todn, khi a bé thi chon duge nhidu trong tam cym,
va nguoe lai khi a Ion, s6 lueng trong tam cum chon duoe sé it. Rét khé dé chon mot
gia tri o thoa min moi trubmg hop, do vy can phax co sur thu nghiém véi nhidu gid tri
Kkhac nhau cia o, d; va d; dé lya chon gid tri ¢6 két qua 16t nhét. Khi khong thoa mén
tiéu chudn (11), thudt toan s& dimg lai va tiy timg trudmg hop cu thé dé fva chon sd
Juong tam cum cho phu hop.



TAP CHi KHOA HOC BHSP TPHCM 85 3¢81) nam 2016

Sau khi cé céc trong lam cum, tién hanh phdn cum dua trén cic trong tim cum &
trén. Dé gan cac cum nay vé céc Idp twong ng v&i cac logi hinh 1op phu trén anh vé
tinh, trong nghién ciu nay s dung chi so khéc biét thue vat NDVI (Normalized
Difference Vegetation Index) [7, 14]. Chi s6 NDVI duge xéc dinh dya trén sy phin xa
khac nhau cua thuc vat & dai séng do va cén hdng ngoai, thé hién qua céng thic sau

(14]:
J _
NDVI = NIR-RED {12)
NIR+ RED

Trong d6, NIR va RED tuong img la gia tri phan xa phé tai kénh cén hong ngoai
va kénh d6 énh vé tinh. DSi véi anh vé tinh Landsat 5 TM va Landsat 7 ETM+. cic
kénh nay tuomg (mg 13 kénh 4 va kénh 3, trong khi v6i dnh Landsat 8 OLI 14 céc kénh §
va4. [15]

Gié tri chi s& NDVI nim trong khoang 1tr -1 dén 1, trong d6 NDVI thép thé hign
nhimg khu vuc c6 d6 che phu thuc vét thap. Gia tri NDVI cao dai dién cho nh}”mg khu
vie ¢6 dé che phu thuc vit cao, con gid tri NDVI am thé hién cac khu vyc dit am va
mét mréc. [14]

Nhur vy, thuft toan ¢ xuft co thé tém tht qua céc budc sau:

Buse 1. Chudn hoa dir liéu

a) Doc anh v¢ tinh Landsat vao mang X theo cdng thirc (3);

b) Chudin hoa mang X theo cong thic (4).

Burde 2. Tim céc trong tdm cym

a) Tinh toan gid tri biéu thi khd ning r& thanh tAm cum A, cua tit ca cac diém
anh theo cong thic (5);

b) Tim diém anh ¢6 H, 16n nhét theo cong thire (6) va gan ching [a tim cum. sau
d6 logi chang ra khéi tap img vién tim cum tiém néng;

¢) Cap nhft lai gia tri H, cha cac diém anh con lai thco cong thire (7):

d) Lap lai cac bude (8), (9) va (10) cho dén khi dil s6 lugng tdm cum hodc thoa
man diéu kién dimg (11).

Buwdc 3. Phiin cum anh X dua trén céc trong tdm cum tim duge & trén.

Bueoe 4. Ly dat ligu mAu trén anh v tinh todn ngudng gia tri NDVI theo cic Iép
phu.

Budc 5. Gan cée cym vé céc 16p tuong ung v&i cac 1op pha trén énh vé tinh
Landsat dya trén chi sé thue vt NDVI,

Budc 6. Hién thi két qua bing céch g4n mau sic va chong ghép céc 1op sau khi
phan loai.
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3. Két qué thire nghiém

Pé xirIi va phan loai 1ép phi trén anh vé tinh, nhém tac gia st dung ngdn ngir lap
trinh C++. Day 12 ngén ngir manh va rat hidu qua trong xi Ii anh sd, dac biét déi véi
nhing anh ¢6 dung lugng én nhu anh vé tinh Dia ban thir nghiém gém 2 khu vye véi
dic trung l(rp phu khac nhau: Khu vyc mién ndi (huyén Bao Lam, tinh Lam Ddng) va
khu vyc ddng bing, db thi (thanh phd Thai Nguyén, tinh Thai Nguyén).

Thir nghigm 1. Trong thir nghiém ndy, nhom tac gia st dung twe liéu anh vé tinh
Landsat 8 OLI chup ngay 14-02- 2014 khu vue huyén Bao Lam, tinh Lam Déng — Hinh
2a). Tu ligu anh Landsat duge tién xit |i va xac dinh gia tri phan xa phd [16). O buoc
tiép theo, tinh toén chi sé thue vit NDVI theo cbng thire (12). Két qua xé4c dinh chi sé
NDV1 dugc thé hién trén Hinh 2b.

Hink 2. Anh Landsat 8 OLF ngay 14-02-2014
khu viee Bdo Ldm, Ldm Pong (a) va énh chi s6 thuc vat NDVI ®)

De xac dinh ngudng gia tn chi sé NDVI ddi véi cac loai hinh lcyp phu, trong bai
béo tién hanh lay cac du liéu méu &6i voi timg déi tuong, duoc trich xudt truc tiép trén
anh NDVI 86 lugng méu tiy thude timg bai todn cu thé cing nhu tlty timg loai hinh
lop pht. Trong nghlen clru nay, thir nghiém phan loai véi 6 dbi twong 16p phit bao
gom: song ngm ao, hé (16p 1); dét trong, d4t xdy dung (16p 2); dong ¢0, thuce vit thua
(lop 3); cay 23 thip (16p 4); rimg trong (16p 5) va thuc vat day, cdy lau nim (16p 6).
Céc tham s thyc nghiém duge lya chon véi d, = 0,15 va d, = 1,5*d,, diéu kién dimg
hiéu qua la 0,81<a<0,30.
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Két qua xéc dinh ngudng gid trj NDVI tuong {ing véi cac loai ddi tuong 16p phi
khu vuc huyén Bio Lam (Lam Bong) béng thudt todn Mountain dugc thé hién trong
Biéng 1 nhu sau:

Bing 1. Phan lop cac logi hink I6p phi diea trén chi 56 NDVI

STT | Tén ddi twgng Gia tri NDVI Ghi chi
1 | Song ngdi, ao hd -1.0 <NDVI<0,0218 L
2 | Dét trbng, dht xdy dung 0,0219 <NDVI <0,2135
3 | Bng ¢5, thyc vit thua 0,2136 <NDVI < 0,3082
4 | Cay gb thip 0,3083 <NDVI <0,4135
5 | Rimg trdng 0,4136 < NDVI <0,6733 S
[ Thyc vit day, cdy [4u nam 0,6734 <NDVI< 1,0

Két qua phan loai 16p phia khu vure huyén Bao Lam (Lam Déng) bing thust toan
K- Means, ISODATA v& Mountain dugc thé hién trén Hinh 3(a-c) va Bang 2. C6 thé
nhin thay, khi phan loai bing thust tosn ISODATA vi K — Means, mét s6 lop d3 b
gén nhim vao 16p khic, dic biét 1a dbi vai dbi tugng nude (Hinh 3a, 3b). Ngom ra, dbi
tugng dit trbng, dét xay dung hiu nhur khong thé phan loai hiéu qua bing cic thuit
toén nay. Nhimg han ché nay da dugc khic phuc khi str dung phurong phap dua trén
thuét toan Mountain (Hinh 3c).

Hinh 3. Két qud phan logi lép phii khu vicc huyén Bdo Lam
st dung thudt todn K — Means (@), ISODATA (B) va thudt todn Mountain (c)
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Bang 2. 86 ligu di¢n tich céc logi lop phai khu viee huyén Bdo Lam (%)
sau khi phan loai

STT Loai d6i twomg K-Means Tso-dat: M
1 | Song ngoi, a0 hd 6671 % 4,408 % 4073 %
.2 | Pét trbng, dht xay dung 8,980 % 8,754 % 12,601 %
3 | Pbng cb, thye vit thua 15,253 % 15,390 % 17,420 %
4 | Ciygbthip 19,069 % 22330% 16,001 %
5 | Rimg tréng 26,492 % 28,653 % 25,841 %
6 | Thuc vit day, cdy lau nam 23,536 % 20,465 % 24,063 %

Pé so sanh d6 chinh xac két qua phén loai dya trén thuat toan Mountain, nhém
nghién ciu di s0 sanh v&i két qua phén loai sit dung thuft todn K — Means va
ISODATA. Chi s6 danh gia d6 chinh xa¢ duge lyra chon bao gém chi so DB-I (Davies
Bouldin index) [12] va Kappa mdex (Bang 3). Luu y rang, gia tri chi sé DB cang nhé
thi chét lwgng phén loai cang tt, trong khi dé gia tri chi $6 Kappa cang 16n thé hién do
chinh x4c cang cao. Bang 3 cho thdy, gid tri chi sé DB-I khi phén loai bing thuft todn
Mountam 12 2,1974, trong khi phén loai véi thudt toan K - Means va ISODATA, gia tri
Chl sb nay twong ing 12 5,2312 va 3,7612. Tuong tu, véi chi s§ Kappa, phurong phép dé
xufit dat gia tri 0,6732 so v6i 0,4256 va 0,5721 khi phén loai bang thuét toan K —
Means va ISODATA.

Bing 3. So sdnh di chinh xdc cia két qud phdn loai
v&i ede thudt todn K — Means va ISODATA

Phwong phap .
STT N K - Means ISODATA Mountain
Chi so danh gia
1 DB-I 5,3562 3,5427 2,2792
2 Kappa 0,4561 0,5872 0,6698

Thir nghigm 2. Trong thir nghiém nay, nhém tic gia sir dung t liéu 4nh vé tinh
Landsat 5 TM chyp ngay 08-11-2010 khu vuc thanh phé Thai Nguyén (Hinh 4a). Két
qua xédc dinh chi sé thuc vat NDVI duoc trinh bay trén Hinh 4b. Cac dbi tuong 16p phi
dugc phan loai bao gdm 6 16p: séng ngbi, a0, ho (16p 1); dét tréng, dit xdy dyng (6p
2); ddng co, thue vét thua (1op 3); cay g& thép (I6p 4); rimg trdng (I6p 5) va thyc vat
day, cay l4u nam (16p 6). Thust toin Mountain dugc sit dung d& x4c dinh ngudmg gid
trj chi sé thuc vat NDVI déi véi 6 16p trén. K& qua xdc dinh ngudng gié tri NDVI
trong mg vdi cée loai dbi twong 1ép phi khu vire thanh phd Thai Nguyén duge thé
hién trong Bang 5.
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b)

Hinh 4. Két qua xdc dink chi 38 thiee vat NDVI @6i v6i anh vé tink Landsat
ki viec huyén Bdo Lam (a) va thamh phd Thii Nguyén (b)

Béng 4. Phdn I6p edc loqi hinh I6p phit dea trén chi s6 NDVI

STT Tén dbi twong Gia tri NDVI Ghi chii
Séng ngdi, ao hd -1,0 < NDVI < 0.0158

1
2 | Dt trbng, dit xdy dung 0,6159 <NDVI < 0,2071
3 | Dbng cd, thuc vit thua 0,2072 <NDVI <0,3367
4 | Caygh thip 0,3368 < NDVI < 0.5281
S | Rimg trbng 0,5282 < NDVI <0,6864
6

Thuyc vét day, cdy lau nam | 0,6865 <NDVI < 1,0

Két qua phan logi Iép phu ddi v&i anh vé tinh Landsat khu vuc thanh phé Théi
Nguyén dugc trinh bay trén Hinh 6(a-c) va Bang 5. C6 thé nhan thiy, khi sit dung thudt
toan K — Means va ISODATA, mét sé ddi tugng nhu séng ngdi, a0, hd (lop 1); dit
trong, dht xdy dung (16p 3) hau nhy khéng thé phén loai duoc, trong d6 phan 1én dién
tich khu vye d6 thi Thai Nguyén bi lan véi déi twong nuée (Hinh 6a, 6b). Nhitng han

ché ny cling duge khic phuc hiéu qua khi phan leai bing thust toan Mountain (Hinh
6éc).
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)

Hinh 6. Két qua phin loar I6p phii sic dung thugt todn K Means (@),
ISODATA (b), thugt todn Moutain (c) doi véi dnh Landsat 5 TM khu vue thanh pk5
Thdi Nguyén.

Biing 4. S6 ligu dién tich cée loai lop phit kint viee huyén Bao Lam (%)
sau khi phan logi

STT Loai di twong K-Means Iso-data Mountain
1 | Séng ngdi, ao hd 11,220% 7.076% 4.486%
2 | Dét udng, ddt xdy dung $,928% 9.446% 11,518%
3 | Pong cd, thyc vat thua 17,630% 18,666% 19,702%
4 | Cay gb thip 22.214% 24.286% 25.840%
5 | Rung trdng 20,264% 21,818% 24,409%
6 | Thuc vat day, cay lau nam 19,743% 18,707% 14,045%
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Trong thir nghiém ndy, nhom tic gia cling so sanh gia tri cac chi 'sé Dl?-[ i
Kappa khi phan loai bing thujt tosn K — Mears, I,SODATA va Mountain. Két qu
nhin duge cho thly, gia tri chi sé DB-I d6i véi két qua phan loai bang thudt ton
Mountain 12 2,3721 so v&i 4,2413 va 3,4198 khi phén loai bang thuat tgén K — Means
vi ISODATA. Trong khi 46, gid tri chi 36 Kappa khi phan loai bang thuat toin
Mountain, K — Means va ISODATA 1an luot 12 0,7183; 0,5843 va 0,6259 (Béng 6).

Bdng 6. So sdnh d chinh xde cia két qud phan loai
VGi cde thudt fodn K — Means va ISODATA

STT -Pwong b | Means | ISODATA | Moutain
Chi & dinh gi
1 DB-1 42413 3,4198 237
2 Kappa 0,584 0,6259 07183

4.  Kétlujn

Phin tich két qua nhén duge cho thdy, img dung thudt toan phan cum Mountain
cho két qua phan loai 16p phu trén anh vé tinh Landsat t5t hon néu so véi mét sé thuit
toén thng dung khéc nhu K ~ Means va ISODATA. Pé danh gia d6 chinh xéc, trong
nghién ciru da thir nghiém phén loai 16p phil trén anh vé tinh Landsat d81 véi hai khu
vy khéc nhau: khu vyc mién nii (huyén Bio Lam, tinh Lam Ddng) vi khu vuc ding
bang, dé thi (thanh phé Thai Nguyén, tinh Thai Nguyén). Két qué so sénh cac chi s
DB-I va Kappa cho thiy, dbi voi thir nghi¢m 1, gié trj dat duoc khi sit dung thut toin
Mountain 14 2,1974 (DB-I) va 0,6732 (Kappa), so véi 5,2312 va 3,7612 (DB-I), 0,425
va 0,5721 (Kappa) khi phin loai bing thuat todn K-Means vi ISODATA tuong Vg,
Trong khi d6, véi thir nghiém 2, gid tri c4c chi sé DB-I va Kappa khi phén loai bing
thuft toin Mountain 1& 2,3721 (DB-I) va 0,7183 (Kappa), so véi 4,2413 (DB-I) vi
0,5843 (Kappa) dbi véi K — Means; 3,4198 (DB-1) va 0,6259 (Kappa) dbi vii
ISODATA. Nhu vay, ¢6 thé khing dinh, phuong phép st dung thudt todn Mountain d§
¢4 thi¢n dang ké d6 chinh x4c khi phén lcai 16p phit tir dnh vé tinh khi so sénh véi i
thudt todn khong giam sat nhw K — Means va ISODATA.
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