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DANH GIA HIEU SUAT CUA ANH VE TINH SENTINEL 2A
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TAI VUGN QUOC GIA TA BUNG, PAK NONG, VIET NAM

Phan Thi Hz‘ing*, Nguyén Thi Thanh Huong
Khoa Nong Lam, Truong Dai hoc Tdy Nguyén

TOM TAT

Trong nghién ctru ndy, da tién hanh phan tich va so sanh hiéu qua ciia hai loai anh vé tinh, Sentinel 2A (SE-2A)
va PlanetScope trong viéc phan loai tham phu rimg tai Vuon Qudc gia Ta Pung, Viét Nam dua trén cac mic
do tac dong. Muc ti€u chinh la dé danh gia d¢ chinh xac va hiéu qua cta hai loai anh nay trong viéc cung cap
dir liéu vé hién trang va su phan bd cua cac tham phu rimg, h trg cong tac quan 1y bao tdn tai nguyén rirng.
Thuét todn SVM (Support Vector Machine) dugc sir dung dé phén loai cho ca hai nguén anh vé tinh. Két qua
cho thiy c6 su chénh léch vé& do chinh xac phan loai va udc lugng dién tich cac loai tham phu rimg giita hai
ngudn dit liéu. Tuy vdy, ca hai loai anh déu cho két qua phan loai tham phu rimg c6 do tin cy cao, véi ty 1é
chinh xéc trén 90% cho rimg va cac loai dit khac va trén 80% cho ting loai tham phu rimg (rimg bi tac dong
it, rimg tac dong trung binh va rimg tac dong manh). Két qua nghién ctru chi ra, mic dii ¢c6 do phan giai thip
hon nhung anh SE-2A van c6 d6 chinh xac dang tin cdy 1a 84,5% so vdi anh PlanetScope 1a 87,94%.
PlanetScope ¢6 d0 tin cdy cao nhung phai tén chi phi va sé lugng band anh han ché véi 4 band anh. Trong khi
d6, SE-2A ¢6 s6 luong band anh 16n hon véi 13 band anh, ddng thoi dix liéu duoc cung cdp mién phi va cép
nhat dinh ky. Do d6, viéc lya chon ngudn dir liéu vé tinh cho nghién ctru can can nhéc dua trén ngudn ngan
sach, muyc tiéu nghién ctru va danh gia wu nhuge diém cia mdi ngudn dé dua ra quyét dinh pha hop.

Tir khoa: SE-2A, PlanetScope, SVM, phéan loai tham phu rirng, d§ chinh xéac phan loai, GIS va vién tham
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AT TA DUNG NATIONAL PARK, DAK NONG, VIETNAM
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ABSTRACT

In this study, we conducted an analysis and comparison of the effectiveness of two types of satellite imagery,
Sentinel 2A (SE-2A) and PlanetScope, in classifying forest cover in Ta Dung National Park, Vietnam, based on
impact levels. The primary objective was to evaluate the accuracy and efficacy of these two types of imagery in
providing data on the status and distribution of forest cover, supporting the management and conservation of
forest resources. The Support Vector Machine (SVM) algorithm was utilized for classification of both satellite
imagery sources. The results revealed differences in classification accuracy and the estimation of the area of
various forest cover types between the two data sources. Both types of imagery yielded high reliability in forest
cover classification, with an accuracy rate above 90% for forests and other land types and over 80% for each
forest cover type (minimally impacted forest, moderately impacted forest, and heavily impacted forest). The
study findings indicate that despite its lower resolution, SE-2A imagery still provides a reliable accuracy of
84.5% compared to 87.94% for PlanetScope imagery. PlanetScope is highly reliable but incurs costs and is
limited by the availability of only four bands of imagery. Meanwhile, SE-2A offers a larger number of bands,
with 13 bands of imagery, and its data is provided free of charge and updated periodically. Therefore, the
selection of satellite data sources for research should consider the budget, research objectives, and evaluate the
advantages and disadvantages of each source to make an appropriate decision. Furthermore, integrating data from
both types of satellite imagery is being explored as a new experimental direction to improve the quality of input
data and enhance classification accuracy, thereby potentially increasing the effectiveness of natural resource
conservation management, especially in the context of current climate change.

Keywords: SE-2A, PlanetScope, SVM, forest cover classification, GIS, remote sensing.
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I. PAT VAN PE

Trong nghién ctru va quan ly tai nguyén thién
nhién, viéc hiéu rd va theo ddi cac loai hinh sir
dung dat va tham phu rimg c6 y nghia hét stc
quan trong. Piéu nay khong chi dong vai tro co
ban trong viéc duy tri da dang sinh hoc va can
bang sinh thdi, ma con l1a nhan t§ then chét
trong viéc quan ly sir dung tai nguyén ring bén
viing, bao ton dat va ngudn nudc, cling nhu
trong viéc giam thiéu va thich Gmg voi bién dbi
khi hau hién nay (Asnake et al., 2019). Phan
khdi rimg theo céc hién trang dong nhét sé giup
cung cip cac thong tin cu thé cua ting 16p
tham phu riéng biét nhu kiéu ring, trang thai,
trit luong, phan bo,... Py 1a cac co so dit lidu
thuc té quan trong cho viéc dé xuat kién nghi
cic chién lugc va chinh sach quan ly tai
nguyén thién nhién bén viing va c¢6 hiéu qua
(Nguyén Thi Thanh Huong, 2022).

Trong bdi canh hién nay, khi tai nguyén rimg
dang phai d6i mat véi nhiéu ap luc tir viée gia
tang dan sb, chuyén d6i myc dich st dung dat,
phat trién kinh t,... thi viéc su dung anh vé
tinh quang hoc trong phan loai tham phua ring
mang lai nhiéu lgi ich déng ké. Diém ndi bat 1a
kha nang cung cap thong tin chinh xac va lién
tuc vé trang thai va su phan bd cua tham phu
trén dién rong, mot viéc ma cac phuong phap
truyén thdng nhu khao sét truc tiép trén mat dat
khong thé thuc hién hodc chi c¢6 thé thuc hién
v6i chi phi cao va mét nhiéu thoi gian (Nguyén
Thi Thanh Huong, 2022). Vi vay, n6 dong mdt
vai trd quan trong trong viéc theo ddi su thay
dbi tham phu rimg theo thoi gian, dénh gi tac
dong cua con ngudi va bién doi khi hau 1én hé
sinh thai, gitip phat hién sém cac dau hiéu cia
su suy giam da dang sinh hoc, cling nhu xéc
dinh cac khu vuc can duoc bao ton va phuc
hoi, gép phan nang cao hiéu qua cong tac quan
ly bao ton tai nguyén rimg (Smith et al., 2021;
Mohammed Yousif, 2024).

SE-2A 1a anh vé tinh quang hoc phd bién, c6
sin va mién phi. Johnson va ddng tic gia
(2022), da nhin manh tim quan trong cua viéc
ung dung dir liéu SE-2A dé tao ra ban dd loai
hinh str dung dat chinh xac va kip thoi, tir d6
hd trg cho viéc dua ra cac quyét dinh quan ly
tai nguyén hop ly. Hién tai, cdc anh v¢ tinh
quang hoc thuong mai c6 do phan giai khong
gian cao nhu QuickBird, WorldView va
PlanetScope ciing dd dugc sir dung nhiéu trong
cac nghién cuu (Moritz ef al., 2022).

Pé chuyén thong tin tir anh vé tinh thanh thong
tin hiru dung trén mat dét can co cac thudt toan
phan loai anh phu hop. Mt trong nhiing thuat
toan hién nay dugc danh gia la c6 d chinh xac
kha cao so voi mot sb phuong phap truyén
théng nhu Maximum Likelihood 1a SVM
(Lowe and Kulkarni, 2015; Charlotte et al.,
2016; Nguyen Thi Thanh Huong et al., 2020).
Ngoai ra, SVM con duge danh gia cao vi su
linh hoat va kha nang xu ly dir liéu phuc tap
lam cho no trd thanh mot phuong phap phan
loai dang tin cdy dugc nhiéu nha khoa hoc su
dung (Vapnik, 1995; Burges, 1998; Foody va
Mathur, 2004).

Vuon Qudc gia (VQG) Ta Pung thude tinh
Pk Nong, Viét Nam, 1a mot khu vuc da dang
sinh hoc phong phti va cé gia tri bao ton cao,
hé thuc vat vai hon 1.394 loai thuc vat thudc
769 chi, 191 ho, 85 by, 06 nganh thuc vat.
Trong d6 c¢6 nhiéu loai thuc vat quy hiém nhu:
Xa xi (Cinnamomum balansae H. Lecomte),
Sdi vang (Lithocarpus fenestratus)), Thong
nang (Dacrycarpus imbricatus), Thong tre
(Podocarpus neriifolius)... (Phuong an quan ly
rimg bén vimg VQG Ta Pung, 2022). Su phuc
tap va da dang cua hé sinh thai tai day tao ra
thach thirc trong viéc quan 1y va bao ton tai
nguyén thién nhién. Viéc st dung anh v¢ tinh
quang hoc trong phan loai trang thai tham phu
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rung tai VQG Ta Pung s€ giup cac nha quan ly
¢6 thong tin toan dién hon vé dit liéu khong
gian va thudc tinh lién quan dén su phan bd va
trang thai cta tham phu rimg, dong thoi mang
tinh cap nhat tor d6 dua ra cac phuong phap
quan ly va bao ton hiéu qua.

Cho dén nay, chua c6 nghién ctru nao phan tich
va so sanh hi€u qua cua anh SE-2A va
PlanetScope, trong viéc phan loai tham phu
rimg tai VQG Ta bung. Vi vay, trong nghién
clru nay, da str dung hai loai anh vé tinh quang
hoc la SE-2A va PlanetScope dé phan loai
trang thai tham pha rung tai VQG Ta Pung véi
muc ti€u la so sanh hi¢u qua cua hai loai anh
nay trong viéc cung cap dif liéu chinh xac cho
cong tac phan loai va quan ly tham phu rung.

1. PIA PIEM, VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Pia diém nghién ctruVuon Qudc gia Ta
Pung nam trén dia giéi hanh chinh xa Pik
Som, huyén Pik G’long, tinh Dik Néng.

Toa do: Tir 11047°27” dén 11059°20” vi d6 Béc;
Tir 107053°10” dén 10806°32” kinh do Dong.

s
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Hinh 1. Dia diém khu vuc nghién ctru
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2.2. Vit lidu

B¢ dir liéu anh vé tinh quang hoc dugc s
dung dé phan loai trong nghién ctru nay bao
gdm: i) Dit lidu anh SE-2A ngay 8/3/3023 duoc
xur ly may va hi¢u chinh hinh hoc trén Google
Earth Engine (GEE) va ii) Anh vé tinh
PlanetScope, thu dugc vao ngay 2 thang 5 nam
2023, da duoc hiéu chinh cdp do 3B. Qua trinh
ndy bao gdm viéc diéu chinh dia ly
(georectification), cai thi¢n d¢ tuong phan
(contrast adjustment) va chuidn héa do sang
(radiometric normalization), nhdm ting cudng
chét lugng cua anh dé phuc vu tdt hon cho céc
tmg dung phan tich vién tham (Smith er al.,
2021; Johnson & Lee, 2022). Ngoai ra, chi sb
thuc vat chudn NDVI (Normalised Difference
Vegetation Index) ciing duoc st dung nhim
tang cuong do chinh xac phan loai.
Chi s6 NDVI dugc tinh toan dua trén thong tin
phd cam bién tr ving d6 (RED) va gan -
infrared (NIR) ctia phd quang (Rouse et al.,
1974). NDVI phan anh muc do phu song cua
tham thuc vat, cung cip thong tin vé sic khoe
va phat trién cta thuc vat. Chi sé nay thuong
¢6 gia tri nim trong khoang tir -1 dén 1; véi cac
gia tri duong biéu thi su phat trién manh m&
cua tham thuc vat, trong khi gia tri am thuong
lién quan dén cac khu vuc nuéc hodc bé mat
khong phai thuc vat (Tucker, 1979).
NDV] = BandNIR-BandRED 0
BandNIR+BandRED
Su két hop gitra anh v¢ tinh va chi sb thuc vat
khac biét chuan héa mang lai kha nang phan
loai chinh xéc va chi tiét dbi véi cac 16p phu
khac nhau.

Bang 1. Cong thtic tinh Index Bands &p dung
cho tirng anh vé tinh

Cac chisé Cong thirc | PlanetScope | SE-2A
NDVI - Chi

sb thuc vat | (NIR - RED) NIR : B5 NIR : B8
khac biet (NIR + RED) RED: B4 RED: B4
chuan hoa
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2.3. Phwong phap nghién ciu

Qua trinh xu ly va phan loai anh trong nghién
ctru nay dugc trién khai qua bdn giai doan chinh:
(1) Thu thap va tién xu ly dir liéu anh: Anh vé
tinh SE-2A duoc tai va tién xir ly anh trén GEE
va anh PlanetScope duogc ldy tir website
https://www.planet.com. Qué trinh tién xir ly
anh dong vai tro thiét yéu trong viéc bao dam
chat lugng dir ligu, gitip cai thién do chinh xac
va do tin cay cua dir liu (Lillesand et al.,
2015; Kim et al., 2023); Ngoai ra, dé tang
cuong su phan biét gitta cac 16p tham phu, chi
s6 thuc vat khac biét chuin hoa NDVI cling
dugc tinh toan (Rouse ef al., 1974). NDVI la
chi s6 chui chdt trong viée xac dinh va danh gia
do che phu cta rimg, gép phidn quan trong
trong nghién ctru (Kim et al., 2023);

(2) St dung phuong phéap phan loai SVM dé
giai quyét cac thach thic tai khu vuc nghién
ctru nhu dién tich nhd, dia hinh cao, phic tap
va dac trung cua dir liéu anh. Cac nghién ctru
truoc day da chung minh hi¢u qua cia SVM
trong vi¢c xu ly phan loai tai cic moi trudng
nhu dia hinh phuc tap, khu vuc nghién ctru nho
(Smith et al., 2021). Dac biét, kha nang cua
SVM trong viéc xu ly dir liéu anh da dang tur
cac ngudn khac nhau 1am cho né trd thanh
cong cu manh mé trong céc Gng dung vién
tham, nhat 1a trong cac khu vuc ¢o diéu kién
dia ly va moi truong dac biét (Foody va
Mathur, 2004; Johnson et al., 2022);

(3) banh gia do chinh xéac cua qud trinh phan
loai, bang cach st dung bang ma trén sai sd
(Congalton & Green, 2019);

(4) Thanh 1ap ban do trang thai tham phii rimg.

+ Thu thp va tién xit Iy anh

Anh SE-2A ¢6 13 band anh, trong d6 ¢ nghién
ciru nay s dung 4 band anh: Band 2 (B2) -
Blue: 490 nm; Band 3 (B3) - Green: 560 nm;
Band 4 (B4) - Red: 665 nm; Band 8 (BS8) - NIR:
842 nm. Anh SE-2A ¢6 do phan giai 10x10 m
duoc tai, xir ly may va hi€u chinh hinh hoc trén
Google Earth Engine.

Anh PlanetScope duoc thu dudi dang mot dai
lién tuc cac hinh anh khung don dugc goi la
canh. Anh PlanetScope c6 do phan giai khong
gian 3x3 m v&i cac dai quang phd: Blue: 450 -
515 nm; Band Green: 515 - 590 nm; Band Red:
590 - 670 nm; Band NIR: 780 - 860 nm. Anh
PlanetScope tai vé di dugc xir ly hiéu chinh
san & mic do 3B dé cung cdp cac thong tin
chinh xéac vé céac dbi tugng bé mat. Do d6, anh
PlanetScope dung cho nghién ctru khéng can
phai thuc hién hi€u chinh hinh hoc va phan xa
bé mat. Ca 2 ngudn anh déu dugc dua vé dong
nhét hé quy chiéu UTM Zone 49. Bé dam bao
thong tin cua khu vuc nghién ctru, cac anh co
do che phu cia may dudi 20% sé& dugc sir dung
(Moritz et al., 2022). Thong tin chung cua dir
li€u anh st dung trong nghién ciru nay duogc
mo ta trong bang 2.

Bang 2. Thong tin dit liéu anh v¢ tinh quang hoc dugc st dung

STT Loai anh Tén anh

b6 phan

Band anh
giai (m)

! SE-2A _20230308T074859

S2A_20230308T030551_N0509_R075_T48PZU

+ Band 2 (B2) - Blue: 490 nm
10 + Band 3 (B3) - Green: 560 nm
+ Band 4 (B4) - Red: 665 nm

+ Band 8 (B8) - NIR: 842 nm

2 PlanetScope

20230502_021531_95_2423_3B_AnalyticMS_SR

+ Blue: 450 - 515 nm
+ Band Green: 515 - 590 nm
+ Band Red: 590 - 670 nm

20230502_021534_07_2423_3B_AnalyticMS_SR

+ Band NIR: 780 - 860 nm
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+ Thu thap diém mdu phan loai

Trong qué trinh thu thap diém mau phan loai,
da str dung phuong phap 4y mau ngiu nhién
trén toan by khu vuc nghién ctu, khoang cach
t6i thiéu gitra 2 diém 1a 200 m dé tranh sy tring
lap vé& diém mau (Lillesand ef al., 2015). Pau
tién sir dung cac bo khoa giai doan anh dé xac
dinh cac khu vuc rung va dét khac, sau d6 cac
16p phu rung dugce tach biét va phan loai thanh
cac 16p tham phu rung theo cac muc df tac
dong gdbm co ring tac dong it, rimg tac dong
trung binh va rimg tac dong manh. Dir liéu mau

ding dé phan loai dugc thu thap tir ba ngudn:
dir liéu thuc dia, ban dd hién trang va tur
Google Earth Pro. Day 1a cac ngudn cung cip
thong tin dia ly chinh xac (Congalton & Green,
2019). Diém maiu duoc phan b ngiu nhién
trén toan bd dién tich nghién ctru, sau do6 duogc
phan chia thanh 2 phin: 70% dugc sir dung dé
phan loai (training samples); 30% sb mau con
lai dugc str dung dé danh gia két qua phan loai.
Pay 1a dé co so danh gia do chinh xac cia
phuong phap SVM (Vapnik, 1995; Nguyén Thi
Thanh Huong, 2022; Paula et al., 2023).

Bang 3. Dic diém nhan dang céc trang thai rung trén anh

. Trang
sTT| 0P | thai | Mota SE-2A PlanetScope Google Earth
phu |
rirng
Rtl:’lzg Mau xanh
1 N va den
aong | gam
it i
RtLérzg Mau xanh
N N nhat xen
2 |Rirng| déng An mau
trung nau
binh
RN Mau xanh
técg nhat xen
3 aon 1&n v&i
>Ng mau nau
manh nhat
4 | DPétkhac Ms;nr;a“
Chui thich:

Rirng bj tdc dong it: La cde dién tich ritng cé do tan che khoang 0,6 - 0,8; cdu triic khd én dinh véi 3 - 5 tdng phdn

biét rd; s6 heong cdy c6 duwong kinh Ién nhiéu.

Rirng bi tac dong trung binh: La cdc dién tich ¢6 cdu tric twong déi on dinh, ciing twong tu nhir riemg bi tac dong it
song cdc chi tiéu khac déu thap hon, nhie d6 tan che quan sdt khoang ti 0,5 - 0,6.

Rirng bi tdc déng manh: La cdc dién tich bi khai thdc qud mirc trude day, day leo nhiéu, cdu triic bi phd vé, rdt it cdy
6 duong kinh I6m, thuong xen véi 16 6, do tan che phé bién 0,3 - 0,4.

Dat khdc: Cac dién tich nhu ddt ndng nghiép, dat tréng, mdt mede, dat cé rimg trong chiea thanh rirg.
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Trong nghién ctru nay, phuong phap phan loai
SVM da dugc su dung dua trén ph@fln mém
ArcGIS 10.6.1 (Esri, 2018). Quy trinh nay
dugc thuc hién qua ba giai doan chinh: (i) Xay
dung bd miu dai dién cho cac 16p phan loai,
(i) Str dung tinh nang 'Train Support Vector
Machine Classifier' trong ArcGIS Spatial
Analyst (Huang ef al., 2015) dé huan luyén mé
hinh SVM va (iii) Ap dung m6 hinh SVM da
huan luyén dé phan loai dir li¢u raster. Viéc
phan loai da tap trung vao viéc xac dinh céc 16p
pht khac nhau nhu rung tac dong it, rirng tac
dong trung binh va rimg tac dong manh va dit
khéc dua trén phan tich btc xa phan chiéu
(Moritz et al., 2022).

+ Ddnh gid dp chinh xdc tirng 16p phu

- Theo Congalton and Green (1999), bang ma
tran la phuong phap hidu qua nhat dé danh gia
d6 chinh x4c. Bang ma tran 1 sai s6 giita cac
pixel dd duoc phan loai va pixel trén thuc té,
ma tran sai sO la két qua théng ké. Két qua
danh gia dua trén céc chi tiéu do chinh xac
chung (Overall accuracy), do chinh xac ngudi
san xuat (Producer accurary) va do chinh xac
nguoi s dung (Use accuracy)

- B§ chinh xéc toan bg (Overall Accuracy): 1a
ty s giita tong sd cia tat ca cac pixel duoc
phan loai ding so voi tong sb tit ca cac pixel
dugc phan loai:

> "X,
O4=%="" 100 Q)
N

- B9 chinh xac nguoi st dung Ua (User’s
accurary): Ty sd pixel dugc phan loai chinh xac
so v&i tong sb pixel theo hang, duoc hiéu la ty
1¢ s6 mau phan loai dung cta 1 loai tham phu
so voi téng s6 mau thuc dia (miu thuc té) cua
loai tham phu d6.
U, = Xy x100 3)
i+
- P9 chinh x4c ngudi san xudt Pa (Producer’s
accurary): so pixel duoc phan loai chinh xéc so
v6i tong s pixel theo cot goi la Producer’s

accuracy (Pa), dugc hiéu 1a ty 1& s6 mau phan
loai dung ctia 1 loai LULC so véi tong s mau
két qua phan loai (mau dy doan) cua loai
LULC dé.

P = X x100 4
X+I
- Ngoai ra, viéc danh gia mac do quan h¢ giira
thuc té va két qua phén loai con dua vao chi s6
Kappa. Hé s6 Kappa ndm trong pham vi tir 0
dén 1 va biéu thi su giam theo ty 1€ vé sai sb
duoc thuc hién bﬁng mot yéu td phéan loai hoan
toan ngau nhién.

Nzr:xil _i(xﬁ xx+1)
K= i=1 . i=1 (5)
N? —Z(XHXXH
i=1

Trong do:

N: Téng sd pixel 1ay mau;

r: S6 16p ddi twong phén loai;

Xii: S6 pixel dung trong 16p thiri (i = 1,2......,r);
Xi+: Tong pixel 16p ther i ctia mau (loai thuc
te/tong gia tri theo hang);

X.i: Tong pixel cua l6p thir i sau phan loai (loai
giai doan/tong gia tri theo cot)

Bang 4. Gia tri mtc do chat ché

theo chi s6 Kappa
GiatriK Murc do phan biét

<0.00 Thép
0,00 - 0,20 Nhe
0,21-0,40 Vira
0,41-0,60 Twong dbi chat
0,61-0,80 Chat
0,81-1,00 R4t chat

(Nguon: Trich theo Nguyén Thi Thanh Huong, 2015)

+ Thanh ldp bdn do trang thdi tham phu
rieng: Két qua phan loai sau d6 dugc st dung
dé thanh lap ban do tham phu rimg dua trén
Arcgis 10.6.1. Tiép cén nghién ctru dugc so do
héa tai hinh 2.
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Thu thap va tién x& ly div liéu anh

+ Thu thap dir liéu anh trén GEE va https://www.p;amet.com/ [

va hiéu chinh c&p do 3B (PlanetScope)
+ Tinh toan chi s6 NDVI

+ Tién xt ly anh: X ly may va hiéu chinh hinh hoc (SE-2A)

Diém phan loai
(Piéu tra thuc dia, ban db
hién trang, Google Earth Pro)

A

\
Phan loai SVM

A

Phan loai tich hgp v&i tinh toan
chi s6 NDVI trén phadn mém

70% dung
dé huéan

30% ding
dé kiém tra

A

ArcGIS 10.6.1

banh gia dé chinh xac
S dung bang ma tran sai s

luyén va danh gia

Thanh lap ban dé tham pha
S dung phan mém ArcGIS 10.6.1

Hinh 2. So dd tom tit qué trinh nghién ctu

III. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Phan tach rirng tw nhién

pé phén loai trang thai ring, nghién clru tién
hanh phan tach rimg tu nhién thanh cac dbi
tugng rimg va dét khac. Ban db tham phi VQG
Ta Pung dugc xdy dung tir két qua phan loai
anh SE-2A va PlanetScope bang phuong phap
phan loai SVM. Téng cong c¢6 326 diém mau

duogc thu thap va phan loai theo cac 16p dbi
tugng bao gdm: rimg (ring tac dong it, rimg
tac dong trung binh, rung tdc dong manh) va
dat khac. Trong d6 c6 228 diém mdu duoc
ding dé huan luyén phan loai, phan con lai 98
diém dugc s dung dé kiém dinh két qua cua
mo hinh phan loai. Két qua danh gia do chinh
xac phan loai vdi céc tiéu chi UA, UP va OA
dugc thé hién trong bang 5 va bang 6.

Bang 5. Danh gia dd chinh xac 16p phu rung tai VQG Ta Pung tir anh SE-2A va PlanetScope

SE-2A Rirng DAt khac Téng User’s Accuracy (%)
Rirng 151 70 221 94 57

Dét khac 38 67 105 84,71

Téng 189 137 326

Producer's Accuracy (%) 82,72 95,18 ?(‘;egsg é‘;‘;ﬁfﬁgntgé gz/"
Planetsope Rirng DAt khac Téng User’s Accuracy (%)
Rurng 151 70 221 97,64

Dét khac 38 67 105 90,24

Téng 189 137 326

Producer’s Accuracy (%) 96 90 Overall Accuracy: 95,5%Kappa Coefficient: 0,85
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Bang 6. So sanh két qua phan loai rimg va dit khac tir anh SE-2A va PlanetScope

Cac chi S6 PlanetScope | SE-2A

Overall Accuracy (%) 95,5 91,5
Kappa Coefficient 0,85 0,81
User's Accuracy (%)

-Rirng 97,64 94,57

- DAt Khac 90,24 84,71
Producer's Accuracy (%)

- Rirng 96 82,72

- P4t Khac 90 95.18

Két qua da chi ra, do chinh xac phan loai tu 2
loai anh déu cho két qua kha cao (trén 90%).
Diéu nay cho thiy két qua phan loai c6 do tin
cdy cao va c6 thé st dung két qua phan loai nay
cho céc phan tich tiép theo trong nghién ctu.

So sanh két qua gitra 2 anh co thé thdy, cac 16p
tham phu dugc phan loai tir dir liéu anh
PlanetScope da thé hién do chinh xac tong thé
va d6 chinh xac thanh phﬁn ¢ do tin cay cao
hon so v&i dir liéu tir anh SE-2A. D0 chinh xac
tong thé c6 mirc do chénh léch 1a 4% (91,5%
ddi voi anh SE-2A va 95,5% ddi véi anh
PlanetScope); Piéu nay 1a hop Iy vi do phan
giai khong gian cua anh PlanetScope cao hon
so voi d9 phan giai cua anh SE-2A. Tuy nhién,
khi nhin vao d6 chinh xac UA, SE-2A cé su
vuot trdi trong viéc phan biét dét khac véi ty 1¢
chinh xac 95,18% so vdi 90% cua PlanetScope.
Nhur vdy, mdi loai anh s& ¢ cac uu nhuge diém

riéng trong qué trinh phéan loai. Bén canh do,
phu thudc vao muc dich nghién clru, trong
truong hop nay chi ¢6 2 loai tham phu dugc
phan loai 1a rimg va dat khac, vi vay muc do
nham lan ciing s& don gian hon. Két qua nay
tuong dong v&i két qua nghién ctru ciia Nguyén
Thi Thanh Huong va dong tac gia (2020-2021)
tai VQG Ta Dung.

Vi thé, dé t6i uu héa qué trinh phan loai, viéc
xem x€t do chinh x4c la quan trong nhung cling
can phai chu y dén cac yéu t§ khac nhu diéu
kién dia ly va moi truong tu nhién cta khu vuc
dugc nghién cuu. Bén canh d6, danh gia uu
nhugc diém cua cac loai anh cung vai viéc xem
xét muyc tiéu cua nghién ctu ciing la yéu t6
quan trong dé chon luya ngudn anh phu hop
nham dat dugc két qua nghién ciru tot nhat
(Moritz et al., 2022).
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Hinh 3. Ban d6 tham phu ring VQG Ta Dung:
a) Tir nguon anh PlanetScope; b) Tir nguon anh SE-2A
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Tir két qua phan loai, dién tich cua timg loai tham phu theo cac loai anh duoc tinh toan va tong

hop trong bang 7.
Bang 7. Dién tich (ha) tirng 16p phu dua theo dir liéu v¢ tinh PlanetScope va SE-2A
PlanetScope SE-2A
STT LULC
Dién tich (ha) Ty 18 (%) Dién tich (ha) Ty 18 (%)

Rirng 17.268,25 79 16.334,35 74
2 DAt khac 4.657,47 21 5.591,48 26
Téng cong 21.926 100 21.926 100

Két qua bang 7 chi ra rang, dién tich tham phu
rimg va dat khac udc lugng tir PlanetScope lan
luot 12 17.268,25 ha (79%) va 4.657.47 ha
(21%) tuong tng. Trong khi do, dir licu SE-2A
chi ra dién tich cho cung céc 16p tham phu lan
lugt 1a 16.334,35 ha (74%) va 5.591.48 ha
(26%). Chénh léch dién tich rimg va dat khac
gitta anh PlanetScope va SE-2A lan luot la
933,9 ha va 934,01 ha.

Su khac bi¢t trong udc luong dién tich gilia
SE-2A va PlanetScope ¢6 thé dugc giai thich
thong qua mot sé yéu t§ chinh. PlanetScope
cung cap hinh anh c6 d0 phan giai cao hon,
didu nay c6 thé lam ting kha ning phan biét
gitia cac 16p tham phu khac nhau. Ngoai ra,
goc chup va diéu kién anh sang tai thoi diém

chup ciing ¢6 thé anh huong dén két qua
(Johnson et al., 2022) mac du thong thuong
nhiing yéu t6 nay duogc hiéu chinh trudc khi
phan tich (Gorelick ef al., 2017).

Dir liéu tir ca hai ngudn anh déu mang lai gia tri
quan trong va ¢6 thé dugc sir dung dé bd sung
cho nhau trong cong tac quan ly tai nguyén thién
nhién va béao ton da dang sinh hoc.

3.2. Phan loai tham phu rirng theo cac mirc
do tac dong

Sau khi phan tach rung tu nhién, cac 16p pha
rimg tiép tuc dugc tach biét va phan loai thanh
cac lop tham phu rung theo cac muc do tac
dong. Két qua thé hién tai bang 8 va bang 9.

Bang 8. Danh gia do chinh xéc tung I6p phu trang thai rirmg

. Rirng tac | Rirng tac dong | Rirng tac 2 , o
SE-2A déng it trung binh déng manh Toéng User’s Accuracy (%)
Rirng tac dong it 40 45 50 135 93,14
Rurng tac déng trung binh 45 31 40 116 79,22
Rirng tac ddng manh 30 20 25 75 61,9
Téng 115 96 115 326
Overall Accuracy: 84,5%
) 0,
Producer’s Accuracy (%) 86,36 87,14 65 Kappa Coefficient: 0,73
Rirng tac | Rirng tac dong | Rirng tac 2 , o
PlanetScope déng it trung binh déng manh Toéng User’s Accuracy (%)
Rirng téc déng it 40 45 50 135 90
Rirng tdc déng trung binh 45 31 40 116 85,9
Rirng tac déng manh 30 20 25 75 85,71
Téng 115 96 115 326
Overall Accuracy: 87,94%
, 0 ,
Producer’s Accuracy (%) 90,91 89,33 72 Kappa Coefficient: 0,8
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Bang 9. So sanh két qua phan loai trang thai tham ph rimg tir anh SE-2A va anh PlanetScope

Chi s6/Tham phi rirng SE-2A PlanetScope
Overall Accuracy (%) 84,5 87,94
Kappa Coefficient 0,73 0,8
User's Accuracy (%)
- Rirng tac déng it 93,14 90
- Rirng tac ddng trung binh 79,22 85,9
- Rirng tac déng manh 61,9 85,71
Producer's Accuracy (%)
- Rirng tac dong it 86,36 90,91
- Rirng tac ddng trung binh 87,14 89,33
- Rirng tac déng manh 65 72

Nhin chung cac chi sb danh gia két qua phan
loai déu cho thdy anh PlanetScope c6 do chinh
Xac cao vuot trdi so véi anh SE-2A véi OA gﬁn
88%, Kappa 0,8 so vdi SE-2A 1a 84.5 va 0,73
tuong ung. Tuong tu nhu vay, cac 16p tham phu
thanh phan déu cho két qua UA va PA cao hon
so voi SE-2A (85,71% va 72% cua PlanetScope
so v&i 61,9% va 65% cua SE-2A tuong ung).

Trong nghién clu nay, c6 thé thdy dugc su
khéac biét vé& hiéu suét phan loai cua céac loai
tham phu rimg. Cu thé, rimg bi tac dong it ¢6
hidu sudt phan loai cao hon so véi rimg tac
dong trung binh, rimg tac dong manh. Piéu nay
¢ thé duge giai thich dua trén mot sb yéu td
chinh lién quan dén dac diém cia tham pha
ring va kha nang phan giai cia dir liéu vién
tham. Rung tac dong it thuong c6 do phong
phu thuc vat cao, vi mat do cay cdi day dac va
su da dang vé loai (Foody, 2002), tir do, tao ra
mot buc tranh 18 rang hon trong dir liéu vién
tham, gitp tang do chinh xac trong phan loai.
Mat khéc, rimg tac dong it thuong c6 dic diém
phan xa dic trung va dong nhat hon so v&i cac
loai rimg khac, gitip cho viéc phan biét vadi cac
loai tham pha khic tré nén dé dang hon
(Tesfaye et al., 2022). Rung tac dong manh
thuong ¢ dic diém phan xa kém phan biét do
mat do thép cua thuc vat va su hién dién cua
cac loai thuc vat khac nhau, lam giam kha nang
phan biét chinh xac trong dit liéu vién tham
(Lillesand et al., 2015). Bén canh do, rung bi

tac dong manh c6 thé bi anh hudng boi cac yéu
td moi truong nhu dét tréng hodc dat bj suy
thodi, diéu nay lam cho viéc phan loai trd nén
kho khan hon do sy phuc tap ctia canh quan va
su thay ddi d6 che phu rimg.

Tém lai két qua phan loai cho théy ca hai loai
anh déu cung cip kha nang phan loai tot, dang
tin cy (d6 chinh xac tong thé trén 80%). Tuy
nhién, anh PlanetScope cho thiy do chinh xéc
cao hon ké ca do chinh x4c tong thé va thanh
phan so véi anh SE-2A da phan anh muc do
chinh x4c va dong nhét cao hon trong qua trinh
phan loai (Foody, 2002; Jensen, 2015). Mac du
su chénh léch nay khong qué 16n, song da lam
ndi bat wu diém cua anh PlanetScope trong
cac ung dung cin dén do tin cdy cao va do
chinh xac tdt hon. Do do, tuy theo muc ti€u cu
thé cua timg du an nghién ciru va yéu cau chi
tiét trong cong tac quan ly bao ton tai nguyén,
viéc lya chon dau tu vao anh PlanetScope ¢6
thé dugc xem xét nhu mot lua chon hiéu qua,
dua trén sy can nhic vé chi phi va loi ich
(Paula et al., 2023).

3.3. X4y dung ban db trang thai tham pha
tai VQG Ta Pung

Tir két qua phan loai trén, ban d6 tham phu da
duogc bién tadp nhu hinh 4 va théng ké dién tich
clia cac loai tham phu theo 2 ngudn anh duoc
trinh bay trong bang 10.
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Hinh 4. Ban d0 trang thai tham phu rimg tai VQG Ta Pung
((a) Ban db tham phu tir anh PlanetScope; (b) Ban d6 tham phu tir anh SE-2A)

Bing 10. Udc tinh dién tich (ha) tirng 16p phu trang thai rimg

Dién tich chénh léch giira
PlanetScope SE-2A PlanetScope va SE-2A
STT Phan loai Dien tich Dién tich
tham phi rirng nUCh 1 Tyie @) | NN 1y 18 (%) Dién tich (ha)
(ha) (ha)
1 |Rwng tac ddng it 5.501,44 31,86 5.250,21 32,1 251,23
2 |Rung tac déng trung binh 8.601,53 49,81 8.350,69 51,1 250,84
3 |Rng tac dong manh 3.165,18 18,33 2.733,45 16,7 431,73
4 T6ng cong 17.268,15 100 16.334,35 100

Két qua tir bang 10 di chi ra sy chénh léch
trong viéc udc lugng cac loai tham phu rung
khi st dung dir liéu tor anh vé tinh Ia
PlanetScope va SE-2A. Ca hai ngudn dir liéu
déu cung cdp thong tin hitu ich vé phan bd va
dién tich cac loai tham phu rirng, mac du co
nhiing khéc biét nhit dinh vé dién tich cho timng
loai rimg. Cu thé, rimg tac dong it 1a 31,86%
(5.501,44 ha, PlanetScope) va 32,1% (5.250,21
ha, SE-2A); ring tac dong trung binh chiém
49,81% (8.601,53 ha, PlanetScope) so vdi
51,1% (8.350,69 ha, SE-2A); rung tac dong
manh v&i anh PlanetScope va SE-2A lan luot
la 18,33% (3.165.18 ha) va 16,7% (2.733.,45
ha). Dién tich chénh léch gitra PlanetScope va
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SE-2A lan luot 1a 251,23 ha, 250,84 ha va
431,73 ha dbi véi rung tac dong it, rung tac
dong trung binh, rung tic dong manh. Viéc
phéi hop linh hoat dir liéu tir ca hai ngudn vé
tinh ¢6 thé cung cap mot cai nhin toan dién va
chinh x4c hon vé trang thai tu nhién cia ring
(Jensen, 2015; Lillesand et al., 2015). biéu nay
khong chi hd trg trong viéc dua ra cac quyét
dinh quan ly va bao ton tai nguyén rimg mot
cach chinh xéc, ma con nang cao hi€u qua
trong viéc ung dung céc chién luoc quan ly dua
trén dir liéu (Foody, 2002; Wulder et al., 2019).
PlanetScope cho thdy hiéu suét t5t hon nhung
SE-2A vd&i kha ning cung cap dir liéu mién phi,
tan suit cap nhat cao va da dang vé bing tan
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v6i 13 band anh tir dai anh sang nhin thdy va
can hdong ngoai dén hdng ngoai séng ngin vai
cac d0 phan gidi khong gian khac nhau
(https://sentinel.esa.int/web/sentinel/user-
guides; https://gisgeography.com/sentinel-band)
van 1a mot lya chon gia tri cho cac ung dung
quy mo 1én va dai han (Drusch et al., 2012;
Roy et al., 2014; Gorelick et al., 2017). Trong
khi d6, cac han ché ciia PlanetScope bao gdm
tén phi v6i gia khoang 6,49 USD/km? cho dit
litu dugc cdp nhat theo  thang,
(https://www.vidagis.com/vi/planet/); s& lugng
bang anh han ché (4 band anh) va khé khan
trong phan tich trén khu vuc réng 16n (Planet,
2020). Vi vy, dé quyét dinh lua chon ngudn
dir liéu anh vién tham, cac nha quan ly ring
can can nhéc giita do chinh xac, do phan giai,
tan suét cap nhat, chi phi va muc tiéu cu thé
clia timg nhiém vu va yéu cdu chi tiét trong
cong tac quan ly bao ton tai nguyén ring.
Trong nhiéu trudng hop, viéc két hop dir lidu
tir ca hai ngudn co thé cung cap cai nhin toan
dién hon vé céc hién tuong dang dugc nghién
ctu (Gorelick et al., 2017).

IV. KET LUAN

Két qua nghién ctru cho thiy ca hai loai anh
PlanetScope va SE-2A déu cho hiéu qua cao
trong phan loai tham phu ring (do tin cdy trén
90% ddi véi riung va dat khac; trén 80% dbi vai
tung loai tham phu: rung tac dong it, rung tac

dong trung binh va rung tac dong manh). Mac
du anh PlanetScope cung cp do phéan giai cao
va hiéu suét tin cay cao hon so vdi SE-2A
nhung né lai di kém vdi chi phi dang ké va sé
lugng band anh han ché. Mirc do chénh léch vé
dd tin cay cua PlanetScope trong phan loai
tham phu rung so vdi SE-2A 1a khoang 3%;
mic du ¢ do phan giai anh thap hon nhung
SE-2A lai ¢6 loi ich vé su mién phi va da dang
band anh, dii li¢u dugc cap nhat dinh ky da mé
ra kha ning tng dung rong rdi trong nhiéu linh
vuc khac nhau. Tuy vay, véi anh PlanetScope
c6 phan giai khong gian cao (3x3 m) da cho ra
két qua kha cao, diéu do ciling giam rui ro trong
sai s6 vé dién tich giup cho nhiing cong viéc
yéu ciu do chinh xac cao, chi tiét hon.

Tém lai ca 2 loai anh déu c6 nhiing uu nhuoc
diém riéng, do vay nguoi sir dung cin xem xét
yéu cau cua cong viée, bdi canh thuc té ma lua
chon loai anh nao dé thich hop cho nhiing yéu
cau dugc dit ra.

Nghién ctru nay ciing chi su dung anh SE-2A
v6i band phd ¢6 do phan giai 10x10 m va anh
PlanetScope két hop thém vai band NDVI, céc
thong tin khac nhu dia hinh, céc band chi s6
chua dugc thir nghiém, do vay trong cac nghién
clru tiép theo c6 thé bd sung cac thong tin nay
nham nang cao do chinh xac phan loai ciing la
mot trong nhiing hudng can quan tam.
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