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Tém tit: Phan loai anh vién tham 1a van d& duoc
cic nha nghién ctru vién tham quan tdm. Co6 2
hudng tiép can chi yéu 1a dya trén diém anh va
huéng ddi twong cho van dé nay. Anh vién tham c6
thé c6 nhiéu kénh va d6 phan giai rat cao. Hudng
tiép can dua trén diém anh thuong cho d6 chinh
xac cao nhung gip vain d& khi phan loai anh c6
kich thuéc 16n nhu anh vién tham. Trong khi d6,
tiép can dua trén dbi tuong Kkhéc phuc dugc van
dé kich thudc anh nhung thudng c6 do chinh xac
thip hon so v&i hudng tiép can diém anh. Bai béo
nay dé xuat mot tiép can lai voi su két hop ca hai
hudng tiép can dé dua ra mot thuat toan phan loai
anh vién tham hiéu qua hon. Thuat toan dugc thu
nghiém trén tap dit liéu 1a cac anh vién tham thudc
tinh Hoa Binh.

Tir khéa: Vién tham, phan loai anh, tiép can huong
di€ém anh, tiép can hudng doi tuong, tiép cén lai.
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Do phan giai cua anh da phd ngay cang tang. Gan
day, cac anh vién tham c6 d6 phéan giai nhidu mét.
Hién tai, khi ma cac vé€ tinh méi da dat duoc 60
centimet ctia 6 phan giai thi mirc do chi tiét ting
1én 10 1an. Vé6i cac anh nhu vay, chung ta co thé
cho ring mdi diém anh 13 mot phan caa mot d6i
tugng don gian. Do do, tinh hdn tap cua anh ting
1én 0 rét.
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¢6 ich cho khoa nghién ctru ban d6. Véi cac anh da
phé c6 d6 phan giai thap, cuong do cua cac diém
anh du dé phan loai riéng r& timg diém cia ching.
Nguoc lai, viéc phan loai anh c¢6 do phan giai cao
kho hon rat nhiéu. Viéc tang do phuc tap cia canh
tao ra cac mirc d6 chi tiét khac nhau. Vi du mot cay
trong mot canh dong hay c4c bong ram cua cac doi
tuong c6 thé nhin thay va thong tin nglt canh cua
cac diém anh tré nén can thiét cho mot phan loai
t6t. Cac phan mém phan loai GIS va phan mém
ding trong linh vuc y hoc dang ton tai noi chung
déu str dung cac phuong phéap giéng nhau cho cac
anh c6 do phan giai thap va cao. Néu nhu cac két
qua vira ¥ ¢6 thé dat dugc voi cac anh do phan
giai thap, thi hiéu qua ciia cac phin mém nay véi
cac anh do phén giai cao van can phai xem xét va
nghién ctru thém. Chinh vi vy, dé dam bao mot su
chinh xac tdt, viéc phan loai béng tay d6i khi dugc
uu tién hon cac phuong phap tu dong.

Trong phan loai anh vién tham, c6 2 hudng tiép
can chu yéu dua trén diém anh va huéng ddi tuong
cho van dé nay. Hudng tiép can dya trén diém anh
[9] thuong cho dé chinh x4c cao nhung gip van dé
khi phan loai dnh c6 kich thudc 16n nhu anh vién
tham. Hudng tiép can dua trén dbi tuong bao gdm
hai giai doan chinh [2]. M{t 1a, xac dinh déi tuong
la cac viung (cum) st dung cac thudt toan phan
loai khong giam sat (phan vung, phan cum). Phan
cum 1a mot quy trinh dung dé trich chon nhing nét
chinh cua cac d6i tuong nén boi viéc dinh nghia
cac vung tuong tng. C6 nhiéu phuong phap phan
vung khac nhau nhu: Cac phuong phap hinh thai,
Cac phuong phap ho K-means, M6 hinh pha tron
Gaussian c6 giéi han (FGMM), Tach va hgp, Cac
md hinh Markov,... Hién nay, mét s6 thuét toan bao
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gdm thong tin ngit canh trong quy trinh dé giam
bét tinh hon tap cua cac phan doan [2]. Trong [4],
Chen va cong sy da trinh bay thudt toan phan cum
KMeans sir dung thay thé tim cum. Trong [5],
Balaji va cong su da trinh bay thuat toan phan cum
moéi dya trén viéc chuyén ddi anh tir khong gian
mau RGB sang khong gian L*a*b va phan cum
trén khong gian nay. Hai 13, phan loai ddi tugng sir
dung cac thuat toan phan loai c6 giam sat. Trong
[6], cac tac gia dd s dung tiép can mang Neural
dé phan 16p anh Landsat. Mot trong nhiing phuong
phép phan loai dugc sir dung phd bién nhat trong
anh vién tham c6 thé ké dén 1a phuong phap phan
loai hop 1y ti da [1]. Pay la phuong phap phan
loai dya trén hudng tiép can diém anh. Trong [7],
Nedeljkovic d& xuat thuat toan phan 16p anh dya
trén logic mo va thuat toan phan loai hop 1y tdi da.
Hudng tiép can dua trén déi twong khic phuc duogc
van dé kich thuéc anh nhung thuong c6 d6 chinh
xac thap hon so v&i hudng diém anh.

Trong nghién ciru nay, chung t6i dé xuét tiép can
phén loai anh vién thim méi ma thudt toan cai dat
tir tiép can nay dugc cai tién tir phuong phap phan
loai hop 1y t6i da véi sy két hop ca hai huéng tiép
can trén.

II. TIEP CAN HPONG DIEM ANH VA HUONG
pOI TUONG

A. Tiép cin hwéng diém anh

Tiép can kinh dién ctia phan loai anh vién tham dya
trén diém anh [9]. Tiép cén nay chi thong tin phd
dugc s dung trong viéc phan loai [8]. Tiép can
nay bao gdm phuong phap phan loai c6 giam sat va
khong giam sat truyén thong [8][9]. Phuong phap
phan loai hop 1y téi da (maximum likehood) thudc
tiép can nay. Hinh 1 minh hoa quy trinh phan loai
anh huéng diém anh.

Di¥ hgu md hinh
(Co hoac khing)

o] Phanloai diemanh | R,
Hinh 1. Quy trinh phan logi éanh
da phé hudng diém dnh

Anh gée
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B. Tiép cdn huéng doi tieong

Trong tiép can hudng ddi twong, don vi xir ly khong
con 1a cac diém anh don gian ma 1a cac dbi twong
anh [8]. Pau tién, anh duoc phan doan thanh cac
nhém diém anh c6 nghia. Thir hai, mot tap cac luat
phén doan dua trén tri thirc dé mo ta mdi 16p duogc
dinh nghia. Luat bao gdm thong tin phd, khong
gian, ngir canh va két cau [8]. Va sau d6, bd phan
loai s& dugc chon dé gan mdi doan vé 16p phu hop
theo luét [10]. Hinh 2 minh hoa quy trinh phan loai
dua trén tiép can huéng dbi tuong.

Anh géc Danh séch vun
9 9 Trich chon dac trung

Dir liéu dac trung
déi tugng

Két qua
Phan loai d&i tugng l_’

Hinh 2. Quy trinh phén logi anh
da phé hudng déi tuong

ll. PHAN LOAI HQP LY TOI PA
Trong [1], phuong phap phan loai hop 1y téi da
duogc trinh bay mdt cach chi tiét.

A. Phan logi Bayes
Ky hiéu cac 16p phd cho mot anh qua viéc biéu

dién nhu sau: o;,i=1,...,M . Trong do, M 1a téng
0 16p. Trong viéc c¢6 gang xac dinh 16p hoac loai
ma vector diém anh x thudc 16p d6 1a xac xuat cod

diéu kién p(w, /x),i=1,...,M . Vector do do x la
mot ¢ot gia tri d6 sang cho diém anh. N6 mo ta
di€m anh nhu mot diém trong khong gian da pho

v6i hé toa d6 duoc boi d6 sang. Xac suit p (@, /x)

cho su hop 1y ma 16p chinh xac 13 @, cho mot diém
anh tai vi tri x. Phan loai duoc thuc hién theo

X€w,, neup(a)/x)>p( /x) Vj#i €9)]

Nghia I3, diém énh tai x thudc 16p @, néu p(w, / x)
la 16n nhat. Ludt quyét dinh truc gidc nay la mot
truong hop dac biét ciia mot luat téng quat hon
trong d6 cac quyét dinh co6 thé dugc chiu anh
hudng theo mic d§ khac nhau ctia ¥ nghia dugc
gan dén sy phan loai khong chinh xéac khac.
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B. Ludt quyét dinh hop Iy t6i da

Mic du rat don glan p(a) /x) khong dugc biét
dén. Tuy nhién, néu gia sir rang dir liéu huén luyén
day du sin sang cho mdi loai che phu dat. Pidu
nay co thé duoc dung dé wdc lugng mot phan bd
xac suat cho mot loai che pht ma mo ta co hoi
tim mot diém anh tir 16p o, tai vi tri x. Sau do,
viéc hinh thirc héa ham phan bd nay s€ dugc tao
cu thé hon. Tuy nhién, hién tai, ham nay duogc git
lai trong dang chung va dugc biéu dién boi ky hiéu
pl(o/x) . S& ¢6 nhidu p(x/ @) nhu ¢6 cdc 16p
che phu dat. Noi cach khac, vdi mét diém anh tai vi
tri x trong khéng gian da phd mot tap cac kha ning
¢6 thé duoc tinh ma dua ra sy hop 1y lién quan ma
diém anh thudc vé mdi 16p sén co.

p(o, /x) mong muén trong phan 1 va P(x/@;)
san c6 — dugc udc lugng tir di liéu huén luyén —
lién quan boi dinh 1y Bayes (Freund, 1992):

p(wi/x):p(X/wi)p(wi)/p(x) 2
Trong do, p(w;) la xac suét ma lop xay ra trong
anh. Néu, chang han, 15% diém anh cta anh thudc

vé16p o, thi p(@,)=0.15; p(x) trong (2) la x4c
suat dé tim dugc diém anh trong bat ky 16p nao tai
vi tri x. N6 duoc quan tdm vi:

M

P(x)=D p(x/ o) p(@) 3)

i=1
mac du chinh p(x) khong quan trong trong nhiing

diéu sau day. p(@;) dugc goi la xac sudt uvu tién,
khi chiing 1a x4c suat véi thanh vién 16p ctia mot
diém anh c6 thé dugc du doan trudc khi phan loai.
Bing viéc so sanh p(a, /x) la cac khd ning sau
d6. Sir dung (2) c6 thé thy rang luat phan loai cia
phén 1 1a:

Xeaw, néﬁp(x/a)i)p(a)i)> p(x/a)j)p(a)j) Vj#i
“4)

Trong d6, p(x) dd dugc x6a nhu mot thira )
chung. Luat (4) d& chap nhan hon so vé6i luét (1)
khi p(x/w,) duge biét tir dit li¢u huan luyén va
n6 c6 thé dugc hiéu rang p(w,) ciing da biét hoic
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¢6 thé udc luong tir tri thire phan tich anh. Két qua
phu hop vé mat toan hoc néu trong (4) dinh nghia:

g (x)=In{p(x/ @) p(®)} =Inp(x/@,)+mn p(e,)
Q)

duoc su dung, trong do6 In 1a logarit ty nhién va (4)
duogc trinh bay lai nhu sau:

xea)i,néﬁgi(x)>gj(x) Vj#i (6)

Nghia 13, v6i thay doi nhu trén, luat quyét dinh
duogc sir dung trong phan loai hop 1y t6i da; g; (x)
tham chiéu dén ham phan biét (discriminant).

C. M6 hinh I6p chudn da bién

O giai doan nay, gia sir ring phan b xac sut cua
cac 16p thudc dang mo hinh chuédn da bién. Day 1a
mot gia dinh, hon 1a mot thude tinh c6 thé ching
minh ctia cac 16p phd ty nhién hogc thong tin. Tuy
nhién, n6 dan dén sy don gian hoa vé mit toan hoc
nhu sau ddy. Hon nita né 1 mot phan bd cho cac
thudc tinh cta dang da bién da biét.

Trong (4) vi thé, bay gid duoc gia sut cho N
kénh rang

p(x/a)) (27[)7N/2‘Z ‘ "2, {

(e S|
(7)

Inp(x/aw)=-

(7.1)

Trong do6, m; va %, 1a vector trung binh va ma trdn
hiép phuong sai cta dit li€u trong 16p @; . Ta co

—N/2In(27r) 1a chung cho tat ca g, (x) va khong
gitp cho sy phan biét. Do do, thura s6 nay dugc bo
qua va dang cudi ctia ham phan biét cho phan loai
hop 1y tdi da, dua trén gia dinh ctia thong ké chuan,
la (thay 7.1 vao 5):

2,(x) =1np<co,-)—%ln 3, \—%(x—m»’ SO0 (xe—my)

®)
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Thong thuong, nguoi phan tich khong cod thong

tin hitu ich vé p(@,) , trong truong hop mot tinh
hudng cta cac kha ning uu tién can bang duoc gia
dinh; nhu mot hé qua np(®;) ¢o thé duoc xda bo
tir (7) khi n6 giébng nhau véi moi i. Trong trudng
hop nay thira sd % ciing c6 thé dugc loai bo, nhu
ham phéan biét:

g () =—In| X, | ~(x—m) T (x—m;)  (9)

Viéc cai dit ludt quyét dinh hop 1y tbi da lién quan
dén viéc sir dung hoic (8) hoic (9) trong (6). Tuy
nhién c6 mot suy xét xa hon lién quan dén liéu ring
bat ky nhan hay 16p nao san sang ciing hop 1y.

IV. DE XUAT PHUONG PHAP PHAN LOAI
DUA TREN TIEP CAN LAI

Trong nghién ctru nay, chiing toi dé xuat mot tiép
can phan loai anh vai sy két hop ca hai tiép can trén
ma ching t6i tam goi 1a tiép can lai. Pau tién, anh
gbc duogc tién hanh phan ving. Thay vi trich chon
dic trung dbi twong nhu trong tiép can huéng doi
tugng, cac vung s€ dugc dua vao bd phan loai lai
dé cho quyét dinh phan 16p cubi cung. Hinh 3 mb
ta quy trinh phén loai theo tiép can lai.

Diy liéu 6 binh |-

Ash gbe

Danh sich v &t ud
anh sach wing Kt qua

Hinh 3. Quy trinh phan logi anh da phé theo tiép can lai.

A. Phan vung anh (Unsupervised Segmentation)

Phan doan 13 mot quy trinh dung dé trich chon
nhitng nét chinh cua céac déi tuong nén béi viéc
dinh nghia cac vung tuong ung. Nhiém vu cua
chirc nang phén ving anh 14 tir anh da pho ban dau,
tién hanh xir Iy va phan chia thanh cac ving, cac
cum khac nhau. Hién nay, c6 nhiéu phwong phap
phéan vung khac nhau nhu: Cac phuong phap hinh
thai, Cac phuong phép ho K-means, M6 hinh pha
tron Gaussian c¢6 gidi han (FGMM), Tach va hop,
Céc md hinh Markov,... Hau hét cac phuong phap
chi st dung cuong do ciia mdi diém anh dé dinh
nghia cic ving, nhung dwa ra cac phan doan rét
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hdn tap, cu thé véi cac anh da phd c6 do phan giai
cao. Hién nay mot s thuat toan bao gdm thong tin
ngir canh trong quy trinh dé giam bat tinh hon tap
clia cac phan doan. Trong d6 mot s6 thong tin ngi
canh cua cac phan doan nay duogc trich chon tir anh
cling dugc su dung.

Béang I. Thuat todn KMeansCMN

DPau vao: n doi tuong va s6 cum k

Déura: Cac cum C (i=1... k) sao cho ham muc tiéu £ sau
day dat cuc tiéu:

b= zf(ﬁl) Z:(xeC,.) dz(xa m,’)

Budc 1: Khéi tao

Chon k déi tugng C,(j="1..k) latam ban dau chia k cum
dir liéu dau vao (Iya chon ngau nhién hoac theo kinh
nghiém).

Budc 2: Gan tam cum theo khoadng cach

Véi méi d6i tugng x, (1 < i < n), tinh khoang céach clia
né t6i méi tam C,véi j = 1..k. D6i tuong thude vé cum
C, ma khodng céch tirtam C, tuong ting dén doi tuong
dé la nhé nhat.

d(x,CS):mind(x,Cj),lﬁjSk (10)
Budc 3: Cap nhat tam cum

D3i v6i moi j = 1..k, cap nhat lai tdm cum ¢ béng cach
xac dinh trung binh coéng clia cac vector doi tugng dir
lieu da dugc gan vé cum.

Néu s6 lugng diém &nh trong cum nhé hon héng s6 rat
I6n Max thi tam van tinh theo cong thiic nhu sau:

2oy
xecluster(j)

" count(cluster(}))

(1m

J
Néu s6 lugng diém anh trong cum 16n hon hang s6 rat
I6n Max thi tam tinh theo cong thiic nhu sau:
C; = CMN(Cluster;) (11a)

Buéc 4: Lap va kiém tra diéu kién duing

Lap lai cac budc 2 va 3 cho dén khi cac tam cum khéng
thay déi gitta hai lan I3p lién tiép.

Mot van dé chung véi cac hé thong xr 1y tiéng noi
la cac dac trung cua cac kénh c6 thé bién ddi tr mot
phién sang phién tiép theo. Mot phuong phap duogc
sir dung dé cu tiéu hoa anh hudng cua nhiing khéac
biét nay trén hi€u ndng nhan dang la phép chuén
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hoéa trung binh phd (Cepstral Mean Normalisation
- CMN) [12]. Phuong phéap nay dugc &p dung rong
rdi va hiéu qua trong xir Iy tin hiéu sb va nhan dang
tiéng noi. Tuy nhién, khi 4p dung trong xir 1y tin
hiéu sd thoi gian thyc, cac tham s6 va tinh diang
dn cia CMN duoc chon va kiém chiing thong qua
thuc nghiém trén tin hiéu thyc cy thé ma thiéu cac
phép chirng minh hinh thirc chit ché bang toan hoc.
Bai bao nay chi ra mdt ung dung ctia phép chuan
h6éa CMN trong phan cum anh vién tham.

Trong nghién ctru nay, ching t6i da thir nghiém
cai dat thuat toan KMeans [11] va cai tién thanh
KMeansCMN. Thuat toan KMeansCMN duoc
trinh bay nhu bang I:

Thu tyc tinh tdm cum CMN(Clusterj) tai vong lap
thtr n nhu sau:

Budére 1: Khoi tao tam theo cong thirc
n _ n—1
Cj = BC;
Buéc 2: V&imdi x e Cluster; tinh theo cong thire
n o_ n-1
Cj =aCy™ + px

Trong nghién ctru nay, chiing t6i chon Max = 50000
va a =0.95.

B. Phan loai lai

Ham phan biét gi(x) nhu dugc trinh bay trong
muc II1.C cua phuong phap phan loai hop 1y tbi
da chi ap dung cho timg diém anh. Trong phan
nay, chung t6i dé xudt mot cai tién cho ham phan
biét nay dé ap dung cho viéc phan 16p cc cum-ddi
tugng da thu dugc tur giai doan phéan loai khong
giam sat trong muyc IV.A.

Sau khi phan cum anh géc I ta dugc tap O cum-doi
tugng nhu sau:

O={o;:0<i<K} (12)

Trong do, 0o, = o; Vi #j,1,j=1,2,.,K; ou

o,u.vo, =L
Chung t6i xay dung ham phan biét cho mdi cum
nhu sau:
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Zgl /count(o) (13)
Hoge /i(0)=maxg;(x) (13.1)

Tir (6) ching t6i dé xudt luat quyét dinh 16p cho
mdi cum nhu sau:

oea)i,né'ufi(o)>fj(o) Vj#i (14)

V. THU NGHIEM

Tap dit li€u phuc vu cho thtr nghiém gém 2 loai.
Mot 13, loai anh LANDSAT ETM+ chup khu vuc
Hoa Binh, bao gdm céc anh ranh gidi timg huyén
khu vuc tinh Hoa Binh.Hai la anh SPOT, loai anh
c6 d6 phan giai cao, gém 4 kénh: Luc, Bé, Can
hdng ngoai, Hong ngoai, chup khu vuc Hoa Binh
va Son La véi 21 anh chup ndm 2003 va 14 anh
chyp nam 2008. Do khuon khd bai bao ¢ han,
nhém tac gia trinh viéc thir nghiém véi hai mau
anh dau vao khac nhau.

Dé danh gia chét lugng phan cum, trong [13], cac
tac gia da sir dung chi s6 F(I) [14], tuan theo cac
tiéu chi vé sy dong nhit cum [13] [15], dé so sanh
két qua phan cum cua cac thuat toan. F(l) cang nho
thi d6 dong nhat cang cao. Chi s nay dugc tinh
nhu sau:

1 2 e
F(1)= IOOO(NxM)\/E;\/AT.

A. Thit nghiém thudt toan phan cum
1) Thir nghiém 1

Hinh 4 1a anh két qua phan cum ciia KMeans va
KMeansCMN trong truong hop 5 cum voi anh
SPOT. Cac anh tir 1 dén 5 1a anh timg cum. Anh
thir 6 1 anh da thay cic diém anh gbc bang tim
cac cum.

Bdng Il So sdnh dé déng nhdt cum (*1.0E + 3)

S6 cum KMeans KMeansCMN
5 2.24 2.04
10 1.58 1.81
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Bang II so sanh d0 ddng nhdt tim cum giira
KMeans va KMeansCMN. Bang III thong ké sb
thoi gian thyc thi cia KMeans va KMeansCMN
v6i 5 cum va 10 cum. Chung ta thiy d¢ dong nhat
ciia KMeansCMN 1a tot hon so voi KMeans. Ngoai
ra, thoi gian phin cym cia KMeansCMN ciing nho
hon KMeans.

Bang Ill. Thoi gian phdn cum (MS)

S8 cum KMeans KMeansCMN
2,616,938 2,413,791
10 11,275,333 8,618,345

Hinh 4. Két qud phdn cum bai KMeans (a)
va KMeansCMN (b)
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2) Thir nghi€ém 2

Hinh 5 13 anh két qua phan cym cua KMeans va
KMeansCMN trong truong hop 5 cum véi anh
LANSAT. Céc anh tir 1 dén 5 13 anh timg cum. Anh
thir 6 1a anh da thay cac diém anh goc bang tim
cac cum.

Hinh 5. Két qud phdn cum bai KMeans (a)
va KMeansCMN (b)

Bdng IV. So sdnh dé déng nhdt cum (*1.0E-05)

S8 cum KMeans KMeansCMN
5 1.66 1.5
8 1.61 1.53

Bang IV so sanh do dong nhat tdm cum giira
KMeans va KMeansCMN. Bang V thong ké so
budce 1ap cling nhu thoi gian thyc thi cia KMeans
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va KMeansCMN v6i 5 cum va 8 cum. Chung ta
thdy do dong nhat cia KMeansCMN 14 t6t hon
so voi KMeans. Ngoai ra, thoi gian phan cum cua
KMeansCMN ciing nho hon KMeans.

Béang V. Thoi gian phan cum (MS)

S8 cum KMeans KMeansCMN
5 263,672 213,109
8 1,658,609 1,568,062

Nhdn xét: Tbc do hodi tu cia KMeansCMN phan
cum tot hon va nhanh hon so v4i KMeans.

B. Thit nghiém thudt toan phan lop

Két qua thir nghiém c6 sy so sanh giira thudt toan
phan loai theo phu'ong phép phan loai hop ly t01
da (thuat toan gdc), dugc cai dat trong phan mém
Grass va thuit toan dua trén tlep canlai (thuat toan
cai tién).

Mau thir nhét 1a anh SPOT véi kich thude 2201 x
2101. Thuc hién viéc phén loai anh dau vao véi 3
16p: dit (mau nau trong anh két qua), nudc (mau
vang trong anh két qua), rimg (mau xanh lam trong
anh két qua). Két qua phan loai dugc thé hién trong
hinh 7. Tir két qua trong hinh 7, quan sat ving duoc
khoanh tron trén anh, ving rimg c6 xen lan dét
v6i tinh hdn tap rat cao. Tuy nhién, thuét toan gbe
khong phan anh 16 sy dan xen nay ma quy ve mot
16p. Trong khi thuét toan cai tién phan biét rit rd.

Bang VI. So sdnh do chinh xdc

Lop MLK Lai
bat 95% 98%
Rung 100% 100%
Nuéc 98% 98%

Bang VIl. So sdnh dé chinh xdc

Lop MLK Lai
Nui da 85% 84%
Rung 90% 93%
Nuéc 100% 100%
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Mau tht hai 1a dnh LANDSAT véi kich thude
1596 x 1333. Thyc hién viéc phén loai anh dau vao
v6i 3 16p: Nui d4, nudce, rimg. Két qua duge thé
hién trong hinh 7. Anh du vao ciing c6 tinh hén
tap cao va dugc thé hién rd hon qua anh két qua cta
thuét toan phan loai dé xuét.

AN

Hinh 6. Anh ddu vao, két qud phan loai
thudt todn géc va cdi tién
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Hinh 7. Anh ddu vao, két qua phan loai
thudt todn géc va cdi tién

VI. KET LUAN

Trong nghién ctru nay, ching t6i da dé xuit mot
tiép cén phén loai lai véi sy két hop ca hai tiép
can huéng diém anh va huong d6i tugng. Quy trinh
phan loai theo tiép can nay gom hai giai doan. Mot
1a, phan ving anh, trong thuat toan cai tién theo
tiép can nay, chiing t6i sir dung thuat toan KMeans.
Hai 1a, phan loai lai, cac vung sau d6 s€ duogc phan
16p theo bo phén loai lai st dung ham quyét dinh
phan 16p m&i ma chung t6i d& xuat dé phan 16p cac
cum-dbi twong. Ham quyét dinh phan 16p nay dugc
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cai tién dya trén ham phan biét cua phuong phép
phan loai hop 1y téi da. Cac két qua thir nghiém cho
thiy két qua phan loai cua thudt toan duya trén tiép
can dé xuat cho do chinh xéac cao hon so véi thuét
toan cua phuong phap hop 1y t6i da.

Ngoai ra, trong giai doan phén vung, ching t61 da
dé xuat thuat toan KMeansCMN vé6i muc tiéu ap
dung phuong thirc chuan hoa trung binh phd dé
tinh tAim cum cho viéc phan ving anh vién thdm
kich thudc 16n. Cac két qua thir nghiém cho thay
KMeansCMN phén cum t6t v6i anh vién tham kich
thude 16n. Tée dd phan cum cia KMeansCMN 1a
tdt hon so véi KMeans thong thuong. Hién tai, thu
tuc tinh tim theo CMN van st dung nhiéu tinh toan
véi s6 thue nén tée do cham. Trong nghién ctru tiép
theo, nhom tac gia du kién sir dung phuong phéap
tinh toan chdm tinh dé ting cuong toc do thu tuc
nay nham ting toc do phan cum.
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A TECHNIQUE OF CLASSIFYING
REMOTE SENSING IMAGES BASED ON
HYDRID APPROACH

Abstract: Remote sensing image classification
is interested by reseachers. Having two main
approachs include the pixel based approach and the
object oriented based approach. Remote sensing
images can have multichannel and high resolution.
The pixel based approach usually has high accuracy
but having problem with large size images as
remote sensing images. While the object oriented
based approach the problem but usually having
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accuracy lower than the pixel based approach. This
paper presents a hybrid technique which combines
both of the approachs to propose a more effective
classifying algorithm of the remote sensing image
classification. The algorithm is experimented on
data set which is remote sensing images of Hoa
Binh province.

Keyword: remote sensing, image classification,
Object Oriented approach, Hybrid approach.
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