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NGHIEN CU'U PE XUAT GIAI PHAP NANG CAO
DPQ CHINH XAC CUA CONG TAC PHAN LOAI ANH KHU VUC
CO LOP PHU HON HOP - PHAN CO SO KHOA HQOC

TS. PHAM MINH HAI
Vién Khoa hoc Po dac va Ban dé

Tém tat:

Ngay nay, cac trng dung anh vé tinh phuc vu cho cac muc dich nghién cteu, thi nghiém
hay trng dung phuc vu doi sé'ng Xxa hdi néi chung va linh viee Tai nguyén Moi trirdng noi
riéng ngay cang tré nén phé bién. Qué trinh chiét tach théng tin duoc siv dung phé bién la
céc phuong phép phén loai dnh cé kiém dinh va khéng cé kiém dinh. Phén loai c6 kiém
dinh la mét phuong phép xéac suét cé khd ndng sép xép nhitng diém &nh do nguoi st dung
dinh nghia thanh nhiing I6p khac nhau. Tuy nhién, khi thurc hién phan loai anh cé kiém dinh
& khu vurc c6 bé mét I6p phi hén hop, d6 chinh xéc cua két qué phan loai dnh khéng cao
do céc két qua phan loai &nh bj &nh huéng béi van dé nhiéu diém anh. Nhiéu diém anh Ia
hién tuong xay ra khi mét diém anh cé gia tri diém énh thudc I6p A nhung trong két qua
phén loai &nh thi diém anh d6 sé duwoc phén loai vao I6p khéac ngoai I6p A. Trong céc (ing
dung st dung tw liéu dnh vé tinh do phén gidi vira va nhé, bé mét dat hén hop bao gém
nhiéu déi twong énh, cong tac xir ly vén dé nhiéu diém &nh bang viéc can thiép vao céc
thanh phan dat, nuéc, thuc vat trén méi diém dnh nham cai thién do chinh xac cla két qua
phén loai la c6 tinh cép thiét cao. Trong pham vi bai bao nay, nhém nghién ctru sé gidi thiéu
co s& khoa hoc cua giai phap néng cao dé chinh xac cta cbng tac phén loai anh khu vuc
cé I6p pht hén hop. Phan thuc nghiém sé duoc trinh bay trong sé t6i cua Tap chi Khoa
hoc Po dac va Ban dé.

1. L&i mé dau

Trong linh vwc giam sat Tai nguyén va
Méi trwong, phuwong phap phan loai anh
dwoc sir dung dé khai thac di liéu anh vé
tinh. Qua trinh tach théng tin tt anh vé tinh
c6 thé dwoc thuc hién bang cac phuong
phap phan loai anh. Hai phwong phap phan
loai anh théng dung hién nay la phwong
phap phan loai khéng kiém dinh va phuwong
phap phan loai c6 kiém dinh. Trong pham vi
nghién clru nay, dbi twong nghién ciru dé
nang cao do chinh xac la phwong phap
phan loai c6 kiém dinh.

Bé& mat dat dwoc ghi lai béi cac diém
anh, méi diém anh thwéng chira nhiéu hon
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mot loai I&p phd. Nhiéu diém anh 1a hién
twong xay ra khi moét diém anh co gia tri
diém anh thudc I&p A nhung trong két qua
phan loai anh thi diém anh d6 sé dwoc phan
loai vao I&p khac ngoai l6p A. Ba dbi twong
d&c treng dwoc mo ta ton tai trong mdi diém
anh doé la: Nwoc-Dat-Thuc vat. Mai dbi
twong nay sé chiém ty 1& nhéat dinh trong
mdi diém anh. Vi dy, néu mét diém anh co
ty 16 Nwdc: 50%, Dat: 30%, Thuc vat: 20%
thi diém anh nay sé thudc 16p Nuwéc do dbi
twong nwéc chiém ty 1& cao nhéat trong diém
anh. B chinh xac céng tac phan loai anh bi
chi phdi béi hién twong nhiéu diém anh sau
phan loai anh. Tuy nhién, cho t&i nay tai
nwéc ta cac nghién clru vé gidm nhiéu diém
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anh chwa quan tdm nhiéu, phat trién giai
phap nang cao dd chinh xac két qua phan
loai anh ¢6 tinh cép thiét cao, nang cao hiéu
qua khai thac div liéu vién tham. Trén co s&
danh gia tinh hinh thyc té, dé tai: “Nghién
ctru gidi phap ky thuat nang cao do chinh
xac clia cong tac phan loai anh khu vic cé
|&p phti hén hop” da dwoc thwe hién tai Vién
Khoa hoc Do dac va Ban dé, Bd Tai nguyén
va Méi treong.

2. Khai niém vé hién twong nhiéu
diém anh

Nhiéu diém anh dwoc dinh nghia 13 két
qua cla sy hén hop cac dbi twong, thanh
phan trong mét diém anh, va doc lap véi do
phan giai [5]. Nhiéu diém anh thuwdng xay ra
do kich thwéc cac dbi twong va sw vat can
phan loai thwong nhd hon kich thudc 1
diém anh. Theo [8], c6 3 trwdng hop phd
bién vé& hién twong nhiéu diém anh. D6 la:

- Nhiéu gitra cac doi twong trén 1 diém
anh nhuw ctra, cay cdi, ao, ho .v.v...

- Nhiéu gitva doi twong nam trén ving
chuyén tiép cua cac doi twong trén 1 diém
anh nhw khu viee ¢6 nhiéu cay coi .v.v...

- Nhiéu gitra cac dbi twong cé cau tric
hinh tuyén nhw cau cong, dwdng xa .v.v...

C6 2 phuwong phap chinh trong giam
nhiéu diém &nh 1a phwong phap phan loai
anh va phwong phap hinh hoc. V&i phwong
phap phan loai anh, dé chinh xac cua san
phadm phan loai phu thudc chinh vao diéu
kién Iéy mau phan loai. P& chinh xac cla
san phdm dwoc nang cao sau nhiéu lan
thwe nghiém. Day 1a phuwong phap truyén
thédng dwoc sir dung nhiéu nhat trong phan
loai anh. Phwong phap hinh hoc la phwong
phap chiét tach théng tin cac dbi twong trén
anh, nhu nha ctra, cay cbi dwa trén hinh
dang hay sy phan bd cé quy luat trong
khéng gian clha chung. Trong nghién ctru
clia [22], phwong phap hinh hoc dwoc ap
dung dé chiét tach thdng tin vé cay tréng

trén anh vién tham. Mot clra s di chuyén
duwoc str dung dé thu thap mau phan loai vé
sy phan bé dbi twong cay than gb va vung
dém xung quanh. Viéc lap lai theo quy luat
phan bd cta dbi twong dwoc thu thap dem
dén két qua hinh hoc ctia mau duwoc thu
thap.

Céac két qua cac nghién clru & trén da
gop phan nang cao do chinh xac két qua
phan loai anh, nhwng phan I&n cac nghién
cru nay chi chu trong vao nang cao do
chinh xac cha két qua phan loai anh dwa
trén co s& tang dod chinh xac céng tac lay
mau dbi véi cong tac phan loai cé kiém dinh
hay dwa vao hinh dang déi. Tuy nhién dé
dat dwoc két qua c6 dd chinh xac cao, qua
trinh xt ly anh 1ap di lap lai doi hoi thi gian.
Hon nira, dd chinh xac cta két qua phan
loai thie hién b&i nhirtng phwong phap nay
ciing phu thudc nhiéu vao y thirc chd quan
cla nguwoi thwe hién. Do vay, mét giai phap
nang cao do chinh xac cdng tac phan loai
anh cé mic d6 tw dong héa cao giam sw
can thiép cta con ngwdi déng vai trd cap
thiét cao, nang cao kha nang khai thac dir
liéu vién tham phuc vu cac nhu cdu cua
ngwdi st dung cdng nghé vién tham.

3. Co s& khoa hoc phwong phap giam
nhiéu diém anh bang phan loai theo gia
tri phdé str dung 3 déi twong dat, nwérc,
thwc vat

3.1. Chi sé thuc vat PVI

PVI (Perpendicular Vegetation Index) la
chi sb thuwc vat dwoc Richardson va
Wiegand (1977) dé xuat. Khi tinh toan chi s6
PVI, dwdng Pudng dat (Soil line) ddng mét
vai trd quan trong. PVI dwoc thé hién trong
hé toa d6 2 chiéu gitra truc tung la kénh can
héng ngoai va truc hoanh 1a kénh da. Trong
hé toa do nay, biéu dé phan tan phé cta khu
vire nghién clru dwgc thé hién va dwa vao
day ching ta cé thé phan biét dwoc khu vuc
dat &m va dat tréng. (xem hinh 1)

Trén hinh 1 thé hién dwong déat, trén
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dwéng nay phd cla khu vire cé dat khdé nam
& trén phia tay phai cia dwdng va nguoc
lai. Khi lwgng thyc vat tang, sy phan xa
kénh can héng ngoai tang va kénh dé giam,
khi d6 sy phan bd phd sé& don vao phia trén
bén dwdi trai ctia dwdng dat. Khi lwong
thwe vat gidm, yéu t6 dét cla nén anh sé
tang do vay cac phan xa déat ciing tang va
khi d6 dwéng dat sé co xu hwéng di theo
chiéu ngang. Sw anh hwéng cla dat sé
dwoc han ché téi thiéu dé tinh toan thyc vat
bang cach tinh khoang cach tir dworng dat
dén diém quan sat trong so' d6 phan bb phd
PVI.

3.2. Co’ sé& khoa hoc cua nghién ctru

Ké thirva phwong phap tinh toan chi sé
thwe vat PVI, nhédm nghién ctru tiép tuc phat
trién tinh toan ty 1& thanh phan dat, nwéc
thwe vat tlr chi s6 PVI. T& hinh 1, ching ta
thay néu biéu dién cac diém anh trong moi
twong quan kénh dd va can hdng ngoai thi
déi twong thuwe vat sé dwoc phan bd & phia
trén dwong dat, voi cac ddi twong dat Am co
nwéc sé phan bd & phia bén trai dwong dat,
va cudi cung v&i cac dbi twong dat sé phan
bd & phia bén trai dwong dat. Khi ndi cac
diém anh & vj tri cwc dai Xmax Ymaxe Xmins
Ymin S& tao thanh mét hinh tam giac. Mién
tam giac nay sé chiva tat ca cac diém anh
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Hinh 1: Minh hoa chi sé6 PVI

trén anh, day 1a mién giéi han vung tinh
toan. Trong nghién cu nay cac diém anh &
vi tri Thwe vat (X,Ymax), NWOC (Xmix:Ymin)s
DAt (XmaxY) 12 cac diém anh cé gia tri phd
dwoc coi nhw gia tri phd thudn khiét
(endmember), gia tri phd chwa bij tron 1an.

Viéc xac dinh dwgc cac endmember nay
trén anh co nghia xac dinh dwoc khdng gian
gi&i han cong tac xt ly anh. Tat ca cac diém
anh trén anh sé nam trong mién tam giac
tao b&i 3 dinh dat, nwdc, thwe vat trén. Mién
tinh toan sé bao gém toan anh do vay mét
con chay i s& duoc thiét ké dé chay qua tat
ca cac diém anh trén anh. Viéc tinh ty &
thanh phan dat, nwéc, thwc vat cia mdi
diém anh trén pham vi toan anh sé dwoc md
tad & cac phan sau.

3.3. Xac dinh vj tri 3 dinh cua tam gidc
phé dat, nwérc, thue vat

Sau khi da khai niém dwoc mién tam giac
tao b&i 3 dinh dat, nudc, thue vat (xem hinh
2). Nhém nghién cru thiét 1ap mét phuong
trinh chiét tach cac gia tri phd thuc cia dét,
nwoc, thuye vat nhu sau:

f endmemper = f (endmembera,
endmemberb,endmemberc) (1)
O d6: fongmember = ham s6 téng chiét

]

Céc diém anh trén anh

'

- /
IMucvat //
1 L /

Puong dat (Soil line)

Hinh 2: Phuwong phap luéan tinh toan ty 1é
thanh phén dét, nuéc, thuc véat phét trién
tir chi sé PVI
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tach 3 endmember dat, nwdc, thuc vat
(xem hinh 3, 4, 5)

- endmembera = ham sb chiét tach

endmember nw&C = a (Xpixs Ymin)

- endmemberb = ham sb chiét tach

endmember thuc vat = b (X, Ymax)

- endmemberc = ham sb chiét tach

endmember dat = ¢ (Xax, Y)

Voi gia tri enmember nwoc

endmember NnoC = a (Xmjx, Ymin)

V&i gia tri enmember thuc vat

endmember thurc vat = b (X, Ymay)

V&i gia tri enmember dat

endmember dat = ¢ (Xpax ¥)

3.4. X4c dinh ty Ié dat, nwéc, thuc vat

Gia st ta c6 diém quan trac P(x, , yp) bat
ky trong tam giac phé tao béi 3 dinh Thuc
vat, Nwéc, bat. Tl P ha dwong vudng goc
xudng cac canh clta hinh tam giac (xem
hinh 6). Trong mdi diém énh’, 3 doi twong
dac trweng duwoc thé hién Ia dat, nwdc, thuc
vat. Do dai cac dwong théng PV, PS, PW

thé hién ty 1& cla thwc vat, dat, nwédc trén
mbi diém anh. Nhém nghién ciru gid dinh

Endmember Nudc

Hinh 3: Minh hoa cach xac dinh
endmember nwoc

néu PV>PS va PW thi thanh phan thuc vat
sé chiém ty trong chd yéu trong diém anh,
do d6 diém anh dé sé dwoc phan téi 16p
“Thyc vat”. Twong tw nhw vay tinh toan cho
trwdng hop cta PS va PW.

Véi méi diém quan tréc P(x, , yp), ching
ta déu cé thé tinh toan dwoc ty 1& cia moi
yéu t6 dat, nwoc, thuc vat qua cac budc
sau:

Buw&c 1: Tinh toan gia tri cwe dai, cuc tiéu
trén 2 kénh D3 va Can hdng ngoai dé xac
dinh V(xy yy), WXy  Yw) S(Xs Vs):

Buwéc 2: Gidi han pham vi tinh toan trong
tam giac pho:

Can hong ngoai >= a,s*ddé + b,  (5)
(6)
(7)

Buwéc 3: Tinh toan 6 tham sb a,g , by,

Can héng ngoai <= a,s*dd + by,¢

Can hong ngoai >= a,,,*dé + b,

aVS ’ bVS’ aVW ’ bVW.
Tinh toan tham sb a, , b, cla dwong
thang y, = ays * X, + byg bang cong thtrc
S (8)
(9)

Twong tw cong thirc 6 va 7 tinh toan cho

sau: Qe = °

Ly K¢

— T
bws =Ywa - awa" Xw

aVS ’ bVS’ aVW ’ bVW.

Hinh 4: Minh hoa cach xac dinh
endmember thuc vat
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Budc 4: Tinh toan tham sb a,, by, cla
dwong thang y, = a, « X, + by,

a, = — (10)
b =Yp - ap * Xy (11)
Bwoc 5: Tinh toa d6 diem V(x,, yy)
x, = (12)
WX A by (13)
Twong tw tinh toan cho toa dé
Ww, Yw), S(Xs, ¥s)-
Buwdéc 6: Tinh d6 dai PV, PW, PS
ev= [(x,-x)*(x,—x)+ (v —»)*(0,-)(14)

N

Twong tw tinh toan cho d6 dai PW, PS.

Budéc 7: So sanh do dai 3 canh PV, PW,
PS da tinh.

Néu PV > PW vé’PS thi diém anh sé co
ty Ié thwc vat Ién nhat.

Néu PW > PV va PS thi diém anh sé c6
ty 1&é nwdc 16n nhéat.

Néu PS > PW va PV thi diém anh sé co
ty 1&é nwéc Ion nhat.

Viéc tinh toan céq gia ’tri PV, PW, PS trén
toan anh sé cung cap két qua la 3 anh chi
s dat, nwoc, thwe vat. Mdi anh chi sé thuc

Endmember dat

Hinh 5: Minh hoa cach xac dinh
endmember dat

vat cé gia tri DN biéu dién & thang do xam 8
bit. Trong do, trén anh chi gia tri cua cac
diém anh cang Ién thi déi twong mé ta (dat,
nuwdc, thwe vat) sé dwoc twong phan cang
ro nét trén anh.

4. Két luan

Nghién clru da goép phan gidi quyét
nhirng van dé lién quan dén gidm nhiéu cla
cac dbi twong trén anh déng thdi nang cao
chinh xac két qua phan loai anh. Co s&
khoa hoc cua giai phap cua giai phap nang
cao do chinh xac cua cong tac phan loai anh
khu vire ¢é 1ép pha hdn hop da duwoc phat
trién thanh codng. Viéc st dung su tuwong
quan kénh dd va can hoéng ngoai trong tinh
toan ty 1& dat, nwéc, thuc vat trong méi diém
anh sé cung cap két qua 1a 3 anh chi sb dat,
nuwéc, thuc vat. O do, anh chi s6 nwéc va
thwe vat dwoc thye nghiém cé dé chinh xac
vé vi tri dia vat va do twong phan tét hon
anh chi sé thwc vat NDVI va chi sb nuwéc
NWDI truyén théng. Viéc phat trién dwoc co
s& khoa hoc cla giai phap nang cao dé
chinh xac cua cong tac phan loai anh khu
vuc ¢6 I&p pht hén hop sé gép phan lam
nang cao dd chinh xac két qua phan loai
anh déng thoi lam don gidn hoa céng tac
phan loai &nh vién tham it phu thudc vao
chu quan cua nguwoi lam cong tac phan loai
anh. Quy trinh phan loai anh dwa trén giai

1\
V(X v.) 0
1 . TeW
: S . L™ Yo DR Xe + by
5 (- S -
< V=i Xp + by S(x, v.)
= V(x, «®)
5 @
% W(Xe V)
>
Kénh do

Hinh 6: Tinh toéan ty Ié thanh phén nudr,
dat, thuc vét trong diém énh
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phap nang cao d6 chinh xac ciia cong tac
phan loai anh dwa theo gia tri phd va ty &
thanh phan dat, nwéc, thuwc vat, két qua
thyc nghiém, danh gia dé chinh xac cua két
qua sé dwoc trinh bay trén sbé tdi cla Tap
chi Khoa hoc Po dac va Ban dé. O
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Summary

The development of an approach for enhancing satellite image classification
accuracy applied to mixed land surface - Methodology Section

Dr. Pham Minh Hai, Institute of Geodesy and Cartography

Satellites imagery applications nowadays, serving the purposes of research, experiment
or social life in general and in the field of Environment in particular, are increasingly popu-
lar. The two commonly used processes of extracting information are unsupervised and
supervised classification. Supervised classification is the process of clustering pixels into
classes based on training data (groups of pixels that represent areas) that you define. In
supervised classification, a user can select sample pixels in an image that are representa-
tive of specific classes and then direct the image processing software to use these training
sites (testing sets or input classes) as references for the classification of all other pixels in
the image. However, when performing supervised classification in the area with mixed land
surface, the lower accuracy of image classification is attributed to the effect of mixed pix-
els. Mixed pixel is a phenomenon that occurs when pixels with values belonging to class A,
but are classified in other classes instead of class A. In data applications using small and
medium-resolution, surface patches imaged as an individual pixels may contain more than
one cover-type. As a result, mixed pixel classification by handling some components,
including soil, water, vegetation on each pixel to improve the accuracy of classification
results, is an important issue. Considering the present situation, the authors carried out the
theme “The development of an approach for enhancing satellite image classification accu-
racy applied to mixed land surface - Methodology Section”.O
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