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Tom tit

Hién nay, viéc sir dung cdc san phdm vé phdn loai 16p phii bé mdt trén todn cdau da cé thé dem
lai nhitng hiéu qua nhdt dinh cho cdc cong tac nghién ciru, ting dung cho nhiéu nganh. Trong dé, cdc san
phdm c6 dg phan giai khéng gian cao dat dén 10m c6 kha nang dem lai hiéu cao trong quan ly va nghién
cibu, phdn tich di¥ liéu trong quan Iy ddt dai. Cdc san phdm nay gém nhiéu nguon, néi bt la san pham
Dynamic World (DW), Esri’s Land Cover (Esri) va ESA’s World Cover (E WC)... la cdc san pham sir
dung tu liu anh vé tinh va t6ng hop két qua phén loai I6p phii trén toan cau véi dg phdn giai cao va thoi
gian gan thire. Nghién ciru ndy sir dung mo hinh tri tué nhan tao, thudt toan hoc mady thiec hién phan loai
I6p phu bé mdt khu viee Ha Ngi bang anh Sentinel-2 va S0 sanh két qua vdi cac san pham da cé trén thé
gidi dé déanh gid hiéu qua sir dung. Két qua cho thdy rang cac san phdm trén twong doi hiéu qua va cé
thé sir dung cho mot 6 linh vuc chuyén nganh tai Viét Nam, nhat la d@si véi linh vurc quan ly dat dai.
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Abstract

Currently, the use of global land cover products can yield certain benefits for research and
applications across various industries. Among these, products with high spatial resolution, reaching up
to 10 meters, have the potential to provide significant advantages in land management and data analysis.
These products encompass various sources, with notable examples being Dynamic World (DW), Esri’s
Land Cover (Esri) and ESA’s World Cover (EWC)... which utilize satellite imagery and synthesize global
land cover results with high resolution and near-real-time updates. This study employs artificial
intelligence models and machine learning algorithms to classify land cover in the Hanoi area using
Sentinel-2 imagery and compares the results with existing global products to assess their effectiveness.
The results indicate that these products are relatively effective and can be applied to specific specialized
fields in Vietnam, especially on the land management.
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1. Mé dau

C6 nhiéu phuong phap da duoc ap dung to ra rat hiéu qua dé phuc vu viéc phan
loai cac 16p phu bé mit, cac 16p phu str dung dat (Land Use Land Cover — LULC) tir
anh vién tham. Mot trong nhiing phuong phap, cong nghé tién tién hién nay 1a ing dung
cong nghé tri tué nhén tao (Al - Artificial Intelligence) va cac thudt toan hoc may nhim
nang cao kha nang ty dong hda, tu chu trong xu 1y dir li€u cua nguoi dung, giam bt
phu thudc vao cac hé théng phan mém chuyén dung cé gia thanh cao. Trén thé giGi ciing
nhu tai Viét Nam dé c6 nhimg nghién ctru ing dung AL hoc may dé thuc hién phan loai
cac 1op phu bé mat [1, 2]. Hién nay, cic san phdm nay ciing duoc tao ra va luu tri trén
cac nén tang dién toan ddm may co thé truy cap mién phi dé 14p ban do 16p phu st dung
dat [3, 4]. Da c6 nhiéu thuat toan dugc ung dung mdt cach hi¢u qua trong vi¢c phan loai
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16p pht bé mat dit tir anh vé tinh nhu Maximum Likelihood Classifier (MLC),
Minimum Distance Classifier (MDC), K-Nearest Neighbor (KNN), Support Vector
Machine (SVM), Classification and regression tree (Cart) va Random Forest (RF).
Trong do, cac thuat toan Cart, RF va SVM Ia cac thuat toan da ap dung cho viéc hoc
may duoc st dung nhiéu trong khai pha co sé dit liéu anh vé tinh truc tryén tir Google
Earth Engine (GEE). Viéc khai thac cac thudt toan hoc mdy da dugc nhiéu nghién ciru,
ung dung cho thay tinh hi¢u qua trong viéc phén loai 16p phu bé mat tir anh vé tinh [5,
6]. Cac san pham LULC & pham vi toan cau di dugc tao ra nhanh chong nho dit lidu vé
tinh c6 do phan giai trung binh va do phan giai twong déi cao ¢ sin nhu Landsat va
Sentinel. Trén thé gi6i c6 nhitng san pham toan cau nhu Google’s Dynamic World
(DW), ESA’s World Cover (EWC) va Esri’s Land Cover (Esri)... cac san pham 14 ban
d6 LULC cia DW, EWC, Esri dugc mot s6 nghién ctru danh giava két qua cho thay su
tuwong tng vé khong gian manh mé (tire 13 udc tinh dién tich gan bang nhau) cho cac 16p
phu méat nude, khu vuce cong trinh xay dung, thyc phu va mot so loai cay trong. Tuy
nhién, két qua danh gia ciing cho thiy ring san pham ctia EWC thién vé viéc udc tinh
cac 16p phu 1a 16p co, trong khi d6 Esri thién v& 16p phu cdy bui con san pham DW thién
vé cac 16p phu bang tuyét [7, 8].

pé co thé c6 cac tmg dung phu hop tur nhiing san pham toan cdu sin co trén, nghién
clru ndy tién hanh phan loai 16p phii bé mat khu vuc Ha Noi tir anh vé tinh Sentinel-2
va tién hanh so sanh san phdm nay v6i san pham da c6 cia Google 1a DW. Viéc phan
loai 16p phu bé mat khu vuc Ha Noi duge thuc hién trén nén tang di¢n toan dam may
GEE véi thuat toan hoc may RF va dit li€u 1a &nh v¢ tinh Sentinel-2.

2. Dir li€éu nghién ciru

Anh vé tinh Sentinel-2 TOA ngay 18 thang 5 nam 2023 c¢6 d6 phan giai khong
gian 10m ¢ kénh anh toan sic duoc sir dung dé phan loai 16p phu bé mit khu vuc Ha
Noi. Ngoai ra con sir dung san pham di c6 1a DW (cua Google), day ciing la san pham
str dung dir liéu 1a anh vé tinh Sentinel-2 dé phan loai 16p pht bé mat.

DW 1a san pham phén loai 16p phti bé mit tir anh vé tinh Sentinel-2 TOA duya trén
phuong phép hoc may, va co thé cap nhat 16p phu toan cau tir 2 dén 5 ngay mot 1an tiy
thudc vao vi tri. DW dugc thanh 1ap dya trén nén tang dit liéu dién toan dam may cia
Google Earth Engine va m6 hinh AL San pham DW duoc xay dung phu hop voi Nguyén
tic Al ctia Google. Viéc phan loai 16p phu bé mit cia san pham DW duoc phét trién
bang cach sir dung dit liéu dao tao cua Hiép hoi dia Iy qudc gia (National Geographic
Society - NGS). Pay 1a ngudn dir liéu dugc thanh 1ap boi du an hop tac giita NGS va
Google cung v6i Vién Tai nguyén Thé gidi (World Resources Institute VRI). San pham
bao gdm 9 loai 16p phii dwoc mo ta tai bang 1 dudi day:

Bang 1. M6 ta vé cdc logi I6p phii ciia DW

Stt Tén 16p phi Mb ta
1 Mait nudc Céc viing nudce vinh vién va theo mua
2 Cay cdi Bao gom rimg nguyén sinh va rimg thi sinh, ciing nhu rimg trong
3 Co Dong c6 tu nhién, dong cd chin nudi va cong vién
4 Tham thuc vét ngép nudc Rung ngap méan va cac hé sinh thai ngap nudc khac
5 Cay trong Bao gdm cy trong va lua
6 Cay bui Cay bui va cac tham thyc vat thua thot dén ram rap
7 Khu vuc xay dung Céc toa nha chung cu, dudng x4, lang mac
8 Sa mac Sa mac, dt tréng va da 16 thién
9 Biang, Tuyét Bing, tuyét phu vinh vién va theo mua
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3. Phwong phap va két qua nghién ctu

San pham thtr nhat cua nghién ctru duge thuc hién bing cach sir dung nén tang
GEE dé trich xuét dir liéu DW thang 6 nam 2023, day 1a san pham c6 thoi diém tring
v6i san phdm 2 (do nhém nghién ciru ty phén loai) dé ¢ co sé so sanh danh gia hai san
pham nay vé6i nhau.

Déi voi san pham hai, nhom tac gia sir sung nén tang GEE va ngdn ngir 1ap trinh
JavaScrip dé phan loai LULC cua khu vuc Ha N6i, Viét Nam. Viéc phan loai dugc thuc
hién bing mé hinh Al dya trén thuat toan SVM. Dit liu st dung dé phan loai 13 anh vé
tinh Sentinel-2 duoc thu nhin bang cach tong hop trong thang 6 nim 2023. S6 luong
16p phu dugc phan loai la 6 16p bao gdm: Dét trong, Mit nude, Khu vuc xay dung, Cay
coi day dac, Cay bui, Giao thong. Quy trinh nghién clru dugc thé hién tai hinh 1. Két
qua nghién ctru ndy sir dung san pham DW cuing vi phan loai anh Sentinel 2 nim 2023
dé so sanh, dénh gia kha nang st dung ctia cic san pham. Céc san pham toan cau DW
da dugc mot $b nghién ctru danh gia c6 kha nang st dung cho mot sb linh vuc cu thé
vo1 muc do téng quan [9]. Thuat todn hoc may SVM duogc st dung dé phan loai cac 16p
phu. Déi v6i khu vue Ha Noi nhom nghién ciru phan loai gdm 6 16p phii co ban nhu da
néu ¢ trén.
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Hinh 1. So do tong thé quy trinh nghién ciiu
Két qua danh gia do chinh xac phéan loai dya trén cac thong sd nhur do chinh xéac
téng thé (Overall Accuracy - OA) va hé s Kappa cuia ma tran nham 1an (Confusion-
matrix). Trong d6 hé sé Kappa c6 gia tri tir 0,4 dén 0,6 dugc danh gia 1a dat két qua
trung binh, gia tri tir 16n hon 0,6 dén 0,8 14 t6t va hon 0,8 dén 1,0 1a rat tot [10]. Thuc
hién danh gia trén nén GEE v4i ham errorMatrix, trong dé sir dung 70% sé luong miu
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dung dé phan loai anh va 30% sd luong mau ding dé kiém tra danh gia. Cu thé, két qua
danh gia do chinh xac dat dugc gia tri OA va Kappa tuong ung 1a 0,95 va 0,91. Day la
céc gia tri hoan toan c¢6 kha nang dap tmg duoc yéu cau trong phén loai cac 16p phu sir
dung dat tir dir liéu anh vé tinh.

Hinh 2 thé hién két qua so sanh ty 1& cac 16p phil co ban 1a: Mat nude, Dt tréng,
Khu vuc xdy dung dugc phan loai theo cac san pham DW va san pham duoc phan loai
trén nén tang GEE véi thuét toan hoc mdy SVM (GEE-SVM).
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Hinh 2. So sanh ty Ié khdc biét gifa cdc I6p phii sir dung ddt

Céc két qua trén co su khac biét rd rang gitra cac san pham DW va nghién ciru
phan loai v6i thudt toan SVM trén nén tang dir liéu dién toan ddm may GEE.
Bang 2. Két qua khdc biét gitta san pham 16p phii toan cdu DW va két qua phan logi [6p phii theo thudt

toan SVM trén nén tang GEE
Loai san pham Mait nwée (%) Pat trong (%) | Nha cira (%) Thue vat (%)
DW va SVM-GEE 0,2 0,12 -1,4 0,87

Su khac biét trén cling ¢ thé nhin nhan mot cach tuong dbi rd rang trén céac hinh

anh cua cac san pham phan loai 16p phu sir dung dat tai Hinh 3.

N

Lop phii bé mat Ha N6i 18/5/2023 s Lop phl bé mat Ha N&i 18/5/2023 {:}
San pham toan cau DW Phuwong phap phan loai SVM-GEE

Scale 1:150,000 Scale 1:150,000
a. San pham cia DW b. San phdm GEE-SVM

Hinh 3. Cac san phcfm LULC todn cdu va két qua thyc hién phan logi véi thudt toan SVM theo mé
hinh Al trén nén tang dit liéu dién todn dam mdy GEE

Cac khac biét vé két qua phan loai giita cac san pham c6 thé do nhiéu nguyen nhan
bao gém ca khach quan va chil quan. TUr bang két qua cho thay két qua twong déi gin
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nhau hon giita san phdm DW va GEE-SVM. D¢ so sanh cac két qua DW va danh gia do
tin cdy clia san phdm nao tot hon véi cac diéu kién tai khu vuc nghién ciru tai thoi diém
nay la thyc sy con nhiéu kho khan. Tuy nhién két qua ndy cling thé hién sy tuong dong
v6i mot sb nghién ctru khac vé so sanh, danh gi san pham LULC toan cau [11, 12]. Co
nhiéu nguyén nhan ton tai trong viéc danh gia do tin cdy ctia cac san pham toan cau DW
dé phuc vu cac cong tac nghién ciru ciing nhur quan 1y sir dung. Mot trong nhitng nguyén
nhan ban du 1a mdi san phém hudng dén mot trong nhitng muc ti€u str dung khéac nhau,
c6 cac 10p phu sir dung dat khac nhau nén gdy khé khan trong viéc danh gia do chinh
xac cua san pham. Vi 9 16p phu ciia san pham DW, va 6 16p phii duoc phan loai bang
anh Sentinel-2 tai khu vuc Ha N¢i, Viét Nam la kho khan trong danh gia do tin cdy phan
loai cac 16p phu ctia san pham DW. Tuy nhién nghién ctru nay ciing da stir dung 4 16p
phti co ban trung 1ap v6i 4 16p phu cua san pham DW dé so sanh, danh gia cac két qua
nhu di phan tich & trén. Két qua danh gia cling da cho thdy duoc mot sd su twong dong
clia 2 san pham. San phdm DW va GEE-SVM déu 1a san phim duoc phén loai tir dir
liéu anh v¢ tinh Sentinel-2 thu nhan ngay 18 thang 5 nam 2023, day cling la cac san
pham duoc coi nhu 13 san pham gan thoi gian thuc (Near Real Time — NRT) nén kha
ning tuong dong vé két qua phan loai c6 kha ning cao hon nhu két qua thé hién tai Bang
2. Trong d6 16p dat tréng v6i dién tich bao phu thdp nén su khac nhau khong 16n, chi 1a
0,12%; 16p Nha cura va 16p Thuc vat ndi chung ¢6 khac biét 16n toi -1,4% va 0,87%.
Riéng vé 16p Mit nude thé hién sy tuong ddng cao giita hai san phdm véi gia tri khac
biét 1a khoang 0,2%.

4. Két luan

Viée chuyen dbi phuong phap khai thac, phan tich dir li¢u anh v¢ tinh tryc tuyén
va cac san pham toan cau phuc vu cong tac quan ly dat dai dang ngay cang to ra hi¢u
qua. Diéu nay ciing gop phan tich cuc vao cong cudc chuyén doi sé noi chung hién nay
va cua nganh Quan ly dat dai noi riéng.

San pham DW 13 mét trong nhung san phdm vé cac 16p phu toan cau c6 nhiéu uu
diém nhu 1 gan thoi gian thuc, ddy 1a mot trong nhiing yéu tb rit quan trong trong cac
phén tich, danh gia phuc vu cong tac quan 1y nha nudc vé dat dai, méi truong. Nghién
ctru nay ciing cho thiy sy tuong dong vé két qua tot hon giira san pham DW va SVM-
GEE.

Céc két qua phan loai anh dd duoc danh gia va thé hién duoc do tin cdy, tuy nhién
dé c6 nhimng can cir chic chin hon nita, cac nghién ctru tiép theo sau nay nén co su so
sanh véi cac loai ban do nhu 12 ban dd hién trang str dung dit qua cac thoi ky.

Ngoai ra, dé nang cao hon nita hiéu qua str dung cc san pham toan céu phuc vu
cong tac nghién ciru, quan 1y dat dai mot cach nhanh chong, chinh xéac, can c nhiing
nghién ctru danh gia cu thé cua timg loai san pham DW va cac san pham toan cau khac
cho timg loai 16p phu va dbi véi ting khu vue khac nhau.

Cam két ciia cac tac gia

Tat ca cac tac gia co tén trong bai bdo cam két sy dong thuan va khong co xung

dot 1ot ich trong cong bd khoa hoc tai bai bao nay.
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