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PE XUAT QUY TRINH PHAN LOAI ANH VE TINH DUA TREN
GIAI PHAP NANG CAO PQ CHINH XAC CUA CONG TAC
PHAN LOAI ANH KHU VUC CO LOP PHU HON HQP

PHAM MINH HAI
Vién Khoa hoc Po dac va Ban db

Tém tat:

Ngay nay, cac trng dung anh vé tinh phuc vu cho cac muc dich nghién ctru, thi nghiém
hay (rng dung phuc vu doi séng xa héi néi chung va linh vure Tai Nguyén Méi Truong néi
riéng ngay cang tré nén phé bién. Qué trinh chiét tach théng tin duoc siv dung phé bién la
cac phuong phép phén loai dnh cé kiém dinh va khéng cé kiém dinh. Phan loai c6 kiém
dinh Ia mét phuong phap xéac suét cé kha nang sép xép nhitng diém dnh do ngudi st dung
dinh nghia thanh nhitng I6p khéc nhau. Tuy nhién, khi thuc hién phén loai dnh c6 kiém dinh
& khu vire 6 bé mét I6p phi hén hop, dé chinh xac cua két qué phan loai dnh khdng cao
do céc két qua phan loai dnh bj dnh huéng béi van dé nhiéu diém anh. Nhiéu diém anh Ia
hién tuong xay ra khi mét diém énh cé gia tri diém anh thuéc I6p A nhung trong két quéa
phén loai dnh thi diém &nh d6 sé duroc phan loai vao I16p khéc ngoai I6p A. Trong céc ting
dung str dung tw liéu &nh vé tinh dé phéan gidi vira va nhé, bé méat dat hén hop bao gém
nhiéu dbi twong anh, céng tac xir ly van dé nhiéu diém anh bang viéc can thiép vao cac
thanh phén dat, nuéc, thuc vat trén méi diém anh nhdm cai thién dé chinh xéc cua két qua
phan loai Ia cé tinh cép thiét cao. Trén sb béo trude cua Tap chi Khoa hoc Po dac va Ban
db, nhém nghién ctru da trinh bay phén co sé khoa hoc cia gidi phép ky thuat ndng cao
dé chinh xéac cda céng tac phan loai dnh khu virc ¢é 16p pht hén hop. Trong sb béo nay,
nhém nghién ctru sé trinh bay Quy trinh phan loai dwa trén giai phap nang cao do chinh
X4c clia cong tac phan loai dnh dwa theo gié tri phé thuc va ty 1é thanh phan dét, nudc,
thurc vat.

1. M& dau Bé& mat dat dwoc ghi lai béi cac diém
anh, méi diém anh thwong chiva nhiéu hon
mot loai I&p phd. Nhiéu diém anh 1a hién
twong xay ra khi mét diém anh cé gia tri
diém anh thudc 16p A nhung trong két qua
phan loai anh thi diém anh d6 sé dwoc phan
loai vao 1&p khac ngoai Iép A. Ba dbi twong
dac trweng dwoc mo ta ton tai trong méi diém
anh d6 la: Nudc-Dat-Thuc vat. Méi doi
twong nay sé& chiém ty I& nhat dinh trong
mdi diém anh. Vi du, néu mot diém anh co
ty 1& Nwédc: 50%, Dat:30%, Thuc vat:20%
thi diém anh nay sé thudc 16p Nuéc do dbi

Trong linh vyc giam sat Tai nguyén va
Méi trwong, phuwong phap phan loai anh
dwoc str dung dé khai thac div lieu anh vé
tinh. Qua trinh tach théng tin tr 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 phuong
phap phan loai c6 kiém dinh. Trong pham vi
nghién ctu nay, déi twong nghién clru dé
nang cao dd chinh xac la phwong phap
phan loai c6 kiém dinh.
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twong nwéc chiém ty 1& cao nhat trong diém
anh. D6 chinh xac coéng tac phan loai anh bi
chi phéi b&i hién twong nhiéu diém anh sau
phan loai anh. Tuy nhién, cho t&i nay tai
nwéc ta cac nghién ciru vé& gidm nhiéu diém
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 vwc cé
|&p phti hén hop” da dwoc thwe hién tai Vién
Khoa hoc Do dac va Ban dé, Bd Tai nguyén
va Méi treong.

Trén sb bao trwdc cha Tap chi Khoa hoc
Do dac va Ban db, nhom nghién ctru da
trinh bay phan co s& khoa hoc clia giai
phap ky thuat nang cao do chinh xac cua
cong tac phan loai anh khu vuwc co I1&p pha
hén hop. Trong sé bao nay, nhém nghién
cru sé trinh bay Quy trinh phan loai dwa

trén giai phap nang cao dé chinh xac cua
cong tac phan loai én‘h dwa theo gia tri pho
thwe va ty 1é thanh phan dat, nwéec, thye vat.

2. Quy trinh phan loai dwa trén giai
phap nadng cao d6 chinh xac cua céng
tac phan loai anh dwa theo gia tri phé
thwe va ty |é thanh phan dat, nwéc, thwe
vat

Quy trinh phan loai anh dwa trén giai
phap nang cao dé chinh xac cua cong tac
phan loai &nh dwa theo gia tri phé va ty lé
thanh phan dat, nwéc, thuc vat dwoc nhom
nghién clru phat trién trén co s& két hop
phwong phap phan loai anh cé kiém dinh
truyén théng va phwong phap phan loai anh
st dung thanh phan 3 dbi twong dat, nuéc,
thwc vat trén anh. (Xem hinh 1)

2.1. Théng tin d liéu thwec nghiém

Tac gia tién hanh thlr nghiém & cac do
phan gidi trung binh ASTER (15m) v&i tinh
chét & 2 khu vuc c6 |6p phi phire tap la khu

Anh vé tinh

|
v

-

Xt Iy anh bing thuit toan

- + =
Anh chi 56

(Dat-Nude-Thye vit)
|

v

Ting cuong chit lwong anh

v
Phin ngudng gia tri |

Phan loai anh c6 kiém dinh

|

'

Két qua liy ngudng

|
v

‘ Danh gia d6 chinh xac

}

‘ Cdng anh ‘

‘ KEét qua phin loai anh ‘

Hinh 1: Quy trinh phan loai anh
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vuc dd thi c6 ca dbi twong thwe pha, dét,
nwédce. Anh ¢o kich thuwdc 1413x1414 pixel,
14 kénh phd. (Xem hinh 2)

t

Hinh 2: Anh ASTER khu vuc Ha Noi t6 hop
mau gia luc-dé-can héng ngoai

2.2. Phén loai 4nh cé6 kiém dinh

Tac gia str dung phwong phap phan loai
c6 kiém dinh Maximum Likelihood dé& phan
loai anh ASTER khu vire thye nghiém. Qua
trinh giai doan anh dua trén sy két hop gitra
dir liéu anh vé tinh va két qua khao sat thuc
dia nham dwa ra bd mau. Céng tac 14y mau
dworc tién hanh trén anh véi 6 mau la: nwdc,
thwc vat, dé thi, dat &m, dwong xa, dat
tréng. (Xem hinh 3)
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Hinh 3: Két qué phén loai &nh
bang phwong phap phén loai anh
c6 kiém dinh Maximum Likelihood

2.3. Thuc nghiém tinh toan xac dinh
gia tri phé thwc cua 3 doi twong dat,
nwére, thwe vat trén anh

Dé chiét tach cac dbi twong trén anh,
viéc xac dinh cac gia tri phd thwc clha cac
déi twong déng vai trd quan trong dac biét la
vai trd cla 3 yéu tb chinh trén anh dé la dét,
nwéc, va thwe vat. Qua trinh phan tach déi
twong trong trng diém anh la qua trinh tinh
toan phan doan tham gia clia cac gia tri phd
so cap trong diém anh. Tac gia da xay dung
médun tinh toan gia tri phd thwe bang ngén
nglr l1ap trinh C#. Sau khi chay chwong
trinh, cac két qua chwong trinh sé thé hién
cac gia tri phd thuwc cia ba dbi twong dat,
nuwdc, thwe vat nhw sau:

Gia tri phd thyc cha thuc vat 1a 76 (truc x)
Gia tri phd thue cha dat 1a 110 (truc y)
Gia tri phd thwe cla nwéc 1a 76 (truc x)

T két qua tinh toan gia tri phd thuc trén
ta c6 thé xay dwng dwoc mot tam gia phd
véi 3 dinh |4 3 déi twong dat, nwéc, thue vat
(hinh 4). Trong nghién ctu nay, nhém
nghién ctru sé tién hanh tinh toan véi cac
diém &nh ndm trong tam giac phd nay, ddi
véi cac diém anh ndm ngoai tam giac phd
dwoc dinh nghia 1a cac diém anh nhiéu va
bi loai.
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Hinh 4: Hinh thanh tam giac phé véi 3 dinh
la 3 doi tuong q’ét, nwoc, thure vét trong
khéng gian 2 chiéu vdi truc x la kénh do va
truc y la kénh Céan hong ngoai
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2.4. Thuc nghiém tinh toan ty Ié thanh
phén 3 doéi twong dat, nwére, thwe vat

Sau khi tinh toan cac gia tri endmember
cta 3 yéu té dat, nuwdc, thyc vat trén anh
thwe nghiém, nhom nghién ctru da xac dinh
dwoc tam giac phd vaéi 3 dinh 1a 3 dbi twong
dat, nuwoc, va thuc vat. Noi dung phan nay
sé& dé cap t&i cdng tac tinh toan ty 1& cia 3
déi twong dat, nwdc, va thuc vat trén 1 diém
anh theo cac céng thirc toan hoc duwgc md
ta trong Tap chi Khoa hoc Do dac va Ban db
s6 28/6/2016. Nh6m nghién clu da xay
dwng médun tinh toan ty 1& thanh phan 3 déi
twong dat, nwédc, thwe vat bang ngdn ngir
Iap trinh C#. Sau khi chay chwong trinh, cac
két qué chwong trinh sé thé hién ba anh chi
sb: chi sb6 dat, chi sb nwdc, chi s thuc vat
(hinh 5).

2.5. Phan loai anh sw dung quy trinh
ndng cao dé chinh xac cua céng tac
phéan loai 4nh dwa theo gid tri phé va ty
Ié thanh phan dat, nwérc, thwe vat

Sau khi c6 két qua chiét tach dbi twong
thwe vat va nwdc tir anh chi sb thwe vat va
anh chi s nwéc, nhém nghién ciu tién
hanh coéng anh thay thé cac dbi twong dat
va nwdc trén anh phan loai bang phwong
phap phan loai cé kiém dinh dwoc thwe hién
& phan 2.2 véi cac dbi twong thuc vat va
nwéc vira dwoc chiét tach. Phuong phap
tiép theo dwoc st dung la phuwong phap

Anh chi 56 Nuoc

Anh chi 56 Thue vit

cong anh thay thé cac khu vuc thuc vat va
nwéc duwoc ldy ngudng voi két qua phan
loai c6 kiém dinh. Tac gid da xay dwng mo
dun coéng anh bang ngén ngt¥ lap trinh C#.
Sau khi chay chwong trinh, két qua phan
loai anh dwoc thé hién trén hinh 6.
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Hinh 6: Két qua phén loai énh st dung
giai phap nang cao do chinh xac cua
céng tac phéan loai dnh dwa theo gia tri phd
va ty 1é thanh phéan dat, nudc, thuc vat

2.6. Danh gia dé két qua phan loai anh
sw dung giai phdap nang cao dé chinh xac
cua coéng tac phan loai anh dwa theo gia
tri phé va ty 1é thanh phan dat, nwérc,
thuc vat
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Hinh 5: Céac énh chi s6 Nuc, ,Dét, va Thuec vat ttr két qua tinh toan
ty 1é thanh phan dat, nuérc, thue vat trén anh

22 TAP CHi KHOA HOC DO PAC VA BAN DO SO 29-9/2016



Nghién citu

Cong tac danh gia d6 chinh xac két qua
cla nghién clru dwoc thyc hién bdi hai
phwong phap la: 1. Phwong phap lay mau so
sanh gitra két qua chiét tach nwéc, thuc vat,
két qua phan loai anh cé kiém dinh va anh vé
tinh géc; 2. Phwong phap thdng ké sé diém
anh va dién tich khu vwe thwc phld va mat
nwéc cla két qua chiét tach nwoc, thuc vat,
két qua phan loai anh cé kiém dinh. Véi
phwong phap |4y mau so sanh, 10 khu vuc
sé dwoc ldy mau dé tién hanh céng tac danh
gia so sanh, trong dé 5 mau la danh gia do
chinh xac két qua chiét tach thyc vat va 5
mau dé danh gia do chinh xac két qua chiét
tach bé mat nwéc. Véi phwong phap thdng
k&, nhdm nghién ciru tién hanh tinh so sanh
sb lwong diém anh va dién tich cla két qua
chiét tach thyc vat va nwéc va két qua phan
loai anh c6 kiém dinh. Tac gid da xay dwng
chwong trinh tinh toan diém anh va dién tich
bang ngdn ngi¥ 1ap trinh C#. Sau khi chay
chuwong trinh, két qua phan loai &nh dwoc thé
hién trén cac hinh dwdi day.

Phuwong phép 14y mau so sénh gitra két
qué chiét tach nuéc, thuc vat, két qua phan
loai dnh c6 kiém dinh va anh vé tinh gbc

Nhém nghién ctvu tién hanh danh gia do
chinh xac ctia dbi twong thyc vat va nwédc &
trén anh. Do vay, s&n phdm cta nghién ctru
sé duwoc thé hién con 2 dbi twong la nwéc va

thwe vat. DI liéu phuc vu cdng tac danh gia
dé chinh xac tai day dwgc mo ta trén hinh 7.

10 khu vuc trén anh dwoc lwa chon dé
danh gia dé chinh xac anh chiét tach thuc
vat va nuéc (bang 1). Két qua thwe hién béi
nghién ctru nay cho thay c6 do chinh xac
cao hon so v&i két qua ctia phan loai dbi
twong trén anh phan loai str dung phwong
phap phan loai c6 kiém dinh Maximum
Likelihood. Nhin vao cac mau dwoc thi
nghiém, ching ta co6 thé thay dd chinh xac
két qua phan loai theo phwong phap phan
loai c6 kiém dinh dwa vao dd chinh xac két
qua |4y mau. Trong pham vi bai bao nay,
nhém nghién clru s&r dung phwong phap
phan loai c6 kiém dinh Maximum Likelihood.
Vé&i cac mau, viéc lyra chon mau phu thude
vao kinh nghiém va tinh chd quan cula
nguwoi ldy mau. Vi duy, tai mét sé khu vuc
rudng lua hay khu v tréng hoa mau, sau
khi thu hoach thi ¢é xuét hién. Déi voi dbi
twong ¢4, do lwong chrolophyl hap thu yéu
hon thwc vat néi chung trén anh nén trén
anh t6 hop mau gid c6 mau héng. Véi khu
vuc cé it cd trén nhiéu dién tich dat tréng
hon, viéc ldy mau ca nhivng dbi twong nay
sé lam cho két qua phan loai bj nhiéu, vi
hién twong nhiéu diém anh sé xdy ra do
mau thwe vat (cd) véi mau dat. Do chinh xac
cta két qua phan loai anh thwc hién bang
phwong phap phan loai c6 kiém dinh sé bi

W Touc vir

B e
Anh ASTER tdhopmau Kétquaphinloaianh  Kétquachiéttich
gid Luc-Do-Cén hong c6 kiém dinh nwrdce, thue vit
ngoai

Hinh 7: D& liéu phuc vu céng tac dénh gié dé chinh xac ctua két qua nghién ctru
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anh hwéng vi trén két qua phan loai anh cé
kiém dinh |a I&p thwc vat thay vi lop dat
trbng nhw trén thwc dia. Két qua hién thj trén
Bang 1 cho thay cac nhiéu dién tich khu viuc
dat trong dwoc phan loai thanh 16p thuc vat.
Hién twong nhiéu anh do phan loai nham
I&p gitra I&p nwdc va dat Am ciing dién ra
véi clng co ché nhw trén trong anh phan
loai c6 kiém dinh.

Déi v&i két qua phan loai dwoc thwe hién
bang phwong phap luan ctia nghién ciru thi
hién twong nhiéu diém anh da dwoc gidm.
Do khéng chiu sw chi phdi ciia cong tac lay
mau nén trén két qua phan loai anh cac ddi
twong dwoc thé hién ré nét, it co hién twong
sai s6 phan loai do nham I6p nhv & két qua
phan loai c6 kiém dinh.

Bang 1: Banh gia do chinh xac két qué phén loai dnh

Vit Tinh clt trén anh gac
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Trire

LL ;20 59°40.80°N, 105'4637 33°E

LL 2132517 N, 105°466.75°F |

LL - 21223 617N, 105°4552 52°E

LL 231" 324.49°N, 10531508678

LL -2 43 457N, 1055314078
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Phuwong phép so sénh dién tich gitra két
qua phéan loai dwoc thuc h{_én béi phwong
phap luan cta bai bao va két qua phan loai

Sau khi thwc hién phwong phap so sanh
déi chiéu danh gia dd chinh xac & trén,
nhém nghién ctru tién hanh so sanh dién
tich va sb diém anh déi twong thwc vat va
nuwdc trén két qua phan loai dwoc thue hién
b&i phwong phap ludn cia nhém nghién
ctru va két qua phan loai. Két qua tinh toan
sb lwong diém anh cla déi twong thuc vat
va nwéce thé hién nhw sau:

Bang 2: Sé lwong diém anh cda dbi tuvong
nuwéc va thuc vat trén hai két qué
phén loai anh

Phan loai str
£ R . .| dungtylé
SO luong  (Phan loai co) . phadn| Saisd
diém anh | kiém dinh £ ,
dat, nwérc,
thwe vat
Nwéc 95096 86649 8447
Thyc vat 893871 663138 230733

Xu huéng gidm diém anh clta déi twong
nwéc va thue vat gitka két qua phan loai cé
kiém dinh va két qua phan loai stv dung ty 1&
thanh phan dat, nwéc, thuc vat duwoc thé
hién trén dd thj sau:

Phinloai cékidm dinh Phén loai st dung tj 18
thanh phan B-N-TV

| pat B v

Hinh 8: D6 thj thé hién so sanh sé long
diém anh giira két qud phén loai c6 kiém
dinh va két qué phan loai st dung ty Ié
thanh phén dat, nuéc, thuc vat

Két qua so sanh diém anh va dién tich
gitra két qua phan loai c6 kiém dinh va két
qua phan loai s dung ty |& thanh phan dat,

nuwéc, thue vat cho thay sb lwong diém anh
va dién tich ctia két qua phan loai st dung
ty 1& thanh phan dat, nwéc, thuc vat gidm
nhiéu so v&i sb lwong diém anh va dién tich
cia két qua phan loai sir dung phuwong
phap phan loai c6 kiém dinh. Dac biét véi
ddi twong thuc vat, sb lwong diém anh trén
két qua phan loai s dung ty 1& thanh phan
dat, nuwoc, thuc vat giam 1/3 so véi sb
lwong diém anh trén két qué phan loai st
dung phwong phap phan loai cé kiém dinh.
S6 lwong diém anh bi nhiéu trong khu vuc
thtr nghiém ch yéu tap trung vao nhiéu
thwc vat sang ddi twong khac nhw nhiéu
thuc vat-dat, thwe vat-nuwéc.

3. Két luan

Nghién clru da gép phan gidi quyét
nhirng van dé lién quan dén gidm nhiéu cua
cac dbi twong trén anh déng thdi nang cao
chinh xac két qué phan loai anh. Két qua
cta nghién ctu dwoc thé hién & hai san
phadm d6 1a: Giai phap nang cao dd chinh
Xac cua cong tac phan loai anh khu vuc co
I&p pht hén hep va Quy trinh phan loai anh
dwa trén giai phap nang cao dé chinh xac
cua cbdng tac phan loai anh dwa theo gia tri
phd va ty 1&é thanh phan dat, nuéc, thuc vat.
V@i giai phap nang cao dd chinh xac cua
cOng tac phan loai anh khu vic co 1&p phua
hén hop, nhém nghién ctru da phat trién
dwoc mot phwong phap gidm nhiéu diém
anh béng céach tinh toan gia tri phd thwc cua
3 yéu tb dat, nuwoc, thue vat va ty 18 thanh
phan cla cac yéu t6 nay trén anh. Nghién
clru da dé xuét dwoc Quy trinh phan loai
anh dwa trén giai phap nang cao dé chinh
Xac clia cong tac phan loai anh dwa theo gia
tri phd va ty 1& thanh phan dat, nuwéc, thuc
vat. Két qua phan loai thé hién khu vuc
phan bd cltia ba déi twong dat, nwéc, thuc
vat rd nét, va cé dd chinh xac cao hon két
qué phan loai dwoc thue hién bang phwong
phap phan loai anh cé kiém dinh truyén
théng.O
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Summary

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

Pham Minh Hai, Vietnam 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
popular. 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
representative 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 pixels. 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.O
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