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PANH GIA PO CHINH XAC TRONG PHAN LOAI LOP PHU
DUA TREN THUAT TOAN HQC MAY VA DU LIEU
VIEN THAM THONG QUA GOOGLE EARTH ENGINE:
AP DUNG TAI TINH PAK LAK

Giang Thi Phwong Thao'!, Pham Thi Thu Hwong?
Pham Viét Hoa', Nguyén An Binh'
Vién Dia ly tai nguyén TP. HCM, Vién Han 1am Khoa hoc va Cong nghé¢ Viét Nam
*Truong Pai hoc Tai nguyén va Mai truong Ha Noi
Tém tit
Cac thuat toan hoc may cho phép tang cuwong do chinh xac cua cac mo hinh phan
loai I6p phii trén dir liéu anh vé tinh quan sat trdi dat. Két hop véi cde nén tang dién
todn dam may, quy trinh nay dwoc thuc hién tw dong nham dam bdo hiéu sudt xir 1y
mot tép div liéu 1om chiva nhiéu théng tin khéng gian cé gid tri dwoe triét tach tir dnh
vién tham. Nghién ciru nay danh gid dg chinh xdc ciia cdc mé hinh phdn loai 16p phii
trr anh vé tinh quang hoc Landsat 8 (LS8) va Sentinel 2 (S2) trén Google Earth Engine
(GEE). Gid tri phé phan xa mdt ddt dwoc sir dung lam dau vao cho mé hinh hoc mdy
Classification And Regression Tree (CART) va Random Forest (RF) phuc vu phan logi
7 logi hinh hién trang 16p phii tinh Pdk Lak nam 2021. Két qud danh gid dg chinh xdc
sau phdn loai dd chi ra rang, véi dién tich khodng 13.000 km? trén quy mé cdp tinh
Pak Lak, anh LS8 cung thudt toan CART dat dwoc do chinh xdc cao nhat véi hé sé
Kappa la 0,85. Quy trinh hodn thién cung cdp gidi phdp tw dong héa trong phuc vu
thanh ldp ban dé hién trang 16p phii chinh xdc va tin cdy, hé tro cho cdc c¢éng tac trong
linh vyc tai nguyén va moi truong.
Tir khéa: Pik Lik; Google Earth Engine; Hoc may; Landsat 8; Sentinel 2; Vién
tham.
Abstract

Accuracy assessment of landcover classification based on various machine
learning algorithms and remotely sensed data through Google Earth Engine:
Application in Dak Lak province

Machine learning algorithms allow for increasing the accuracy of land cover
classification models from earth observation satellite images. Combined with cloud
computing platforms, the procedure is performed automatically to ensure efficient
processing of a big dataset containing a plethora of valuable spatial information
extracted from remotely sensed images. This study evaluates the performance of
various classification models from Landsat 8 (LS8) and Sentinel 2 (S2) optical satellite
images through Google Earth Engine (GEE). Spectral surface reflectance values are
used as input to the Classification And Regression Tree (CART) and Random Forest
(RF) machine learning models to classify 7 land cover classes in Dak Lak province
in 2021. Statistical error revealed that, with an area of about 13,000 km? on the scale
of Dak Lak province, the LSS image combined with the CART algorithm achieved
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the highest accuracy with Kappa of 0.85. The all-inclusive procedure provides an
automatic solution of accurate and reliable land cover mapping, as well as supporting
natural resources management and the environmental monitoring.

Keywords: Dak Lak; Google Earth Engine; Machine learning; Landsat 8; Sentinel

2; Remote sensing.
1. Mé dau

Khai niém hién trang 16p phu duoc
dung dé chi cac d6i twong vat 1y (sinh
hoc) c6 thé quan sat dugc trén bé mit trai
dat. Nhu cau chi tiét hoa dé giam sat va
dinh lugng chinh xac 16p phu trén quy
mo khong gian - thoi gian dang 1a nhiing
doi hoi cip bach, chinh vi thé van dé
nay luén dugc quan tdm dac bi¢t trong
cac nghién ctru vé quan Iy tai nguyén
thién nhién va moi truong, phong chdng
thién tai, quy hoach, xay dung cac chinh
sach cua Chinh phu. Ké tir khi birc anh
vién tham dau tién duoc chup tur vé tinh
America’s Earth Explore 6 ndm 1959
[1], tng dung cla cong nghé vién tham
trong thanh lap ban dd hién trang st dung
dat va 16p phu (Land Use Land Cover -
LULC) cho dén nay da tré mot linh vuc
nghién ctru dién hinh va Ién manh. Mic
du vay, cong tic ndy da, dang va s& van
12 mot nhiém vu ludn ludn cap thiét phuc
vu cho thong ké thuong ky bién dong st
dung dat va 16p phu ciing nhu cung cap
ngudn dir liéu ddu vao quan trong cho
cac nghién ctu chuyén sau trong linh
vuc khoa hoc trai dit.

Chuyén doi tr viéc ap dung cac
phuong phap phan loai truyén théng sang
cac mo hinh tri tu¢ nhan tao dang la xu thé
moi hién nay. Viéc cap nhat lién tuc céac
mo hinh hoc may phuc vu phén loai khong
giam sat (Unsupervised classification) va
co6 giam sat (Supervised classification)
dua trén pixel [2], hodc tich hgp mo hinh

hoc sau cung véi phuong phap huéng dbi
tuong (Object-oriented) véi da dang céc
thuat toan mé ra nhiéu nghién ctru chuyén
sau cho phép ting cuong kién thic va
hiéu biét xung quanh linh vyc quan tim
[3]. Trén thé gi6i ciing nhu tai Viét Nam
hién nay, chu dé nghién ctru nay dang
dugce thuc hién véi nhiéu cong trinh cong
b trong nhiing nim gan day.

Nhiéu bo cam vé tinh d phan giai tir
trung binh dén cao va mién phi da duoc
thir nghiém tai cac khu vuc c¢6 canh quan
16p phii ddng nhét va phuc tap tai Viét
Nam. Anh Landsat 7, 8 c6 d6 phan giai
trung binh 15 m véi kénh toan sic, 60 m
v6i kénh nhiét va 30 m véi kénh pho da
dugc két luan 1a phu hop cho viéc xay
dung ban d6 16p phi1 khu vue Tay Nguyén
[4]. Anh Sentinel 2 ciing dd duoc két luan
c6 d6 phan gidi cao phuc vu cho thanh
1ap ban d6 hién trang rimg [5]. M6 hinh
phan loai ty dong tir thuat toan hoc may
Random Forest trén by dir liéu Landsat
5, 7, 8 giai doan 30 nam cho phép danh
gia chi tiét sy thay doi cia cac hoat dong
sinh ké noéng nghiép viung Pong Thap
Mudi thude ving dong bang séng Ctru
Long [2]. Cung v&i viée chuyén d6i mé
hinh phan loai 1én cic nén tang dién toan
dam may, mot loat cac wu thé khi so sanh
voi1 cac gidi phap thuc hién trén may tinh
dé ban da duoc két luan bao gom (1) Tiét
kiém thoi gian va cong strc khi thuc hién
tién xur 1y dir liéu; (2) Quy trinh dugc thyuc
hién tu dong cung vaéi hiéu nang xu 1y dir
liéu 16n; (3) Kha nang chia sé dir li¢u va
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san pham dén nguoi ding cudi va (4) Cho
phép tao ra moét co so dir liéu khong gian
vo cung 16n phuc vu cac phan tich tiép
theo nhu chudi dit liéu, md hinh hoa [6].

Nghién ctru nay danh gia kha nang
ctia 2 thuat toan hoc may phd bién hién
nay trong phan loai hi¢n trang 16p phu
bé mat tir dir liu anh quang hoc. Lya
chon khu vuc nghién ctu dién hinh véi
diéu kién canh quan khong ddong nhat
tai tinh Dak Lak, gia tri phé phan xa
mit dat (Surface reflectance) sau hiéu
chinh khi quyén triét tach tir anh vé tinh
Landsat 8 (LS8) va Sentinel 2 (S2) dugc
stt dung dé xdy duyng mé hinh phan loai
dua trén thuat toan Random Forest (RF)
va Classification And Regression Tree
(CART). banh gia d9 chinh xé4c sau
phan loai duoc thuc hién dua trén do
chinh xac tong thé, do chinh xac ngudi
dung, do chinh xac nha san xuit va hé s6
Kappa nham so sanh va lya chon thuét
toan cting nhu loai hinh dit li€u anh vé
tinh phu hgp cho quy mo khu vyc nghién
ctru. Quy trinh cac bude xir Iy duoc thiét
l1ap trén GEE minh chung cho kha nang
tu dong hoa, tiét kiém thoi gian xu 1y,
ddng thoi d& dang chuyén dbi dé ap dung
cho quy md khong gian va thoi gian khac
nhau mot cach linh hoat.

2. Khu vuc nghién ctru va dir liéu
str dung

2.1. Khu vuc nghién cuu

Pik Lik thudc khu vuc Tay Nguyén,
c6 dién tich 13.125,4 km? chiém 27,6 %
dién tich vung Tay Nguyén va 3,9 %
dién tich ty nhién cua ca nudc. Khu vuc
nghién ctru nam trong khoang toa do dia
ly tor 107°28'57" - 108°59'37" d6 kinh
bong va tur 12°9'45" - 13°25'06" d9 vi

Nghién ciru

Béc. Khi hiu toan tinh dwoc chia thanh
2 vung tiéu khi hau. Vung phia Tay Béc
c6 khi hau ning nong, kho hanh vé mua
kho, ving phia Bong c6 khi hau mat mé,
6n hoa. Do dic diém vi tri dia 1y, dia hinh
nén khi hau & Pék Lik vira chiu su chi
phdi ciia khi hau nhiét d6i gié mua, vira
mang tinh chat cua khi hau cao nguyén
mat diu. Piéu kién khi hau mang lai cac
wu thé cho viéc phét trién nong nghiép
trén dia ban toan tinh.

2.2. Dit ligu swr dung

Dit liéu thyc dia bao gdm 390 diém
thuc dia dai dién cho 7 loai hinh 16p phu
chu yéu duoc diéu tra trén toan tinh Pak
Lak bao gom (1) Mit nude; (2) Dan cu va
cong trinh; (3) Lua; (4) Cay nong nghi¢p
khac bao gdm cdy an trai va ciy cong
nghi¢p nhu cao su, ca phe, ho tiéu; ®))
Rimg day; (6) Rung thua va (7) Pt trong.
Trong s6 diém dir liéu thyuc dia nay, 70 %
s& dugc dung dé thuc hién phan loai va
30 % con lai dugc dung dé danh gia do
chinh xé4c sau phan loai (Hinh 1).

Dit liéu vién tham duoc st dung
trong nghién ctru bao gom dir liéu anh vé
tinh LS8 va S2. B cam Operational Land
Imager (OLI) trén v¢€ tinh LS8 cia Hoa Ky
gdém 9 kénh phd (30 m), 1 kénh toan sic
(15 m) va 2 kénh hong ngoai nhiét (100
m). Dbi véi thé hé vé tinh S2 cua chiu
Au, bd cam MultiSpectral Instrument
(MSI) gém 12 kénh phd c6 do phan giai
tir 10 - 60 m. Luu ¥ rang gia tri phd phan
xa mit dat (Surface reflectance) sau hi¢u
chinh khi quyén va loc may duogc str dung
lam dau vao cho mé hinh phan loai nham
giam thiéu céc sai s6.
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® Diém thuc dia
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Hinh 1: So dé cdc diém thwe dia khu viee nghién civu

3. Phuong phap nghién ciru

Quy trinh nghién ctu téng thé bao
gom cac budc tien xu Iy dir li€u, xay dung

khoa giai doan, tinh toan cac chi s6 hd tro
cho vi¢c phan loai, thyc hi¢én phan loai
theo cac phuong phap khac nhau (Hinh 2).
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Hinh 2: So dé quy trinh nghién ciru

Két qua cac qua trinh phan loai két hop
voi dir liéu thue dia va dir liéu khac tao thanh
bo co so dit liéu dia khong gian tong hop
phuc vu cho viéc danh gia do chinh xac sau
phan loai, phan tich thong ké va bién tap ban
d6. Trong nghién ctru ndy, quy trinh dugc
thyc hién trén nén tang dién toan d4m may
GEE nham muc dich tan dung uu thé trong

58

viée str dung mot co so dit liéu vién tham 1én
san o, cung v6i cac phép phan tich xir Iy va
mo hinh phan loai hoc may hi€u nang cao
nham cung cap mot giai phap toan dién va
tw dong hoa trong thanh lap ban d6 16p phu.
Céc san pham ban do sau phan loai va danh
gia d6 chinh xac duoc tai vé nhdm muc dich
phén tich théng ké va trinh bay hién thi.
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3.1. Thudt toan phdn loai

Nghién curu lya chon va thtr nghi¢m 2
thuat toan phan loai hoc may (1) Cay phan
loai va hoi quy CART va (2) RE. Trong do,
thuat toan CART dua trén cdy quyét dinh
c¢6 wu diém 1a rat don gian va truc quan, it
yéu cau chuén bi dit liéu ca dit lidu sb va dix
liéu phan loai, tuy nhién lai c6 nhuogc diém
1a ¢6 thé tao ra cac cay khong co kha ning
khai quat hoa tot, cac bién thé nho trong dir
liéu c6 thé tao ra mot cay hoan toan khac.
Thuat toan rirng ngau nhién ciing duoc xay
dung dya trén CART, tuy nhién bao gom
nhiéu cay quyét dinh CART khac nhau ciu
thanh boi yéu t6 ngiu nhién (Random).
Khac véi CART, két qua du doan tir md
hinh RF s& dugc tong hop tir cac quyét
dinh, do do6 s€ phuc tap hon so véi cay
quyét dinh don 1é CART.

3.2. Sir dung chi so hé tro phén logi

Mot trong nhitng uu diém ciia viée thyc
hién phan loai trén cac thuat toan phan loai
hoc may 14 ¢6 thé bd sung cac théng tin khac
ngoai thong tin co san trén cac kénh anh clia
dir liéu vé tinh. Viéc nay nham lam ting do
chinh x4c ctia k¥ thuat hoc may, cu thé trong
truonghop naylacay quyétdinh CART vaRE.
Nghién ctru da bd sung chi s6 thuc vat chuan
hoa (Normalized Difference Vegetation Inde
- NDVI) va chi s6 khac biét nuéc chuan
héa (Normalised Difference Water Index -
NDWI).

Chi s6 thuc vat chuian héa NDVI
duoc phan tach tir cac kénh can hong
ngoai (Near Infrared - NIR) va kénh song
nhin thay do (Red) dé thay duoc su khac
nhau cua cua tung loai hinh tham thuc vat
nhu ring day, rung thua, cdy nong nghiép.
C6 nhiéu céc chi sb thuc vat khac nhau,
nhung chi s6 thuc vat chuan hoa NDVI da
duoc ching minh 1a chi s6 phd bién nhat
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dé giam sat su thay doi trang thai thuc vat.
Chi s6 NDVI duoc tinh theo cong thic:
NDVI = PNIR —PRED (1)

PNIR+PRED

Trong d6: NIR, RED 14 pho phan xa

& dai song can hong ngoai va dai do. Gia
tri NDVI nam trong khoang tir -1 dén +1.
Giatri NDVItir 0 - 1 cho théy khu vuc co
do phu thuc vat bién thién tur thép td1 cao.
NDVI c6 gia tr1 am cho théy tai khu vuc
d6 khong c6 thuc vat, ¢6 thé 1a nhitng déi
twong mat nudc hay cong trinh xay dung
Chi s6 NDWI duoc dé xuit xay dung

b6i McFeeters [7] nhidm ti da hoa d6 phan
Xa cua vung nudc mat trong dai sobng mau
xanh lyc (Green) va giam thiéu do phan xa
ctia ving nudc mit trong dai hong ngoai
gan NIR, voi cong thirc nhu sau:

NDWI = PGreen —PNIR

PGreentPNIR (2)
Trong d6 NIR, Green 1a phd phan xa

& dai song can hong ngoai va dai xanh lyc.

Gia tri NDWI thong thuong dugce xac dinh

voi nguong 0 voi cac gid tri duong 1a nude

va cac gia tri am 1a d6i tugng khong nude.
3.3. Ddanh gia do chinh xdc

Dé danh gia d6 chinh x4c cua phuong
phap, 30 % dir li¢u thyc dia dugc st dung
dé tinh toan cac chi s6 bao gdm do chinh
xac toan cuc (Overall accuracy), do chinh
xéac nha san xuat (Producer’s accuracy), do
chinh xac nguoi dung (User’s accuracy)
va hé s6 Kappa (K).

A , , \ T ni
Do chinh xac toan cuc =221 (3)
n
Do chinh xéac nha san nij
xuat dugc tinh theo e 4)
cong thirc
Do chinh xac nguoi ny;
dung dugc tinh theo — (5)
cong thirc
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(6)

Trong do:

k: S6 16p.

n: Téng sb6 diém thyuc dia duoc dung
dé danh gid d§ chinh xéc.

n,: Téng s6 diém thude 16p i (i

k) trén anh dugc phan loai vao 16p

] (] = 1,2,. ...k) ngoai thuc té, day 1a nhirng
diém dugc phan loai dung.

nj, = Z]k=1 nij 1a tong s6 mau tir két
qua phan loai anh v¢ tinh.

n, = YK nij 1a tong sb mau co
duoc tur dir liéu tham khao.

4. Két qua va thao luin

4.1. Két qua phén logi hién trang
lop phu tinh Dak Lak

Hién trang 16p phu tinh Pak Lik tai
thoi diém thang 3 nam 2021 dugc phan loai

trén anh LS8 va S2 bang thuat toan CART
va RF duoc trinh bay tai Hinh 3. Ddi voi
cac phuong phap phan loai dua trén anh
LS8, két qua cho thay 1a rimg day phan lén
tap trung tai trung tm phia Pong nam cua
tinh. Nguoc lai, rung thua chu yéu phan
bb tai phia Tay, Tay béc va rai rac tai trung
tam cua khu vuc nghién ctru. Mat nudc cia
tinh cha yéu 1a cc con song va hd chira
nude phan bd déu khip khu vuc nghién
ctru. Ca tinh ¢6 hai khu vuc c6 16p phu lua
noi bat phan bd tai phia TAy cua trung tim
va phia Tay nam cua khu vuc nghién ctru.
Déi voi dir lidu 16p phu duoc thanh 1ap tir
anh c6 d6 phan giai khong gian cao hon S2
cho thay do chi tiét hon so voi LS8 khi ap
dung thuat toan CART va RF. Tuy nhién,
su phin bd cua cac ddi twong twong tu
nhu két qua phan loai trén anh LSS. Diém
khéc biét 16n nhat dén tir viée phan loai cac
ving canh tic nong nghiép bao gém ca cay
an trai va cdy cong nghiép nhu ca phé, hd
tiéu phan 16n phan bd xung quanh khu vuc
trung tAm voi dién tich twong ddi 1on.

760000

1480000

1420000

Mat nuée
Din ar cong trinh
Lia

Ciy néng nghiép khid
Rimg thua

Dit ndng

CART

A . LANDSAT-8OLI

o3® 3 » ®
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=+

1420000
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Din cr cong trinh
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1480000
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SENTINEL-2 MSI

20000 880000 940000

Hinh 3: Két qud phdn logai hién trang lop phu khi dap dung thudt toan CART va RF trén
dit ligu dnh vién tham LS8 va S2
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Théng ké tai Bang 1 cho thdy dién
tich va co cdu cac loai hinh 16p phu theo
phan tram tai tinh Pak Lik khac nhau khi
ap dung cac thuat toan phan loai khéc
nhau trén céc dir liéu anh khac nhau. Téng
dién tich cac loai hinh 16p phu trén toan
khu vuc nghién ctru 1a 1.306.927,8 ha.
Lép phu chiém dién tich 16n nhat 1a ring
day, voi co cau 36,8 % khi sir dung thuat
toan CART va 33,9 % khi 4p dung thuat
toan RF cung trén anh LS8. Pbi véi anh
S2, co cau phan bd 16m nhét thude vé dbi
tugng cay nong nghi¢p khac, véi 29,9 %
trén CART va 43 % trén RF. Nguoc lai,
d6i tuong 16p phu c6 do bao phii thap nhat
trén ca hai loai anh va thudt toan phan
loai 1a mat nudc. Trén anh LS8 vdi ca 2
thuat toan, mat nudc bao phu lan luot 1a

Nghién ciru

1,4 % va 1,3 %. Trén anh S2, gia tri nay
la 1,7 % va 3,3 %. Rung thua cting co
dién tich phan b6 dang ké. Trén anh LS8,
dbi tuong nay cé phan trim phan bd 1a
17,3 % bang thuat toan CART va 15,5 %
béing thuat toan RF. Trén anh S2, dbi
tuong niy cé gia tri phan b 1a 18,6 %
trén CART va 11,9 % trén Random Forest.
Trong cac loai hinh thuc vat, lua 1a loai
hinh ¢6 dién tich bao phu thdp nhat. Trén
anh LS8, loai hinh nay chiém 3,2 % téng
dién tich véi thuat toan CART va 3,5 %
voi thuat toan RF. Vo1 anh S2, gia tri nay
la 4,1 % trén CART va 4,8 % trén RF.
Pat trong c6 dién tich phan bé dang ké
tai khu vuc nghién cuu, cu thé 12 10,7 %
(CART), 11,1 % (FF) trén anh LS8 va
15,9 % (CART), 10 % (RF) trén anh S2.

Bing 1. Thong ké di¢n tich (ha) va co ciu (%) cdc logi hinh I6p phii tinh Dik Lik theo
cdc phwong phap phdn logi va dir liéu anh st dung

CART - LS8 RF - LS8 CART - S2 RF - S2

Diéntich | % | Diéntich | % | Diéntich | % | Diéntich | %
Mit nude 17.992,7 | 14 | 17.186,8 | 1,3 | 224252 | 1,7 | 43.332,8 | 3,3
Dén cu cong trinh 56.101,5 | 4,3 | 82.390,9 | 6,3 | 71.1294 | 54 | 55417,1 | 42
Lia 42.163,5 | 32 | 45.893,1 | 3,5 | 53.611,3 | 4,1 | 62.151,1 | 4,8
Cay nong nghiép 343.127,1 | 26,3 | 370.717,8 | 28,4 | 390.118,3 | 29,9 | 562.200,6 | 43,0
Rimg thua 226.338,5 | 17,3 | 203.107,8 | 15,5 | 243.177,0 | 18,6 | 155.321,5 | 11,9
Dit trong 139.891,1 | 10,7 | 145.016,4 | 11,1 | 207.927,5 | 15,9 | 131.048,3 | 10,0
Rimg day 4813134 | 36,8 | 442.615,2 | 33,9 | 318.539,1 | 24,4 | 297.456,5 | 22,8
Tong 1.306.927,8

4.2. Danh gia d¢ chinh xdc sau
phan logi

Bang 2 thé hién chi tiét do chinh xac
ctia cac két qua phén loai theo cac cach thirc
két hop anh vé tinh va mo hinh phén loai
khac nhau. Bing ca hai thuat toan CART
va RF, anh LS8 dat 0 chinh xac toan cuc
1an luot 1a 85,25 % va 79,51 %, voi hé sb
Kappa 1an luot 14 0,85 va 0,8. Trén anh S2,
dochinhxactoancucla75,83 %va73,53 %,
Kappa 1an luot 13 0,76 va 0,73. C6 thé thay,
Kappa cua cac loai anh trén ting thuat

toan déu tir mirc trung binh dén cao, minh
chimg cho d¢ tin cdy ctia quy trinh dé xuat.
So sanh d¢ chinh xéc khi &p dung riéng cac
thudt toan phan loai CART va RF cho tuing
ngudn anh vé tinh khac nhau cho thiy do
chinh xac téng thé cao nht thudc vé thuét
toan CART &p dung phan loai trén anh LS8
v6i d6 chinh xéc tong thé dat 85,25 % va
Kappa dat 0,85 thudc loai tdt. Loai anh va
phuong phap phan loai c6 dd chinh xac
tong thé thap nhat 1a anh S2 va thuét toan
RF v6i do chinh xéc tong thé dat 72,95 %
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va hé sb Kappa 1a 0,73 thudc loai trung
binh. Bén canh do, qua d6 chinh xac nguoi
dung va do chinh xac nha san xuét, c6 thé
thdy d6i tuong 16p phu mat nude ludn co
d6 chinh x4c cao va it bi nham lan véi
cac ddi tugng khac (>85 %). Nhin chung,

phuong phap RF thuong c6 dd chinh xac
ctia cac loai 16p phu thip hon CART ¢ ca
2 loai anh. Thém vao do, trong nghién ctru
nay, anh LS8 ciing thé hién 14 tu liéu uu thé
hon khi sir dung dé phan loai 16p phu tinh
Dik Lak.

Bing 2. So sanh d¢ chinh xdc cdc két qua phan loai

Loai hinh bo
bo c!u’nh Mit DﬁP ow| CAﬁy Rimg| DAt | Rimg ?hilih Kappa
xdce nuge | N8 Lia nong | | r fng| day xdc tgng
trinh nghiép thé
CART |Nha san xuét | 100,00 | 76,92 |100,00 | 76,92 | 60,00 | 79,17 | 88.89 85,95 0.85
LS8 |Nguoidung |100,00| 100,00 | 80,00 | 55,56 | 66,67 | 79,17 | 100,00 ’ ’
RF  |Nhasan xuét | 100,00 | 83,33 | 87,50 | 57,89 | 35,71 (90,00 | 85,71 70,51 0.3
LS8 |[Nguoidung |100,00| 50,00 | 70,00 | 61,11 | 55,56 | 75,00 | 100,00 ’ ’
CART |Nha san xuét | 100,00 | 91,67 | 66,67 | 53,33 | 36,36 | 55,56 | 87,10 76.23 0.76
S2 Nguoi dung | 96,67 | 78,57 | 66,67 | 44,44 | 57,14 | 62,50 | 87,10 ’ ’
RF  |Nhasan xudt | 88,46 | 90,00 | 57,89 | 66,67 | 69,23 | 68,18 | 70,00 77,05 073
S2 Nguoi dung | 85,19 | 64,29 | 91,67 | 57,14 | 45,00 | 88,24 | 77,78 ’ ’

4.3. So sdnh giita cdc két qud

phan loai

Ca hai phuong phéap phéan loai CART
va RF khi sir dung cho anh S2 déu cho cac
két qua co do chi tiét cao hon so véi anh
LS8. Didu nay c6 thé Iy giai 1a boi vi do
anh S2 c6 do phan giai khong gian cao hon
LS8. Trong khi S2 v6i cac kénh pho chinh
do, lam, luc, can h(‘Sng ngoai c6 do phan giai
khong gian 10 m, LS8 bao gom cac kénh
trong dai song nhin thay, can héng ngoai
va hong ngoai song ngan déu c6 chung do
phan giai 30 m. Mic du ¢ do chi tiét cao
hon khi tién hanh phan loai, song qué trinh
phan loai ciing cho thdy xuit hién cac pixel
phan loai sai (nhiéu) trén cac khu vuc co
cung mot loai hinh 16p phu, vi du nhu ring
day véi rimg thua, dat trong lta voi cac loai
cay nong nghiép khac (Hinh 4).

Dbi voi timg loai hinh 16p phu, cac
phuong phap phan loai dya trén thuat toan
CART va RF khi 4p dung 1én dir li¢u anh
LS8 va S2 ciing cho céc két qua phan loai

62

c6 su khac biét. Mt nudc 1a di twong ma
cac phuong phap phan loai khac nhau dé
nhan biét nhat va cac két qua gan nhu dong
nhat. Trong truong hop nay, chi s6 NDWI
cling c6 tac dung hd trg cho viéc phan biét
cac d6i twong nude - khong nudce tot hon.
Déi véi loai hinh 16p phu khu dan cu va
cong trinh xay dung, 16p phu cay nong
nghiép khac va rimg thua thudng bi nham
1an, trong d6 thé hién chi tiét hon khi sir
dung dit liéu anh S2. Lia cho thiy sy phan
biét kha tot v6i cac loai hinh 16p phu con
lai. Loai hinh 16p phu cay nong nghiép khac
thuong bi nham 1an véi rimg. Rimg thua
va rimg day thuong bi nham 1an véi nhau,
ngoai trir thuat toan phan loai RF trén anh
S2 cho két qua tuong ddi khac véi ba cach
thirc két hop con lai. Khu vuc dat trong c6
thé nhan biét rd rang trén anh LS8 va S2,
cting nhu khi ap dung thuat toan phan loai
CART va RF. Ngoai ra, anh S2 ciing ghi
nhan sy nham 14n giita d6i tuong rimg day
va dét trong laa, trong khi anh LS8 c6 thé
phan biét ro hai loai hinh nay (Hinh 5).
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Hinh 5: Sai khdc giita cdc cdach thirc két hop phin loai trén cdc loai hinh lop phii

5. Két luan

Trong nghién ctru nay sir dung ngudn
dr li€u anh v¢ tinh quang hoc LS8 va S2,
két hop v6i cac thudt toan phan loai CART
va RF dé phan loai hién trang 16p phu tinh
Pk Lik thang 3 nim 2021. Nhan dinh
chung 1a thuat toan CART va RF déu cho
ra két qua kha tuong dong va dang tin ciy
v61 do chinh xac cao. Vi quy moé khu vuce
nghién ctru, khi phan loai trén anh v¢ tinh
LS8 cho dd chinh x4c cao hon va it nhiéu
hon so v&i1 anh S2. Dir liéu anh S2 véi do
phan giai khong gian 10 m can c6 chinh
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stra sau danh gid do chinh xac dé giam
bot nhi€u. Cé hai loai anh LS8 va S2 déu
can ¢ nhirng tinh chinh sau khi phén loai,
phan 16n dya vao kinh nghiém cta nguoi
phan loai dé cho ra két qua chinh xac nhat.
Quy trinh 4p dung trén nén tang dién toan
dam may GEE cho phép thuc hi¢n nhanh
chong va chinh xac, tu dong hoa trong
viéc ap dung mo hinh theo quy mé khong
gian va thoi gian khac nhau phuc vu cac
phan tich chuyén sau tiép theo.

Loi cam on: Nghién ctu nay dugc
hd tro boi Dé tai: “Nghién ciru tic dong

Tap chi Khoa hoc Tai nguyén va Méi trwong - S6 46 - nam 2023



cua yéu 16 khi hdu téi cdc loai hinh sir
dung ddt néng nghiép tai tinh Dak Lak”,
do S& Khoa hoc va Cong nghé tinh Pak
Lak cap kinh phi.
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