NGHIEN CUU ‘:

DANH GIA CAC PHUGNG PHAP PHAN LOAI LGP PHU THUC VAT
TINH HA GIANG SU DUNG DU LIEU ANH VE TINH SENTINEL-2
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Tom tat:

Nghién ciiu nham so sdnh d¢ chinh xdc két qua phdn loai 16p phiu thuc vit tinh Ha Giang dva vao
dnh vé tinh Sentinel-2 nim 2024 bang hai phuong phdp phdn loai Support Vector Machine (SVM) va
Maximum Likelihood Classification (MLC). So sdnh két qud phdn loai 16p phu thic ciia hai phuong
phdp cho thdy, phuong phdp SVM (OA = 83,59%, K = 0,815) c6 d6 chinh xdc vigt trdi hon phuiong phdp
MLC (OA = 78,36%, K = 0,756) trén dnh vé tinh Sentinel-2. Két qud phan logi anh cho khu vuc tinh
Ha Giang tqi thoi diém ndam 2024 véi 9 loai 16p phui thuc vdt, trong d6 phdn 16n la dién tich ddt ring,
sau dé la dén dién tich ddt néng nghiép (cdy hang nam va cdy lau nam), ddt trong, ddt din cu va cudi
cung la ddt mdt nudc.

Tii khéa: L6p phi thiic vat, Sentinel-2, st dung dat, thudt todn Maximum Likelihood Classifier, thudt todn Support

Vector Machine.

Ngay nhdn bai: 2/1/2025; Ngay stia chiia: 5/2/2025; Ngay duyét dding: 19/2/2025.

Assessing of land cover classification methods for Ha Giang

province using Sentinel-2 satellite imagery

Abstract:

The study aims to compare the classification accuracy of vegetation cover in Ha Giang province using Sentinel-2
satellite imagery 2024 through two classification methods: Support Vector Machine (SVM) and Maximum
Likelihood Classification (MLC). A comparison of the two methods showed that SVM (OA = 83,59%, K= 0,815)
exhibited superior accuracy compared to MLC (OA = 78,36%, K = 0,756) when classifying vegetation cover
using Sentinel-2 satellite imagery. The classification results for Ha Giang province in 2024, with 9 vegetation
cover types, indicated that the majority of the area is forest land, followed by agricultural land (annual crops
and perennial crops), bare land, residential land, and finally water bodies.

Keywords: Landcover, Sentinel-2, Land-use Maximum Likelihood Classifier algorithm, Support Vector Machine

algorithm.
JEL Classifications: O13, R11, Q56.

1. DAT VAN PE

Hién nay, giai doan thong tin vé 16p pht thuc vat cd
do chinh xdc cao trén quy mo rong dong vai tro quan
trong doi véi cac ting dung thuc tién lién quan dén
quan ly, gidm sat, quy hoach tai nguyén va méi truong
nhu: Giam sat stic khoe thuc vat va ndng nghiép; danh
gid, bdo vé tai nguyén riing; ho trg quy hoach va phat
trién do thi; giam sat bién do6i khi hau... Thong tin vé
16p phu thuc vét c6 thé thuc hién biang phuong phap
do truyén thong; sti dung cac thong so chiét tach ti
anh vé tinh hodc két hgp ca 2 phuong phap. Tuy nhién
phuong phap truyén théng do truc tiép ngoai hién
trudng thuong tén kém va kho tiép can & nhiing noi
vung ndi hiém tré hodc dia hinh bi chia cit, vi véy, viéc
st dung anh vé tinh mién phi nhu Landsat, Sentinel,
Modis, Aster... la giai phap t6i uu, mang lai hiéu qua
cao hon (Li et al,, 2013).

Nghién ctiu da st dung anh vé tinh quang hoc
Sentinel-2 d€ phan loai 16p phu thuc véat caa tinh
Ha Giang do dugc cung cdp mién phi, chu ky chup
ngan (5 ngay), da kénh phd (13 kénh) va do phan
giai khong gian kha cao (10 m) (Duén va ctv,, 2019,
Trung & Huong, 2019). Dac biét, cac dai cdn hong
ngoai (NIR), hong ngoai séng ngan (SWIR) cua anh
vé tinh Sentinel-2 giip nhan dién, phan loai cac loai
tham thuc vat ¢ d6 chinh xéc kha t6t.

Thuc t€ da c6 rat nhiéu phuong phap dugc thi
nghiém nhdm néng cao d6 chinh xdc trong phan loai
anh vé tinh va xay dung ban do tham phu. Bén canh
nhiing phuong phép phan loai phé bién nhu phuong
phép phan loai ¢6 kiém dinh (Maximum Likelihood,
Minimum Distance...), mdt s6 phuong phap ting
dung trong cac mo hinh hoc may nhu Decision Tree
Approach, Neuron Network Approach, Support
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Vector Machine, k-Nearest Neighbor, Support Vector
Machine (SVM) va Random Forest (RF) da dugc su
dung dé danh gia do chinh xdc mot cach hiéu qua
trong viéc phén tich anh v¢ tinh.

Co6 thé ké dén mot s6 nghién ctiu trén thé gisi
vé so sanh, danh gia d¢ chinh xac va danh gia hiéu
sudt ctia cac phuong phap phan loai 16p pht thuc
vat nhu: Brown et al.,, 1997 da cho thiy d¢ chinh
xac ctia phuong phap phéan loai SVM dugc nang cao
1o rét so véi cac phuong phéap truyén thong. Raziye
Hale Topaloglu et al., 2016 so sanh d¢ chinh xac ctia
2 thuét todn Maximum Likelihood Classifier (MLC)
va Support vector machines (SVM) trong phén loai
LULC dua trén di liéu Sentinel-2 va Landsat-8
(Topaloglu R.H et al,, 2016). Sana Basheer et al,
2022 thi so sanh phén loai 16p phu st dung dat
(LULC) sti dung cac anh v¢ tinh khac nhau (Landsat,
Sentinel, Planet) va ky thuat mdy hoc Support
Vector Machine (SVM), Maximum Likelihood
(ML), Random Forest/Random Tree (RF/RT). Két
qua cho thiy b phan loai SVM c6 hiéu suit tot nhat
so vGi cac by phén loai khac. O Viét Nam, nhiing
két qua nghién ctiu ciing cho thdy hiéu suit phan
loai cho 16p pht thuc vat caa thuat toan SVM so véi
cac thuat toan khac cé dd chinh xac vugt trdi hon
nhu: Vi Khac (2023) da danh gid hiéu suit ctia cac
thuat todan Maximum Likelihood Classifier (MLC),

Support Vector Machine (SVM) va Decision Tree
(DTs) trong phan loai 16p phu thuc véat ctia TP. Ha
Long, tinh Quang Ninh; Poan Minh Trung va cs.,
2019 da danh gia do chinh xac ctia cac phuong phap
phén loai tham phu dua vao cac thuét todin Machine
Learning (ML) la Random Forest (RF) va SVM so
v6i phuong phép truyén théng thuong duoc su
dung la MLC (Mai Thi Huyén va cs., 2023); Nguyén
Thanh Tuln va cs., 2022 so sanh d6 chinh xac cta
cac thuat toan hoc may (mang than kinh nhan tao
- NNET; rting ngau nhién - RF va véc to ho trg -
SVM) d€ phén loai hién trang riing ctia huyén Bu
bing, tinh Binh Phudc (Nguyén Thanh Tuén va cs.,
2022).

Dua trén nhiing nghién ctiu trong va ngoai nudc
da néu trén, nghién ctiu sé tdp trung so sanh, tim
hiéu d6 chinh xdc ctia hai phuong phap Support
Vector Machine (SVM) va Maximum Likelihood
Classifier (MLC) trong viéc ting dung anh vé tinh dé
phan loai 16p phu thuc vat dugc ap dung cho tinh Ha
Giang. Tl do, gép phan lam co s& khoa hoc trong
viéc quy hoach, dinh hudng, quan ly, phat trién bén
viing TN&MT ctia dia phuong.

2. KHU VUC NGHIEN CUU

Ha Giang nam & phia Bac Viét Nam, la tinh mién
nui véi vi tri dia ly dac biét: Phia Bic gidap tinh Van
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Nam va khu ty tri Quang Tay cta Trung Qudc, cd
duong bién gidi dai trén 277 km; phia Dong giap tinh
Cao Béng; phia Téay gidp tinh Lao Cai, Yén Bai; phia
Nam giap tinh Tuyén Quang.

Toan tinh hién cé trén 792.948 ha dit tu nhién,
bao gom nhiéu 16p tham phu khac nhau, trong do,
dat phi nong nghiép chiém 4,1%; dat chua st dung
chiém 13,2%; dat nong nghiép chiém 82,7%. Tai cac
dia phuong, c6 tii 68 - 94% dién tich dit ty nhién
dugc st dung cho ndéng nghiép (https://baohagiang.
vn/kinh-te/202306/nang-cao-hieu-qua-quan-ly-su-
dung-dat-a902329/). Déan s6 ctia Ha Giang nam 2023
udc tinh khoang 899.900 ngudi, véi su hién dién ctia
nhiéu dan tdc, trong d6 dong nhat la dan toc Mong
(chiém 34,25%), tiép theo 1a dan tdc Tay (chiém
22,55%).

Ha Giang mang khi hau ddc trung ctia viing nhiét
déi gié mua, chia thanh hai mua r6 rét: Mua mua tu
thang 5 - thang 10 va mua kho tu thang 11 dén thang
4 nam sau. Do dia hinh phtic tap, khi hiu c6 su phan

A Hinh 2. Dit ligu dnh Sentinel-2 tinh Ha Giang
(4 dnh)

Bang 1. Thong tin vé dii liéu anh Sentinel-2

héa theo d¢ cao va khu vuc, nhiét 46 trung binh nam
dao dong tui 21°C - 23°C.

3. PHUONG PHAP NGHIEN CUU

3.1. Dit liéu nghién ciiu

Dii liéu nghién ctiu dugc thu thap tii nhiéu nguén
khac nhau, bao gébm anh vién tham Sentinel-2; dit
liéu diéu tra thuc dia (Idy mau bang méy dinh vi toan
cau Garmin GPS Map 78S va khao sat thuc dia); dit
liéu ban do6 s6 (ban do st dung dat Ha Giang 2019,
ban do6 dia hinh tinh Ha Giang 2019).

Trong do, dii liéu anh vé tinh Sentinel-2 dugc tai
tti trang web https://scihub.copernicus.eu/. Két qua
da thu dugc 4 canh anh Sentinel-2 nam 2024, 6 che
pht may nho hon 5%; kich thuéc moéi anh 1a 100 km
x 100 km véi 13 kénh (443 - 2.190 nm). Thong tin vé
anh vé tinh Sentinel-2 dugc mo6 ta trong Bang 1.

3.2. Quy trinh va phuong phdp thiic hién

Toan bo quy trinh cac budc thuc hién nghién
ctiu dugc chi ra trong so d6 Hinh 3 duéi day.

Sentinel - 2

\4

Tién xir Iy anh

Léy miu
- Piéu tra thuc dia;
- Google Earth Pro;
- Ban d6 SDD 2019.

B dir liéu miu

J

Anh di xu 1y

(70% diém mau) (30% diém mau)

-~

PHAN LOAI LOP PHU THUC VAT ]

[ Dit liéu huén luyén Dit ligu kiém dinh ]

MLC SVM

So sanh va danh gia do chinh L
xéc ket qua sau phan loai

A Hinh 3. S0 do quy trinh cdc budc thuc hién nghién ciiu

TT| Vetinh | Bocim | Micxitly M hiéu anh NErds kffﬂg‘g‘;ngi(ﬁ)
1 Sentinel-2A MSI 1C 2 C“%i%g{%igg;igig}?g; 11 ggfo 18_ 27/4/2024 10, 20, 60
2 Sentinel-2A MSI 1C LlC_%g;é%ifgg;‘fg 412_71,\11%5711(‘)5};018_ 27/4/2024 10, 20, 60
3 Sentinel-2A MSI 1C L1 C_%Zég)\ngz%z%gilz;ﬁggiggzo 18_ 27/4/2024 10, 20, 60
4 | Sentinel-2A |  MSI I L1C—%ﬁg’ﬁ?ﬁ%ﬁ%ﬁ%g?}gﬁo18— 27/4/2024 10,20, 60
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3.2.1. Tién xi ly dnh vé tinh

Dii liéu anh vé tinh sé dugc xti ly trén phan mém
QGIS 3.18 nhu sau: Tang cudng chat lugng anh bang
phuong phap DOS (Dark Object Subtract) loai trit
anh huong ctia khi quyén (Chavez, 1988); nan chinh
hinh hoc ctia anh béang cach chuyén toa do vé toa do
dia phuong VN-2000 Ha Giang; ghép canh anh; cat
anh theo ranh giéi khu vuc nghién ctiu st dung ranh
giéi ban do st dung dat nam 2019 ctia Ha Giang;
gop cac kénh anh, bao gobm Red, Green, Blue, Near
Infrared (c4n hong ngoai) gitip nhin dang doi tugng
tu nhién mot cach dé dang, chinh xac.

(a) Cdc diém mdu thu thap tir Google Earth Pro
A Hinh 4. Két qud thu thdp cdc diém mau cho hé thong phan loai I6p phii thuic vat

Nghién ctiu stt dung h¢ thdng phan loai 16p phu
thuc véat va stii dung dat caa My (U.S. Geological
Survey Land Use/Cover System) la moét trong s6
cac hé thong phd bién nhit hién nay ap dung trén
toan thé gidi cho di liéu vién tham véi 4 cdp bac

3.2.2. Dit liéu mdu

B¢ dii liéu mau dung vao viéc huén luyén
mo hinh va danh gia d¢ chinh xdc cua két qua
phan loai. T6ng céng 1.236 mau dugc thu thip
va ldy mau, trong dé 150 diém mau dugc thu
thap ngoai hién truong bang phuong phéap
dinh vi d€ xac dinh loai tham pht cta cidc khu
vuc tai thoi diém l4y mau; 1.086 diém mau
dugc bd sung tu di liéu anh vién tham cé do
phan giai cao ctia Google Earth Pro va s6 liéu
san c6 la ban d6 st dung dat nam 2019 cua
tinh Ha Giang.
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(b) Céc diém mau thu thap ngoai thuc dia

I, I1, 111, IV dugc phat trién boi Anderson, Hardy,
Roach & Witmer (1976). Dya vao dac diém khu vuc
nghién ctu, 16p phu thuc vat tinh Ha Giang dugc
phan thanh 9 loai thuc pht trinh bay chi tiét trong
Bang 2.

Bang 2. Phan loai 16p phu thuc vat cho khu vuc nghién ciu

TT Lép phu thuc vat Mo ta
1 Pit dan cu Dit & tai dé3 thi, fiit 6] tAa,li ndng }héfl, fié't d}q, fiét Fd sd gido duc, dat co sd y té, dit tru sé co
quan... dudng giao thong (quéc 19, tinh 16, viahe...)
2 bit trong Doi ndi chua st dung, nui da khong ¢ riing cay, dét co dung vao chin nudi
3 Lta nuéc bét chuyén trong lda nudc
4 Céy hang nim bt trong ciy hang ndm nhu: ng6, khoai, san, rau...
5 Céy lau nam Dt trong cac ciy an qua (nhan, mit, mén, xoai, chuéi...)
6 Riing san xudt Dit riing san xuit (keo, bach dan, tre nda, cao su, che...)
7 Ruing phong ho Dit riing phong hd
8 Ruing dic dung Dit riing dac dung
9 Mat nudc it nuoi trong thay san, séng, sudi, ho, ao
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3.2.3. Cdc phuong phap phan logi trong nghién ciiu

- Phuong phdp phan logi Maximum Likelihood
Classifier (MLC):

MLC la mét trong nhiing phuong phap phan
loai anh phé bién nhit trong xt ly dnh vién tham,
dugc xay dung dya trén ly thuyét xac sudt thong ké,
trong do gia dinh rang cac gia tri phd ctia mdi l6p
déi tugng tuan theo phén phdi chudn (Gaussian).
Phuong phép nay tinh todn xac sudt mét diém anh
thudc vé mot 16p cu thé dua trén trung binh phé va
ma tran hiép phuong sai cta 16p do. Sau do, diém
anh dugc gan vao 16p c6 xac suét cao nhat. MLC cé
d6 chinh x4c cao, dic biét khi dit liéu dugc chuin
héa t6t, nhung nd yéu cau dii liéu huan luyén da lén
va phéan phoi phd ctia cac 16p khong duge chong lan
qua nhiéu.

_ (Cy\_ p(C) xp (x/c)
e P (}) " X(C)xp (w/c)
Trong do:

-p(C) : Xdc sudt tién dinh ctia loai c;

P (g) : X4c suit diéu kién c6 thé xem X thuoc loai
X/ (ham mat d6 x4c suit).

- p(C)va X(C) xp (x/c) dugc xem bang nhau cho tat

ca cac loai . Do vay, chi phu thuc vao nhu sau:

1 -1
=——0—exp{-(X ) (Xu.)*
COHOME w2, w @

- Phuiong phdp phan loai Support Vector Machine
(SVM):

SVM la mot thuét toan lién quan dén phan loai
nhi phan, dugc phat trién tai Phong thi nghiém AT&T
Bell b&i Vladdimir Vapnik véi dong nghiép vao ndm
1995. SVM xéc dinh mot siéu phing (hyperplane) c6
khoang cach 16n nhét dén cac diém gan nhat ctia moi
16p, gitip t6i uu hoa kha ning phén tach.

Nguyén tic co ban cua phuong phap SVM la
chuyén khong gian dii liéu ban dau thanh mot khong
gian mdi hitu han, chiéu ma & dé cho kha niang phén
16p dé dang hon. Piém lam SVM hiéu qua hon cac
phuong phéap khac chinh la viéc stt dung phuong phap
hat nhan kernel gitip cho SVM khong con bi giéi han
bdi viéc phan 16p mot cach tuyén tinh, hay néi cach
khéc, cdc siéu phéng c6 thé dugc hinh thanh tit cac
ham phi tuyén (Ghayour L. et al,, 2021). Mau huin
luyén ban dau: (x, y,), (i = 1, 2... n), trong do, xi la
da bién s6 dau vao; yi 1a d4u ra vo hudng; n la s6 mau
huén luyén. Véi phuong phap SVM, mo hinh ban
dau sé dugc chuyén thanh mo hinh tuyén tinh trong
khong gian nhiéu chiéu méi (Chen & Hay, 2011).

LX)

Nghién ctiu st dung ham co s& ban kinh (Radial
Basis Function - RBF) cho phan loai SVM, mot
kernel phé bién cai thién kha nidng phan tach di liéu
nho hiéu suft cao va kha ning tao mit siéu phing
phi tuyén. Hai tham s6 Cost (C) va Gamma (y) dugc
t6i uu qua thdm dinh chéo, v6i C thtt nghiém ti 1 -
1.000, sau d6 tinh chinh y dua trén C t6i uu. Dya vao
nghién ctu ctia Trung and Huong (2019), C dugc
thtt nghiém véi cac gia tri 2, 2°, 21, 22, 2%, 24,27, 26,27,
2% va gia tri Gamma (y) la mot tham s6 tu do dugc
thiét 14p tu 0,05 - 1 € mo hinh dat hiéu sudt t6t nhat
(the best performance).

3.2.4. Phuong phdp danh gid do chinh xdc két qua
phan logi dnh

Nghién ctiu stt dung phuong phéap x4y dung ma
tran sai s6 dé€ danh gia do chinh xdc sau phén loai
anh cta hai thuét toan MLC va SVM thong qua viéc
tinh todn hai chi s6 la d6 chinh xac tong thé (overall
accuraccy - OA) va hé s6 Kappa (K) (Banko G.
(1998). Hé¢ s6 Kappa dugc tinh theo cong thtc.

N Yi—1Xii— NXi—1(Xi4+X4i)
K = (3)
Yie (X4 X4p)

Trong do:

N: Tong s6 pixel 14y mau;

r: S6 16p déi tugng phan loai;

xi.: SO pixel dung trong 16p thu nhat

x+: Tong pixel 16p thi i clia mau;

x+i: Tong pixel ctia 16p th i sau phan loai.

Theo Cuc dia chit My, hé s6 Kappa nam gitia 0 va
1, thé hién d¢ chinh xac cta két qué phan loai dugc
thé hién trong Bang 3.

Bang 3. P chinh xac ctia két qua phan loai anh
theo hé s6 Kappa

Gid tri hé s6 Kappa (K) Do chinh xac
<02 Rit thip
02<K<04 Thap
0,4<K<0,6 Trung binh
0,6 <K<0,8 Cao
08<K<1 Rét cao

B¢ dii liéu dung dé danh gia sai s6 la bo dii liéu
doc 1ap khong tham gia vao viéc giai doan anh. Trong
téng s6 1.236 diém mau, dugc chia thanh 2 phén:
70% (866 mau) sti dung dé€ giai dodn anh vé tinh,
30% (370 mau) con lai dugc st dung dé danh gia do
chinh xdc sau phén loai.

4. KET QUA VA THAO LUAN

4.1. Két quad phdn logi anh

Két qua phén loai l6p pht thuc vat cua tinh Ha
Giang bang anh vé tinh Sentinel-2 theo hai phuong
phap MLC va SVM v6i 9 loai thuc pht (Hinh 5), dién
tich cta tting loai dugc thong ké trong Bang 4.
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. I(a) Z\;Igz.ximu-r.n.LikelliII{ood éi;zsszﬁc.alz:ion (M.LC) -
A Hinh 5. Két qud phdn logi I6p phii thic vat vdi 2 phuong phdp

Tu Bang 4 cho théy, dién tich riing chiém phan
16n trén dién tich toan tinh va c6 su chénh léch 16n
gitia 2 phuong phéap, cu thé: Trong phuong phap
MLC, rting san xuét chiém 134.820,31 ha (17%); rting
phong ho chiém 145.016,85 ha (18%); rling ddc dung
chiém 223.089,68 ha (28%). Trong phuong phap
SVM, riling san xudt chiém 204.656,51 ha (25,8%);
riing phong ho chi€ém 98.900,64 ha (12,5%); rling ddc

”(iJ) Suj;;u.ort \}é.c.tor Machine (SVM) "

dung chiém 142.431.47 ha (18%). Dién tich nhé nhat
la dat mat nudc va c6 su chénh 1éch nho nhat gita
2 phuong phap: Trong phuong phap MLC chiém
3.929,57 ha (0,5%) va 5.546,98 (0,7%) trong phuong
phép SVM. Céac nhom 16p phu con lai nhu dat dan
cu, dat trong, dat Ita nudc, dat cay hang nam, dat cay
lau ndm c6 sy chénh léch khong 16n gitia 2 phuong
phap MLC va SVM.

Bang 4. Dién tich 16p phu thuc vat tinh Ha Giang sau phén loai anh

Lp phit thuic vat Phén loai theo MLC Phén loai theo SVM
T Dién tich (ha) Tilé (%) Dién tich (ha) Tilé (%)

bt dan cu 22.109,32 2,8 26.549,19 3,35
bit trong 69.241,9 8,7 75.507,61 9,53

bit lta nude 72.573,95 9,2 94.723,45 12
bit ciy hang ndm 71.000,03 9 71.740,49 9,05
bit cay lau nam 50.585 6,4 72.310,27 9,13
Dt rling san xudt 134.820,31 17 204.656,51 25,8
bt riing phong ho 145.016,85 18 98.900,64 12,5
bit riing dac dung 223.089,68 28 142.431,47 18
Dit mit nude 3.929,57 0,5 5.546,98 0,7
Tong 792.366,61 100 792.366,61 100

4.2. Ddnh gid d¢ chinh xdc cua cdc phuong phdp
phan loai

Tt két qua phén loai, nghién ctiu tién hanh danh
gid, so sanh do chinh xdc ctia 2 phuong phap phan
loai MLC va SVM dugc thé hién trong Bang 5 va
Bang 6 déu cho thay d¢ chinh xdc dat két qua kha cao
v6i do chinh xac téng thé (OA) va hé s6 Kappa. Trong
2 phuong phap phan loai MLC va SVM thi phuong
phdp phan loai theo thuat toan SVM (OA = 83,59%,
K =0,815) c6 do chinh xac cao hon so v6i MLC (OA
=78,36%, K = 0,756). Két qua nay ciing tuong dong
v6i hau hét két qua ctia cac nghién ctiu trude day trén
thé giGi vé so sanh, danh gia hi¢u suét ctia cac phuong
phap phan loai nhu Shi and Yang., 2012 (Jyothi B.N.
et al,, 2008); Nitze et al, 2012 (SATPALDA, 2018);
Sharma et al., 2017 (Sharma, R.C. et al., 2017).
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Bén canh d6 chinh xdc tng thé (OA), cac do
chinh x4c thanh phan nhu d¢ chinh xac cia nguoi st
dung (user accuracy - UA); do chinh xdc ctia nha san
xudt (producer accuracy - PA) dugc sti dung d€ danh
gia kha nang phéan biét cho tiing loai 16p phu thuc
vat ctia 2 phuong phéap phan loai dugc thé hién trong
Bang 6. Tu két qua cua Bang 6 cho thdy, hau hét cac
16p phu thuc vét c6 danh gia d6 chinh xdc UA va PA
trong phuong phap SVM déu cho két qua cao hon
phuong phap MLC.

Bang 5. D§ chinh xac két qua phan loai theo 2

phuong phap
Phuong phap Do chinh xac Hé s6 Kappa
phan loai tong thé (OA) (K)
MLC 78,36% 0,756
SVM 83,59% 0,815




Bang 6. Panh gia do chinh xac kha nang phan biét cta ting loai 16p phu

T Lép phit D9 chinh xdc ngudi st dung (UA%) D9 chinh xac nha san xuit (PA%)

MLC SVM MLC SVM
1 bit dan cu 85,86 92,15 91,25 92,35
2 Dit mit nude 91,69 95,8 93,76 94,01
3 bit trong 75,7 76,98 65,78 72,15
4 Dit lda nude 71,79 75,64 72,53 76,85
5 bit cay hang nim 73,8 70,91 81,64 76,45
6 bit ciy 1au nam 65,71 85,16 87,31 70,64
7 Dit riing san xuit 76,25 77,6 78,56 82,45
8 bt rting phong ho 84,67 85,72 75,65 88,15
9 Dt riing dic dung 76,8 85,15 80,35 78,65

Cc
A Diéu tra thuc dia I6p phii thuc vt tai tinh Ha Giang
(a) Riing san xudt; (b) Khu ddn cu; (c) Lia nudc; (d) Ddt trong

5. KET LUAN

So sanh 2 phuong phap phan loai anh la SVM va
MLC v6i 9 loai tham phu ctia tinh Ha Giang dya vao
anh Sentinel-2 nam 2024 cho do chinh x4c kha cao:
Do chinh xac téng thé (OA) > 80% va hé s6 Kappa >
0,78 trong ca hai phuong phap. Tuy nhién, phuong
phap phan loai SVM (OA = 83,59%, K = 0,815) c6
do chinh xac vugt troi hon phuong phap MLC (OA
= 78,36%, K = 0,756). Bang 5 da chi ra tit ca moi
16p tham pht ¢é do chinh xac thanh phan UA va PA

i ;| CcAlU

trong phuong phap SVM c6 do chinh xdc cao hon so
v6i khi st dung phuong phap MLC.

Két qua ctia nghién ctiu la co s& d€ st dung anh vé
tinh Sentinel-2 mién phi c6 d6 phan giai kha cao trong
viéc giam sat, quy hoach, khai thac, stt dung hop ly tai
nguyén dat. Bén canh do, nghién ctiu st dung phuong
phap SVM nham cai thién d6 chinh xac trong phan
loai 16p pht thuc vat so v6i phuong phap truyén thong
MLC. Qua day ciing cho thdy két qua ctia nghién ctiu
¢6 uu diém pht hgp véi khu vuc thuc dia 14y mau khé
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khén, dia hinh rong, phtic tap va tiét kiém dugc chi
phi, thoi gian, cong stic trong viéc thanh 1ap cac loai
ban do6 16p phu thuc vat.

Tuy nhién, nghién ctiu méi chi tép trung vao
viéc st dung gia tri phd cua cac kénh anh d€ phan
loai 16p phu thuc vat; chua khai thac cac chi s6 cau
tric trong cac kénh anh nhu: Gia tri trung binh,
muc bién dong, d6 dong nhat va do tuong phan...
Do d6, d€ nang cao do chinh xdc, cac nghién ctu
tiép theo nén phan tich thém nhiing yéu t6 nay tu
anh vién tham clting v6i mo hinh s6 d¢ cao (DEM)
trong phén loai 16p phu thuc vét, dic biét doi voi
cac khu vuc ¢6 rtingm

Loi cam on: Nghién ciiu dugc thuc hién vdi su
hé trg, cung cdp s liéu thuc dia ctia tinh Ha Giang
thong qua Dé tai “Ap dung phuong phdp hoc mdy,
dii liéu vién thdm va cong cu GIS nghién ciiu, xdc
dinh rii ro lit quét tinh Ha Giang” do TS. Lé Nhu
Nga lam chii nhié¢m, md s6: VAST05.05/24-25 thudc
Vién Co hoc, Vién Han lam Khoa hoc va Cong nghé
Viét Nam.
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