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TOm tit:

Gan ddy, viéc giam séat phat thai khi nha kinh dang nhdn dwoc sw quan tam cua cac nha
khoa hoc, cac nha hoach dinh chinh sdch va cdc co quan. Nham tinh todn mize dé phéat thai khi
nha kinh, mét ban do phi bé mat chinh xac khu vuc can danh gid la rat can thiét. Nghién citu
nay si dung thugt toan Random Forest, anh vé tinh Landsat 8, Sentinel 1,2, dir liéu md hinh so
dia hinh xay dyng md hinh phan logi anh vién tham thanh Idp bdn do phii bé mat theo khuyén
céo cria AFOLU phuc vu kiém ké khi nha kinh. Két qua thiz nghiém phan logi dnh vién tham
trén khu vuc Tay Bdc va Tay Nam B¢ cho két qud dé chinh xac tong thé dat lan lirot 83% va
80.5%, phul hop cho xay dung ban do phii bé mdt phuc vu kiém ké khi nha kinh.
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1. Patvan dé

Bién doi khi hau va nudc bién dang da va
dang co cac anh huong tiéu cuc tryuc tiép toi
cudc séng cua con ngudi bao gom x6i 19, truot
dat, sut 1Gn bé mat, sa mac hda hoic ngap lut
(IPCC, 2006). Néu khéng c6 cac bién phap
thich ang va giam thiéu phi hop, wdc tinh bién
do6i khi hau s& khién Viét Nam mat khoang
12% dén 14,5% GDP mé&i ndm vao nam 2050
va co thé khién tgi mot triéu ngudi vao tinh
trang nghéo cung cuc vao nam 2030 [1]. Céc
hoat dong cua con nguoi la nguyén nhan chinh
phat thai khi nha kinh, nhu hoat dong di lai,
san xuat cong nghiép, néng nghiép va chat pha
ring [2], cac hoat dong nay hau hét déu cd tac
dong dén 1op pha bé mat cua trai dat. Do do,

giam sat 16p pha bé mit trai dat lién tuc 1a mot
y&u cau quan trong nham giam sat luong phéat
thai khi nha kinh. Ban d6 phii bé mit cung cap
dir liéu vé dién tich cuaa tung loai phu bé mit,
tir d6 1am can ctr dé tinh toan lwong phét thai,
hozc hap thu khi nha kinh cua méi khu vuc cu
thé. Vi vy, trong tinh toan, giam sat phat thai
khi nha kinh, viéc thanh 1ap ban db phu bé mat
chinh xéc, theo dung céac 16p da duoc IPCC
khuyén céo rét can thiét.

Dé phuc vu cho muc dich giam sat phat
thai khi nha kinh, nhiéu tac gia da sir dung cac
thuat todn hoc may dé phan loai anh vién
tham, tir d6 tao ra cac ban db phu bé mat phuc
vu gidm sat viéc phat thai khi nha kinh. Tac
gia Doan Ha Phong va nkk da nghién ctu su
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dung thuat todn Random Forest va anh
Sentinel-1 phéan loai rieng khu vyc tinh Quang
Binh, két qua phan loai dat d6 chinh xac
khoang 90% [3]. Mac du dat d6 chinh xac cao,
nhung nghién ctu mai duoc thuc hién trén
pham vi kha nho, dbi twong phu bé mit cua
khu vuc phan loai cha yéu Ia ring, nén kho
danh gia dugc do chinh xac cua mé hinh khi
ap dung trén pham vi rong hon, ¢ cac khu vuc
c6 nhiéu d6i twong phii bé mat hon. Thém vao
do, nghién ctrtu méi chi phén loai 2 16p 1a ring
va khong phai la rung nén kha nang dat duoc
d6 chinh xac cao ciing 16n hon. Pdi véi cac
nghién cau c6 yéu cau phan loai nhiéu lop
phu, tdc gia Pham Thi Lan va nnk sur dung anh
VNREDSat -1 va phuong phap phan loai dya
trén d6i tugng dé thanh lap ban d6 pha bé mat
khu vuc thanh phé Udng Bi, tinh Quang Ninh.
San pham phan loai gom 14 I6p pha véi do
chinh xac 81% [4], hoac t&c gia Vu Thi Thu
va nnk st dung anh Landsat va thuét toan
Maximum Likelihood thanh 1ap ban d6 phu bé
mat khu vyc thanh phé Déng Triéu, tinh
Quang Ninh [5]. Trén pham vi rong hon, tac
gia Tran Tuan Ngoc va nnk sir dung 12 canh
anh Landsat 7+ ETM va thuat toan Maximum
Likelihood dé thanh lap ban d6 pha bé mat
khu vuc bac Lao, két qua dat do chinh xéc
tong thé 75%, hé s6 Kappa dat 0.79 [6]. Do
chinh xéc cua san pham khéng duogc cao nhu
cac nghién ciu khéc c6 thé do do chinh xac
cua thuat toan st dung khong dugc cao khi so
voi cac thuat toan khac nhu SVM hoac
Random Forest [7]. Nhin chung Céc két qua
nghién ctru da ung dung thuat toAn may hoc
cho cbng tac phan loai anh vién tham tuy
nhién, cac nghién ciru 6 két qua phan loai dat
d6 chinh xac cao trén 80% thuong chi dugc
tha nghiém trén mot pham vi nghién ctu
tuong ddi nho, hodc co it 16p can phan loai.
Cac khu vuc dugc lya chon thir nghiém déu

tuwong d6i dong nhat vé dia hinh, vi du nhu khu
vuc d6 thi, hoac khu vic c6 phan 16n dién tich
la dia hinh nui cao. Viéc thuc nghiém & cac
khu vic tuong ddi ddng nhét vé dia hinh nhu
trén dan dén van dé kiém nghiém do chinh xac
ctia mo hinh trén céac khu vuc c6 diéu kién dia
hinh khac nhau gap kho khan, vi du mo hinh
c6 thé cho do chinh xac tdt trén khu vuc ddng
bang, nhung trén khu vuc mién nui lai cho do
chinh xdc khong cao. Thém vao do, cac
nghién ctu chi sit dung mot loai anh vé tinh
duy nhat, ma khdng str dung thém dit liéu do
cao, dia hinh 1am d liéu dau vao cho md hinh
phan loai, c6 thé anh huéng dén d6 chinh xéac
cua mé hinh.

Dé phuc vu kiém ké khi nha kinh tai Viét
Nam duoc nhanh chong, kip thoi, dap ung cac
nhu cau vé &ng pho véi bién doi khi hau, nhom
nghién ctru da tién hanh thi nghiém mé hinh
phan loai sir dung két hop anh vé tinh Landsat
8, anh vé tinh Sentinel 1, 2 va dix liéu md hinh
s6 dia hinh thanh 1ap ban d6 phu bé mat phuc
vu kiém ké khi nha kinh theo khuyén nghi caa
AFOLU, gém 10 16p phan loai. M6 hinh phai
c6 kha ning ap dung trén cac khu vuc co diéu
Kién dia hinh khac nhau dé c6 thé phuc vu
thanh 1ap ban db pha bé mat phuc vu kiém ké
khi nha kinh trén pham vi ca nudc, va c6 do
chinh xac trén 80%.

2. Dir li¢u va phwong phap nghién ciru

2.1. Co sé'ly lugn

Hién nay c6 rat nhiéu thuat toan duoc st
dung dé phan loai anh vién tham nhu Random
forest (RF), Support Vector Machine (SVM),
va k-Nearest Neighbor (k-NN). Mac du da co
nhiéu nghién ctru, so sanh d6 chinh xéc cua
cac thuat toan trén dé tim ra mot thuat toan toi
wu, nhung két qua cua cac nghién ctu nay lai
khong thdng nhit véi nhau [8]. Do mdi thuat
toan c6 cac wu diém khac nhau, viéc lua chon

56

TAP CHI KHOA HOC PO BAC VA BAN PO SO 57-9/2023



Nghién cizu - Ung dung

thuat toan phan loai can phai duoc thir nghiém
ky cang.

Phuong phap ring cady phan loai (Random
Forest) 1a mot bo phan loai hoc may tap hop
sir dung nhiéu cay quyét dinh, mdi cay trong
d6 duoc cung cip céac tap con ngau nhién cua
dir liéu huan luyén dé hinh thanh céc cay phan
loai. Céc cay quyét dinh trong tap hop duoc
tao ra mot cach doc lap. Sau khi duoc huin
luyén, mdi diém anh chua biét dugc phan loai
dua trén da s6 phiéu bau caa cay phan loai [9].
RF duoc st dung phé bién trong phan loai anh
vién tham bai két qua phan loai do chinh xac
phan loai tét hon ctia N so Vi cac thuat toan
chi st dung mot cay phan loai duy nhat, dé
tham sé hoa va it bj anh huéng bai nhiéu, phu
hop cho céc khu vuc kho lay duoc bo mau
phan loai tét [7], [10], [11]. SVM Ia mot thuat
toan hoc may c6 giam sét, phi tham s nham
tim kiém ranh gigi siéu phing dé phan tach
cac lop dir liéu. Dit liéu dugc phan tach dua
trén dudng thang tuyén tinh, phan chia 2 16p
dir liéu [12], [13]. K-Nearest Neighbors (k-
NN) 12 mét bo phan loai khdng tham sé, gan
nhan phan loai cho dit liéu dau vao duya trén
d6 gan cua ching véi k dit liéu mau da duoc

gan nhin trudc gan nhat trong khéng gian véc
to thudc tinh. K-NN thuong dugc mo ta la mot
thuat todn phan loai luoi hoc vi né khong dugc
dao tao; dir liéu chua biét duoc so sanh truc
tiép voi dit liéu huan luyén.

2.2. Dir ligu sir dung

Céc dit liéu duogc sir dung dé xay dung mo
hinh gdm c6 anh vé tinh Sentinel- 2, d6 phan
giai 10 m c¢6 do che pha may nho hon 20%
duoc thu thap trong nam 2022, sau d6 13y gia
tri median trong cua ting pixel dé loai bo ving
bi che phu bsi may, anh vé tinh Sentinel-1,
phan cuc HH, HV (H: horizontal - phan cuc
ngang; V: vertical - phan cuc dtng), dir liéu
md hinh s do cao cung cap bai ESA, va anh
Landsat 8 OLI TOA.

Dé nang cao do chinh xéac phan loai, cac
chi sb thuc vat duogc tinh toan tir cac kénh cua
anh vé tinh quang hoc, sau d6 cac chi sé nay
dugc gop chung véi dit liéu anh ban dau, tao
thanh bo dir liéu dau vao cho mé hinh phan
loai. Vi dy, m6 hinh phén loai sir dung 9 kénh
anh Landsat, gop thém 4 chi s6 dugc tinh toan
thém, tong cong md hinh phan loai sir dung 13
kénh cua anh Landsat lam dix liéu dau vao.

Bdng 1: Cdc san pham dnh sir dung xdy ding mé hinh

STT | Loaianh | Ténsan pham Mo ta
1 | Sentinel-1 | Level 1SLC Loai bo sai s6 do hiéu tng Doppler, va nan chinh hinh hoc
5 Sentinel-2 | Level 1C Hl?u cr]mh sai s0 khi quyén (Top of Atmosphere), va nan
chinh hinh hoc
3 | Landsat-8 | Level1 Hiéu chinh sai s6 do dia hinh, khi quyén
4 | DEM Copernicus DSM | M6 hinh s mit dt

Céc chi s6 NDWI (chi sé nudc khac biét
chuan hda), va NDPI (chi sé ao hd khac biét
chuan héa) duoc tinh todn nham nang cao do
chinh xéc khi phan loai cac ddi tuong 1a nudc

mit, ao hd [14]. Trong khi chi 6 NDVI (chi sé
thue vat khac biét chuan héa) duoc tinh toan
dé nang cao kha niang phan biét cac d6i tugng
la thyc vat [15]. Chi s6 cong trinh khac biét
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chuan hoa (NDBI) duoc tinh toan cho viéc
phén biét cac khu vuc duoc xay dung bai con
nguoi [16]. Bén canh d6, ngoai cac kénh anh
trong dai nhin thy duoc sir dung, cac kénh
hong ngoai nhiét ciing dwoc thir nghiém sir

dung trong m6 hinh do ching cé kha nang
phan biét cac ddi tuong thay ddi theo mua nhu
dat str dung dé trong trot, hoac thyc vat thay
14 [17], [18].

Bdng 2: Céng thirc tinh cdc chi s6 chudn héa

Tén N ;
STT L ox Cong thirc Landsat 8 Sentinel-2
chi so
1 NDVI NDVI = .?\'.-:R—Red NDVI = B5 — B4 NDVI = B7 — B4
NIR+Red ' B5 + B4 ’ B7 + B4
2 NDWI NDW = Green-NiR U — B3 —-B5 S B3 —B7
I e NDWI = 2=—— NDWI = Z——
NDPI NDPI NDPI
3 | NDPI | NIR—(074xRed+026xSWIR1) | _ BS—(0.74xB%+026xB6) | BT —(0.74xB4+0.26x B11)
~ NIR + (0.74 x Red + 0.26 x SWIR1) B B5 + (0.74 x B4+ 0.26 x B6) - B7 + (074 x B4+ 0.26 x E11)
4 NDEI NDBI = VE-SWIR NDBI = 5% NDBI = 52-5‘::
NIR+SWIR B5+B5 574811

2.3. Phwong phdp nghién ciru

2.3.1. Khu vyc nghién cuzu

Cac khu vuc duoc lra chon dé tha nghiém
phan loai gom 2 khu vuc ¢ dic diém dia hinh,
khi hau rat khac nhau la khu vuc Tay Bic bao
gom tinh Dién Bién, Lai Chau va Son La va
khu vue dong bang séng Ciru Long. Khu vyc
Tay Béc c6 dia hinh phac tap, chi yéu 1a doi
nai dbc, hiém tré va chia cit manh, dugc cu
tao boi nhitng ddy nui chay dai theo hudng
Tay Bic - Pong Nam véi do cao bién ddi tir
200 m dén hon 1.800 m. Pia hinh thap dan tir
Bic xudng Nam va nghiéng dan tir Tay sang
Poéng. Ving dong bang séng Cau Long (con
duoc goi la, Vung Tay Nam Bo, Ciru Long,
hay Mién Tay) Ia viing cuc nam cua Viét Nam.
Khu vuc nay ¢6 1 thanh phé truc thugc Trung
wong 1a TP. Can Tho va 12 tinh: Long An,
Tién Giang, Bén Tre, Vinh Long, Tra Vinh,
Hau Giang, Séc Trang, Bong Thap, An Giang,
Kién Giang, Bac Liéu va Ca Mau. Bong bang
séng Ciru Long c6 téng dién tich 40.577,6 km?
va c6 téng dan s6 1a 17.744.947 ngudi (2022).
Ving chiém 12,8% dién tich ca nudc nhung
c6 17,9% dan sb ca nuéc. Pong bang soéng

Ctru Long gém ba tiéu viing. Ving cao ¢ phia
tay, day la vung thuong bi ngap vao mua mua
boi nude sdng Ciru Long dang 1én, viing thap
& duyén hai phia dong, day l1a vung thuong bi
man xam nhap vao mua kho.

2.3.2. So do tong quét

Trudc tién, mau huan luyén mé hinh cho
khu vuc 3 tinh Tay Bac (Pién Bién, Lai Chau,
Son La) va khu vuc Tay Nam B¢ (dong bang
Séng Cuu Long) duoc thanh 1ap. Mau huan
luyén phuc vu thir nghiém mé hinh duoc chon
bang cach doan doc trén anh vé tinh 6 phan
giai cao. Sau d6 mau nay duoc st dung dé thir
nghiém trén cac md hinh phan loai Random
Forest, Support Vector machine va k-Nearest
neighbour. Két qua phan loai sau d6 duoc so
sanh d¢ chinh xac. Mo hinh phan loai nao cho
ra két qua do chinh xéac téng hop cao nhat s&
dugc chon dé 1am mé hinh phan loai anh phuc
vu kiém ké khi nha kinh. So d6 tong thé cong
tdc chon mé hinh phan loai duoc trinh bay
trong hinh 1.
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loai. Trong thir nghiém cudi cuing, ngoai 14
| |

kénh anh cta anh Landsat va Sentinel-2, nhém
M8 bt e o nghién ctru str dung thém kénh anh VV, va VH
- — cua anh Sentinel-1. Dé ting kha ning phan

M6 hinh phan loai
Random Forest

csonins [l 5t Ml o loai cac ddi twong thay doi theo mua, vi du

s nhu Ita, hodc cac cay trong ngan ngay, ciing

% binh gié db chinh xéc nhu tan dung loi thé khong bi anh huéng bai
S T may cua anh radar, ddi véi dir liéu anh

So sanh, Iua chon mé hinh Sentinel-1, dix li¢u anh Setninel-1 trong 1 nam

dugc chia thanh 3 nhdm, mdi nhom 4 thang
(tir thang 1-4, tir thang 5-8 va tu thang 8-12)
nhim ghi nhan su thay ddi caa cac loai phu bé
mit thay doi theo mia. Tur tap hop anh cua
mdi nhém nay, téng hop thanh mot anh duy
nhat, dai dién cho mdi nhém. Chi tiét cac
truong hop thir nghiém duoc trinh bay trong
bang 2.

Hinh 1: So do quy trinh hiéu chinh mé hinh phan logi

Céc thir nghiém md hinh phan loai lan
luot st dung anh quang hoc, sau do st dung
anh quang hoc két hop véi tinh thém céc chi
s6 thuc vat, va cudi cung st dung két hop anh
quang hoc, anh radar va dix lidu trich xuét tir
mo hinh sé dia hinh dua vao mé hinh phan

Bdng 3: Chi tiét cdc truong hop thir nghiém

Thuat toan
RF SVM k-NN

STT Danh s&ch kénh anh tham gia vao qué trinh phéan loai

[ Sir dung anh Landsat
Landsat 8: Kénh 2, Kénh 3, Kénh 4, Kénh 5, Kénh 6, Kénh 7, | LO8B- | L08B- L08B-
Kénh 10, Kénh 11 RF SVM kNN
La}ndsat 8: }fenh 2, Kénh 3, Kénh 4, Kénh 5, Kénh 6, Kénh 7, L12B- | L12B- L 12B-
2 Kenhllo, Kénh 11 RE SUM KNN
Chi s6: NDVI, NDBI, NDPI, NDWI

Landsat 8: Kénh 2, Kénh 3, Kénh 4, Kénh 5, Kénh 6, Kénh 7,

3 Kénh,lo, Kénh 11 L15B- | L15B- L15B-
Chi s6: NDVI, NDBI, NDPI, NDWI RF SVM kNN
Thong tin d6 dbc, d6 cao

11 Sir dung anh Sentinel-2

5 Sentinel-2: Kénh 2, Kénh 3, Kénh 4, Kénh 5, Kénh 6, Kénh 7, | SO8B- | S08B- S08B-

Kénh 10, Kénh 11 RF SVM kNN
Septmel-Z. IA<enh 2, Kénh 3, Kénh 4, Kénh 5, Kénh 6, Kénh 7, S12B- | S12B- S12B-
6 Kenh,10, Kénh 11 RE SVM KNN
Chi s6: NDVI, NDBI, NDPI, NDWI

Sentinel-2: Kénh 2, Kénh 3, Kénh 4, Kénh 5, Kénh 6, Kénh 7,
Kénh 10, Kénh 11 S15B- | S15B- S15B-
Chi s6:NDVI, NDBI, NDPI, NDWI RF SVM kNN
Thong tin do ddc, d6 cao

111 | Sir dung két hop anh Landsat 8, Sentinel-2 va Sentinel-1
Landsat 8: Kénh 2, Kénh 3, Kénh 4, Kénh 5, Kénh 6, Kénh 7, | LS-RF | LS- LS-
Kénh 10, Kénh 11 SVM kNN
Chi s6: NDVI, NDBI, NDPI, NDWI
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STT Danh s&ch kénh anh tham gia vao qué trinh phan loai

Thuit toan

RF

SVM

k-NN

Sentinel-2: Kénh 2, Kénh 3, Kénh 4, Kénh 5, Kénh 6, Kénh 7,
Kénh 10, Kénh 11

Chi s6: NDVI, NDBI, NDPI, NDWI

Sentinel-1: VH, VV

Thong tin d6 ddc, do cao

2.3.3. D6 hinh phan logi

Theo khuyén nghi caa AFOLU, 10 16p dit liéu sau duoc chon dé tién hanh phan loai anh,
xay dung dit liéu pha bé mat. B4 hinh phan loai nay dwoc ap dung chung cho ca 2 khu vuc thir
nghiém nham kiém tra tinh thich (ng cia md hinh phan loai di véi cac khu vuc c6 diéu kién
dia hinh khac nhau va c6 cac loai phu bé mat khac nhau.

Bdng 4: P6 hinh phan logi

wn
—

Tén lop

Rung ngap man

Rung thuong xanh

Rung trong

Lda

Céc loai cay trong ngan ngay gom ca Co dung dé chin nudi

Cay trong lau nim

C6 moc hoang d&, khdng cé su chdm sdc va thu hoach

Gom tat ca cac loai dat cho muc dich dat & va CSHT, ca nhitng khu khai thac khoang

san

©| o |NojuoNlwiN(k|H

Nudi trong thay san, sdng ho, ao .....

Sy
o

vuc bing tuyét

Bao gom céc khu vue, noi 16p pha mit dat 1a dat trong, doi troc, da soi, cat.., ké ca khu

2.3.4. Tgo dir liéu hudn luyén va kiém dinh
mo hinh

Trong nghién ciru ndy, mau huan luyén va
kiém dinh mé hinh duoc doan doc tir anh vé
tinh do phan giai cao, cung cap boi Google
Earth. Lan luot 10, 20, 50 khu vuc trén mdi
l6p duoc ldy miu dé dwa vao mo hinh phan
loai va danh gia do chinh xac. Trong bo dir
liu nay 70% s6 mau dung dé phan loai, va
30% s6 mau ding dé kiém dinh mé hinh.

3. Két qua nghién ciru

3.1. So sanh két qud cdc trwong hop
thez nghiém

Khi str dung nhiéu kénh anh, do chinh xac
ctia md hinh ¢6 xu huéng tang 1én dang ké, xu

hudéng nay phu hop trong ca 3 thuat toan thir
nghiém la RF, SVM va k-NN. Khi st dung 8
kénh anh cta anh Landsat va Sentinel-2, bao
gém Kénh 2, Kénh 3, Kénh 4, Kénh 5, Kénh
6, Kénh 7, va Kénh 11 d¢ chinh xac tong thé
ctia md hinh dat khoang 50(£2)%. Sau do6, khi
bd sung thém cac chi sb thuc vat bao gém
NDVI, NDPI, NDWI va NDBI, tvong trng voi
tong s6 kénh str dung 1a 13 kénh (9 kénh cua
anh gdc, va 4 kénh chira thong tin cac chi sb
thyc vat), chi s6 d6 chinh xac téng thé cua anh
Landsat giam di khong dang ké (1% ,tir 50%
xubng 49%), trong khi nguoc lai, d6 chinh xéac
téng thé cua anh Sentinel-2 lai ¢6 xu hudng
tang manh (ting gan 5%). Cudi cung, khi sir
dung thém dir liéu do dbc, va do cao, tuong
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ung voi viée dua 19 kénh anh vao mo hinh, do
chinh x4c cho su cai thién dang ké, dic biét
dbi véi anh Landsat khi d6 chinh x4c tong thé
mo hinh dat duoc ting t6i gan 10%, dat 80%.

Déi véi cac thuat toan, khi so sanh do
chinh xac cua cac thuat toan, ca 3 thuat toan
c6 do chinh xac tuong duong nhau khi su
dung s lugng mau 16n nhit (50 ving), va déu
dat d6 chinh xéc trén 0.8. Tuy nhién cé mot su
khac biét khi s6 lugng mau sir dung nho (20
viing), khi d6 RF cho ra két qua do chinh xac
tong thé tot nhat (0.62) trong khi k-NN cho ra
két qua thap nhat (0.46) .

3.2. Bdn dé phii bé mat khu viec Tay Bic
va Tay Nam B¢

Sau khi thir nghiém cac mé hinh phén
loai, md hinh phan loai sir dung thuat toan

10s00E

Random Forest, sir dung 19 kénh anh da duoc
lya chon dé thanh Iap ban d6 phia bé mat khu
vuc Tay Bic va Tay Nam Bo. M6 hinh phan
loai cho ra két qua twong d6i chinh xac ¢ ca 2
khu vuc phan loai c6 dic diém dija hinh khac
nhau. Trong khi tai khu vuc Tay Nam B9,
ring ngap man duoc phan bé nhiéu, cha yéu
tai khu vuc Ca Mau, Kién Giang, va hau nhu
khong cO rimg thuong xanh, thi tai khu vuc
Tay Bic, két qua cha yéu la rimg thuong xanh,
khong c6 rimng ngap man. Két qua phan loai
nay phl hop véi thuc dia, va két qua giai doan
anh bang mat, do khu vuc Tay Nam B6 la khu
vuc ven bién, noi phan bé rirng ngap man chu
yéu cua Viét Nam.

zoon:

:::::

Chu giai
Il Rirng ngdp man
I Rirng theong xanh [ Laa

[ ] Rirng trong MM Cay trong khac
[ cay trong lau ndm Ml D&t &

I C6 moc hoang Ml D4t &m wot
[ Loai khac

) Hinh 2: Két qud phan logi khu vwee Tdy Nam B¢ (a) va Tdy Bcfg (b)

Két qua danh gia d6 chinh xac cho thay, dé chinh xac phéan loai tong thé dat 80.5%, trong
d6 mot s6 loai nhu dt am u6t, c6 moc hoang co d6 chinh xac nha san xuit (producer accuracy)
cao. Do chinh xé&c nha san xuét thé hién ty & phan trim s6 pixel dwoc phan anh ding trén ban
@, vi du trén thuc dia 1a it 4m wot, trén ban dd phan loai dung 1a dat am wét. Ty 1é chinh xac
cao cua dat am u6t cho thiy cac khu vuc 1a dat 4m w6t trén thuc dija duoc thé hién dung trén

ban d6 vai ty 18 cao.
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Bang 6: Ma tragn danh gia do chinh xdc khu vuec Tdy Nam Bo

Dir li¢u tham chiéu
Rimg | Rimg cay | cay - User
LSR318 ngip | thuong Rl;rng Lia trong  |trdng lau €6 moc Dit & Dﬁt,ﬁm Khéac Téng aceurac
méin xanh trong khéc nam hoang uét y

Rirng ngiip méin 111 0 0 0 8 8 0 0 0 0 127 87.4]

Rirng thuong xanh 7 22 0 0 6 0 0 0 0 0 35 62.86

E Rimg trong 0 0 63 0 0 0 0 7 0 0 70 90
= Lla 0 0 0 129 0 0 1 0 0 0 130 99.23
g Cay trdng khic 1 0 0 0 76 1 0 0 0 0 78 97.44)
= Céy trong lau nim 1 0 0 0 0 120 1 0 0 0 122 98.36
i Co mgc hoang 0 2 0 0 0 0 153 0 0 3 158 96.84
a Pit & 0 0 6 0 0 0 0 60 4 0 70 85.71
DAt 4m wot 0 0 0 4 2 0 0 0 80 0 86 93.02

Khac 0 0 0 1 0 0 0 0 1 20 22 90.91

Téng 120 24 69 134 92 129 155 67 85 23 898
Producer accuracy 925 9167 013  96.27] 8261 9302 9871 8955 9412  86.96 80.5
Badng 7: Ma tran danh gia do chinh xac khu viec Tdy Bdc
i AD& ligu tllam chiéu User
LSR31B R“‘"g Rimg . (iay ‘ACayA Cé moc < . | Ditim 5 R accurac
thuong P\ Lua trong (trong lau Pat & . Khéc Tong
trong . M hoang uét y
xanh khéc nim

Rirng thuong xanh 30 2 0 0 3 0 0 0 0 35| 8571

= Rirng trong 2 55 1 3 1 0 2 0 0 64| 8594
2 Lla 1 1 58 12 0 0 3 6 3 84|  69.05
«E Ciy trong khac 0 1 2 70 9 0 6 1 8 97| 7216
= Cay trong liu nim 3 5 4 4 89 0 3 0 0 108 8241
& Cé moc hoang 0 0 3 0 1 30 0 0 0 34|  88.24
=2 it & 1 0 3 2 5 0 225 1 4 241  93.36
Dt Am wét 0 0 3 2 1 0 11 54 2 73] 7397

Khéc 0 1 3 2 2 1 1 1 60 71 8451

Téong 37 65 77 95 111 31 251 63 77 807
Producer accuracy 81.08 84.62 75.32 73.68 80.18 96.77 89.64 85.71 77.92 83.1
4. Ket luan va kién nghi hinh. Tuy nhién tir két qua thuc nghiém cho

Thuat toan Random Forest cho ra két qua
phan loai chinh xé&c nhat trong cac thuat toan
toan dugc thir nghiém phan loai. Random
Forest khéng chi chinh xac hon khi str dung
tap mau huan luyén kich thudc 16n, ma ciing
cho thdy su chinh xac khi sir dung tap mau
huan luyén co kich thudc nho. Viéc dat do
chinh xéac tét ngay khi st dung tap huan luyén
nhé rat co y nghia khi mot s6 16p phan loai
khong pho bién ngoai thyc dia, chi cd thé cung
cap dugc tap mau kich thuéc khong 16n cua
cac 16p phén loai nay cho mé hinh. Mot mé
hinh phan loai cé thé hién tét d6i voi tap mau
kich thudc nho s& c6 thé cai thién két qua phan
loai cua cac 16p phén loai co ty I€ dién tich nho
trén khu vyc nghién cuu.

Do chinh xéac cua két qua phan loai dat
duoc cao khi sir dung két hop cac kénh anh
cua anh radar, anh quang hoc va dir liéu dia

thiy, viéc tinh toan thém céc chi sb thuc vat
khong phai ltc nao ciing c6 thé cai thién do
chinh xé&c. Trong mét sb truong hop, tinh toan
thém céc chi s6 con 1am giam di d6 chinh xac
tong thé. Vi vay, viéc lua chon sir dung cac chi
s6 nao can phai duoc thr nghiém can cr vao
c4c bai toan phan loai cu thé.Q

Bai bao l1a két qua nghién ctu cua Pé tai
“Nghién ctru su dung Dt liéu Ion (bigdata) va
Hoc may (Machine Learning) dé xay dung
phuong phap tu dong phan loai I6p phu mat
dat phuc vu kiém ké phat thai khi nha kinh
qudc gia”, Mi sb: TNMT.2022.04.08
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inventory using remote
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Monitoring greenhouse gas emissions has recently received attention from scientists,
policy-makers and agencies. In order to estimate greenhouse gas emissions, an accurate land
cover map of the area to be evaluated is essential. This study uses the Random Forest algorithm
to classify Landsat 8, Sentinel 1,2 satellite images to build land cover maps according to
AFOLU classification schema recommendations, serving greenhouse gas inventories. The
remote sensing image classification results in the Northwest and Southwest regions showed an
overall accuracy of 80.5%, suitable for building surface coverage maps for greenhouse gas

inventory.Q
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