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So sanh thuit toan hoc may vé phan loai 16p phii bé mit tir
anh v¢ tinh Sentinel 2 trén nén tang Google Earth Engine
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Abstract: The Google Earth Engine cloud computing platform has proven highly effective in land cover
classification. In this study, we utilized the Classification and Regression Tree (CART) and Random Forest
(RF) algorithms to classify land cover in Sentinel-2 satellite images. The results in the study area showed
significant variations between the two algorithms. Specifically, the CART algorithm achieved an overall
accuracy (OA) of 0.92 and a Kappa coefficient of 0.85, while the RF algorithm had an OA of 0.89 and a

Kappa coefficient of 0.86.
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1. Pit van dé

Hién nay, co nhiéu thuit toan dugc ung dung mot
cach hiéu qua trong viéc phan loai 16p phu bé mat dat
tir anh v¢ tinh. Trong d6, cac thuat toan Cart, RF 1a cac
thuat toan da ap dung cho viéc hoc may duoc st dung
nhiéu trong phan loai 16p phu tir dit liéu anh vé tinh.
Hién nay, tai Viét Nam va trén thé giéi da cho thay
tinh hi€u qua cta viéc khai thac cac thuat toan Cart
hodc RF va cling danh gia dugc d6 tin cdy cua tung
thuat toan néu trén [1, 2, 3]. Cac két qua phan loai 16p
phu bé mat dat tir anh vé tinh phy thudc nhiéu yéu t6
nhu diéu kién tu nhién, vi tri dia 1y, khi hau ... cia khu
vuc nghién curu, chét luong anh, thoi diém thu nhan
anh, cac loai anh, d¢ phan giai khong gian va cong tac
léy mau, dic biét 1a cac thuat toan sir dung trong cong
tac xur ly, phan loai anh.

Nghién ctru nay tién hanh khai thac dir liéu anh
vé tinh truc tuyén trén nén tang dién toan dam may
GEE, st dung ngon ngit JavaScript xay dung chuong
trinh tinh toan va so sanh két qua phéan loai anh khi
su dung céc thuat toan Cart va RF tai khu vuc quan
Long Bién, Ha Noi.

2. N§i dung nghién ctru
2.1. Dit liéu va khu vuc nghién cuu

Long Bién, Ha Noi, c6 dién tich khoang 60.38
km?, dan s6 271.500 nguoi. Trong nghién ctru nay,
nhom tac gia st dung tu liéu anh vé tinh Sentinel 2
v6i chat lwong hinh anh rd rang, d6 phi may thip.
Két qua da lya chon anh Sentinel 2 thu nhén trong
thang 9 nam 2023. Pay la dit liéu voi d6 phi méy rat
thip, khoang 1.0%, cac thong tin vét 1y cta anh dam
bao chit luong dé tién hanh nghién ciru. Hinh 2.1 thé
hién anh v¢ tinh khu vuc nghién ctru.

2.2. Phwong phdp nghién ciru
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Nhom tac gia lya chon 6 16p phu dé phén loai 1in
luot bao gdom: 1) 16p phii Dt trong, 2) 16p phi Mt
nudce, 3) 16p phua Cay lau nam, 4) 16p phu Cay hang
nam, 5) 16p pha Dan cu, 6) 16p phu Giao thong. Cac
budc phan loai dugc tién hanh: Thu thap dit liéu anh
Sentinel 2 (level 1T) to GEE; Loc va Iya chon anh ¢6
d6 phi may 1a thip nhat; Liy mau theo cac vi tri dé
phuc vu phan loai; Phan loai theo céac thuat toan Cart
va RF; Thu nhén két qua anh phan loai theo thuat toan
Cart va RF; Danh gia d§ chinh x4c cta anh sau phan
loai theo cac thuat toan trén; So sanh két qua anh sau
phén loai cta cac thuat toan.

Céc thuat toan st dung trong phan loai cua nghién
clru nay bao gébm Cart, RF va SVM dugc trinh bay
theo cac ndi dung dudi day:

a) Thuat toan Cart: Thuat toan Cart 1a mdt thuat
toan hoc may c6 giam sat trong hé théng phan loai
dwa trén cdy quyét dinh (Decision tree) va sir dung cac
mau huén luyén dé xac dinh, nhan dang, phan loai dbi
tuong trén dnh vién tham Cart duoc sir dung rong rii
dé phan loai vién tham, né con duoc goi 1a ciy phan
loai va hdi quy [4]. Thuat toan Cart chia khong gian n
chiéu thanh cac hinh chit nhat khong chong 1én nhau
béng phép dé quy. PAu tién, mot bién doc lap x; duge
chon, va sau d6 xac dinh mét gia tri ui tuong Ung.
Khong gian n chiéu dugc chia thanh hai phan. Mot s6
diém thoa man X, <u, va nhiing diém khéc thoa mén
X> U Dbi véi mot bién khong lién tuc, chi c6 hai gia
tr1 la bang hoac khong bang nhau. Trong qua trinh xr
1y d¢ quy, hai phan nay dura vao budc diu tién dé chon
lai mot thudc tinh va tiép tuc phan ving cho dén khi
chia hét khong gian n chidu. Cac thudc tinh c6 gia tri
hé s6 GINI ti thiéu duoc sur dung 1am chi muc phan
ving. Dbi voi tap dir liéu D, hé sé GINI duoc xac dinh
theo cong thurc (1) nhu sau:
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GINIx+(D)=Xi=1kp, *(1-p)=1 —>i= lkp )

Trong d6 k 1a s6 loai mau va P, biéu th1 xac suit
mot mau duge xép vao loai i L Gid tri GINI cang nho
¢6 nghia 1a chat lugng ciia mau cang cao va hiéu ing
phan loai cang tot.

Cay quyét dinh bao gdm cac nat nhidu cip va
nhiéu 1a. Cac nut téi da dé cap dén sé luong 1a tdi
da trén mdi cdy va quan thé 1 tdi thiéu 1a sé lwong
nut toi thiéu chi duoc tao cho tap huan luyén. Dé xay
dung mot cay phu hop, phai tao du cac nut va nhanh.
Gié tri nat toi da 1a khong giéi han néu né khong
duoc chi dinh.
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Hinh 2.1. Mo hinh phan loai theo thuat toan Cart.

b) Thuat toan RF: RF la mot thuat toan hoc tich
hop co thé tich hop nhiéu cdy quyét dinh va sau dé
tao thz‘mh mot khu rimg. Thuat toan két hop cac tinh
ning ngau nhién dé tao ra mot cay. Phuong phap
dong bao dugc sir dung dé tao cac mau huin luyen
va mdi tinh ning da chon duoc rit ngau nhién bang
cach thay thé N (kich thudc cua tap huin luyén ban
dﬁu) Sau d6, két qua du doan cubi cung thu duoc
bang cach két hop nhiéu cay quyét dinh [5] Cong
thirc (2) thuc hién quyét dinh phan loai cudi ciung
nhu sau: H =argmaxY}i=1kI(h, =Y) (2

Trong do H(x) 12 m6 hinh ket hop, hi 1a mo hinh
phan loai ctia cay quyét dinh don 1¢, Y 1a bién dau ra
(hodc bién muc tiéu) va I () 1a ham chi bao. Cong
thtrc cho thay rang RF sir dung da so cac quyét dinh
biéu quyét dé xac dinh phan loai cudi cung.
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Hinh 2.2. M6 hinh phdn logi theo thudt toan RF.
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Tham s6 diéu chinh cua thuat toan RF 1a sb lugng
cay va sb luong ciy duoc chon theo kinh nghiém.
Trong cac bai toan phan 16p dit 1iéu thi thuat toan RF
duoc st dung phé bién. Thuat toan RF duoc danh
gi4 cao boi tinh chinh xac ciia mé hinh. Nhuogc diém
chinh cua thuat toan RF la khéi luong tinh toan lon.

¢) Phwong phdp danh gia do chinh xdc: Ma
tran nham 1an (Confusion Matrix) 1a phuong phap
quan trong va phd bién dugc sir dung dé danh gia do
chinh xac, c6 thé mé ta do chinh xéac cia phan loai
va chi ra sy nham lan giita cac 16p dbi tuong. Cac
thong ké co ban cho ma tran nham 14n bao gdm: Sai
s6 téng thé (Overall Accuracy - OA), Sai s6 ngudi
dung (User’s Accuracy - UA), Sai s6 nha san xuét
(Producer’s Accuracy - PA) va hé s6 Kappa. Trong
dé hé sb Kappa c6 gia tri tir 0.4 dén 0,6 duge danh
gia 1a dat két qua trung binh, gia tri tir 16n hon 0.6
dén 0.8 1a tot va hon 0.8 dén 1.0 1a rat tot.

2.3. Két qud nghién civu va théio ludn

Két qua ciia nghién cru bao gdm ba san pham
anh sau khi phan loai theo cac thudt toan Cart va RF.
M&i mét anh sau phan loai bao gém 6 16p phu dugc
thé hién tai Hinh 2.3.
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Hinh 2.3. Anh sau phdn logi: a. Phdn logi theo Cart;
b. Phan loai theo RF

Céc 16p phii bé miat khu vuc quan Long Bién sau
phan loai duoc thé hién 16 rang theo ting thuat toan
da st dung. Trong d6 16p pht Dan cu dugc xac dinh
1a tap trung, c6 mat do cao phan bd twong déi déu
trén khu vue nghién ctru. Lop Mét nude chiém dién
tich da s6 1a mat nudc song Hong. Lop it trng
tap trung khong cao, nam rai rac xen k& nhau, trong
khi d6 cac 16p thyc vat phan bd nhiéu & cac khu vuc
xung quanh cta quian Long Bién. Sy phdn bd cac
16p pht theo khu vye nhu trén phit hop véi dic diém
tu nhién, phan bd déan cu, tdp quan canh tac va phat
trién kinh t& xa hoi tai quén Long Bién, Ha Noi.

Két qua phan loai theo cac thuat toan Cart, RF ¢
su khac biét vé dién tich d6i voi 16p 1a Dat tréng, 16p
Cay hang nam. Céc gia tri khac biét vé dién tich cua
cac 16p trén 1a 05 va -0.48 km? twong tng vai 0.78%
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va -0.74%. Ddi vai 16p 1a Cay lau nam, sy khac biét
cta két qua gitra hai thuat toan c6 gia tri cao nhat
v6i dién tich khac biét 1.45 km? tuong ung 2.25%.
Lop Dén cu co khac biét dién tich 1a 1.24% tuong
ung dién tich 0.8 km? Lép Giao thong co khac biét
0.22% tuong duong 0.14 km?2 Khac biét nho nhat 1a
16p Mat nude véi 0.11 km? wong duong 0.17%. Cac
su khac biét vé két qua phan loai giira hai thuat toan
hoc may CART va RF duoc thé hién tai Hinh 2.4.

2,00

Dién tich cac Iép pht (km vudng)

-1.00
Dat Mt Cay lau Cay
tréng nuéc nim hang thong
nsm
Khéc biét CART-RF 0.50 011 145 -0.48 0.80 0.14

Hinh 2.4. Két qua phdn logi: a. So sanh két qua phén
logi cdc 16p phi; b. Ty 1é phan tram theo dién tich
tu nhién

Viéc danh gia d¢ chinh xac ctia san phdm phan
loai dua trén ma tran nham lan (Confsion matrix).
Ty 18 diém kiém tra va tong s6 diém 1y mau lan luot
14 30 % va 70%. Két qua cac do chinh xac sau phan
loai thé hién trong Bang 2.1. Theo cac danh gia vé
gia tri ciia hé s6 Kappa dat tir trén 0.41 dén 0.60 1a
¢6 d6 chinh xéc trung binh; Kappa tir 0.61 dén 0.80
1a c6 d6 chinh xéc t6t; Kappa tir 0.81 dén 1.0 1a rat
tbt, con dudi 0.40 1a dd chinh xac kém. Nhu vay do
chinh xac phan loai theo ca hai thuat toan Cart va RF
déu dat loai tét.

Bang 2.1. Do chinh xac phan loai anh

Cart RF
Overall Accuracy (OA) 0.92 0.89
Kappa 0.85 0.86

Phuong phap ldy miu sir dung trong nghién ciru
nay duoc ldy miu theo cac ving dic trung cua timg
16p phu trén anh vé tinh. Chit lugng mau huin luyén
duoc sir dung 1a mot trong nhiing yéu té quan trong
anh huong dén kha ning phén loai anh. Nghién ctru
nay cho théy d6 chinh xac sau phan loai cta thuat toan
Cart va RF 14 gan nhu tuong duong, su khac biét khong
qua 16n. Két qua ctia nghién ctru ciing tuong dong véi
mdt s6 nghién ciru khac trén thé gidi, tuy nhién ciing
¢6 nghién ctru dua ra bao cao nguoc lai. Piéu nay con
phu thudc vao chét lugng mau, chét luong dit li¢u anh
dau vao, ddc diém phan b cac 16p phu cua timg khu
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vuc nghién ciru va nhidu nguyén nhan khac.
3. Két ludin va dé xuat

Trong linh vuc Quén ly dat dai, viéc tng dung
cong nghgé tri tu¢ nhan tao voi cac thuat toan hoc may
va khai thac ngudn dir liéu anh vé tinh trén né tang
dién toan dam may da dem lai hi¢u qua cao, dam bao
d9 tin cay va chi phi rat thip. Dir liéu anh Sentinel-2
sir dung trong nghién ctru 1a ngudn tai nguyén mién
phi va dugc coi la dir li¢u da thoi gian, lién tuc gén
thoi gian thyc da tao ra san pham 1a hién trang cac
16p phu bé mat tai quéan Long Bién, Ha Noi nam
2023. Bd chinh xac cua cong tac phan loai theo cac
thuét toan hoc may CART va RF dat yéu cau cao
va c6 do chinh xac phéan loai gan nhu twong duong.
Nghién ctru ndy méi chi phan loai anh véi 6 16p phu
tir ngudn dit lidu anh vé tinh mién phi. Bé c¢6 nhiing
két qua chi tiét hon, cac nghién ciru sau c6 thé phan
loai nhiéu 16p phu chi tiét hon. C6 thé sir dung nhiéu
hon hai thuét toan ngoai CART va RF dé phan tich
danh gi4 hiéu qua ctia timg thuat toan ddi véi cac khu
vuc nghién ctiru khac nhau.

Két qua nghién ctru c6 kha nang déng gop nhat
dinh cho viéc phan tich, st dung dit liéu anh v¢ tinh
dau vao va cac thuat toan hoc may mot cach hiéu
qua, c6 do tin cay cao cho cac cong tdc nghién cuu
vé phan tich, theo ddi bién dong 16p phu bé mat, 16p
phu st dung dat trong quan 1y dat dai, quan 1y moi
truong tai nhitng khu virc khac c¢6 diéu kién tuong tu.

(Nghién citu nay dwoc sw hé tro ciia Ttruwong
Dai hoc Tai nguyén va Moéi truwong Ha Ngi, Khoa
Quidn ly dit dai trong chwong trinh nghién citu ciia
dé tai md sé 13.01.23.M.03.)
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