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Classification of built-up land and bare land on remote sensing images is
a very difficult problem due to the complexity of the urban land cover.
Several urban indices have been proposed to improve the accuracy in
classifying urban land use/land cover from optical satellite imagery. This
paper presents an development of the EBBI (Enhanced Built-up and
Bareness Index) index based on the combination of Landsat 8 and Sentinel
2 multi-resolution satellite imagery. Near infrared band (band 8a), short
wave infrared band (band 11) of Sentinel 2 MSI image and thermal
infrared band (band 10) Landsat 8 image were used to calculate EBBI
index. The results obtained show that the combination of Landsat 8 and
Sentinel 2 satellite images improves the spatial resolution of EBBI index
image, thereby improving the accuracy of classification of bare land and
built-up land by about 5% compared with the case using only Landsat 8
images.
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Phat trién chi s6 dit d6 thi EBBI (Enhanced Built-up and
Bareness Index) trén co s& két hop anh vé tinh da do phan giai
Landsat 8 va Sentinel 2 MSI

Trinh Lé Hung »*, L& Thi Thu Ha 2, Lé Ptrc Loc 3, Nguyén Thanh Long

1 Vién Ky thudt Céng trinh Ddc biét, Hoc vién Ky thudt Qudn sw, Ha Ngi, Viét Nam

2 Khoa Trdc dia - Bdn do va Qudn ly ddt dai, Trwdmg Pai hoc M6 Dia chdt, Viét Nam

3 Hoc vién Ky thudt Qudn sw, Ha Néi, Viét Nam

4 Trung tdm Pao tao Nghiép vu Dia hinh Qudn sw, Cuc Bdn dd, B6 Téng tham muwu, Viét Nam

THONG TIN BAI BAO TOM TAT

gﬁq trl;rf’.?"ls 10/2020 Phdn logi ddt xdy dung va ddt tréng khu vwc do thi trén dnh vién thdm la
an bai 15/10/ mot vdn dé rdt khé khan do sw phikc tap ctia I6p phu bé mdt. Nhiéu chi s6 ddt
Chap nhan 23/12/2020 dé thi da duoc dé xudt nhdm ndng cao dé chinh xdc khi phan loai st dung
bang online 28/02/2021 ddt/Iép phii trén dnh vé tinh quang hoc. Kénh cdn hong ngoai (8a), kénh
Tir khéa: h(“)i?g ngoai so’ng7ngdn (kénh 11), dnh7SentinelA72 MSI czz‘mg kénh h(\i(lg ngoai
Anh vé tinh da d6 phan nhiét (kénh 10), dnh Landsat 8 dwoc stv dung dé tinh chi s6 EBBI. Bai bdo nay
A > P trinh bay mét phdt trién cia chi s6 EBBI (Enhanced Built-up and Bareness
gB”tt ~ Index) trén co sé két hop dnh vé tinh da do phan gidi Landsat 8 va Sentinel
attrong, 2. Két qud nhdn dwoc cho thdy, viéc két hop anh vé tinh Landsat 8 va Sentinel
bat xay dung, 2 giip ndng cao do phan gidi khéng gian ctia dnh chi s6 EBBI, tir d6 ndng cao
D6 thi hoa, do chinh xdc khi phan loai ddt tréng va ddt xdy dung 1én khodng 5% so véi

Vien tham. phwong dn chi str dung dnh Landsat 8.
© 2021 Trwong Pai hoc M6 - bia chat. T4t ca cic quyén dwoc bao dam.
1. Mé& dau Masek va nnk., 2000; Guindon va nnk., 2004). Tuy

Phén loai 1&p phi/str dung dat khu vuee do thi
tir &nh vién tham 13 mot van dé dwoc nhiéu nha
khoa hoc quan tdm nghién ctru. Ban dau, cac
phwong phap phan loai cé gidm sat va khong giam
sat dugc str dung dé thanh 14p ban d6 hién trang
str dung dit/16p phu khu vie do thi (Xu, 2002;

*Tdc gid lién hé
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vay, do 1¢p pht bé mit dé thi rat phitc tap, moi
pixel trén &nh vién tham c6 thé bao gdm nhiéu loai
d6i twong 16p phu khac nhau dan dén do chinh xac
khi phén loai dit xay dwng, dit tréng khong cao.
Tl thip nién cudi thé ky XX, nhiéu nha khoa
hoc da str dung cac chi s6 (Index) xac dinh tir anh
vién thdm quang hoc nham ning cao kha ning giai
doan cac loai hinh st dung dat/1ép phi khu vuc
do thi. C6 thé ké dén cac chi s6 nhw Urban index
(UD) (Kawamura va nnk, 1996); Index based
Built-up Index (IBI) (Xu, 2008); Normalized
Difference Built-up Index (NDBI) (Zha va nnk,
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2003; Li va nnk.,, 2017); Normalized Difference
Bareness Index (NDBal) (Zhao va Chen, 2005);
Bare soil index (BI) (Rikimaru va Miyatake, 1997);
New Built-up Index (NBI) (Jieli va nnk.,, 2010);
Modified Normalized Difference Impervious
Surface Index (MNDISI) (Sun va nnk., 2017). ¢/
Viét Nam, mot s6 nghién cru cling da str dung cac
chi s6 dit dé thi trong phan loai dit xay dung va
dat tréng nhw Nguyén Hoang Khanh Linh (2011),
Nguyén Thdy Hanh (2019). Nghién ctru cua
Nguyén Thdy Hanh cho thiy, v6i treomg hop tai
thi d6 Ha Noi, d6 chinh xac khi phan loai dat xay
dung bang céc chi s6 NDBI, IBI, EBBI c6 sw chénh
léch khong lom.

Chi s EBBI (Enhanced Build - up and
Bareness Index) dwgc As-syakur va cong sw dé
xudt trén co s& két hop cac kénh hong ngoai va
hdng ngoai nhiét anh vé tinh Landsat nham theo
doi bién dong dat do thi & Bali (Indonesia) (As-
syakur va nnk., 2012). Trong nghién ctru nay, cac
tac gid da chirng minh rang chi s6 EBBI cho phép
phén loai dit trong va dit xay dung voi do chinh
xac cao hon so v&i mot sé chi sé dat dé thi khac
nhu [BI, UI,... Mot s6 nghién ctiru gan day (Rasul va
nnk, 2018; Bramhe va nnk., 2018; Sekertekin va
nnk, 2018) ciing da st dung chi s6 EBBI trong
phén loai str dung dat/1ép pht & mot sé do thilon.

Do do phan giai khong gian cia anh Landsat 8
khong cao (30 m & cac kénh da phé, 100 m & kénh
héng ngoai nhiét), viéc str dung chi sé6 EBBI xac
dinh tlr 4&nh Landsat 8 trong phan loai dat tréng va
dat xay dwng gap rat nhiéu kho6 khan, nhit la véi
nhirng khu vuc cé dién tich nho. Mot s6 nghién
ctru gan day & Viét Nam da chirng minh rang: viéc
tich hop anh vé tinh Landsat 8 va Sentinel 2 MSI
chup sat thoi diém véi nhau cho phép nang cao do

105“5.5'0'E 105’5‘7'30"E

21°5'0"N+4

21°2'30"N-

21°0'0"N-{ S

105°57'30"E

Sentinel 2A, 01/10/2019
Hinh 1. Anh vé tinh Sentinel 2A va Landsat 8 khu vuc nghién ctru.
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phéan gidi khong gian ctia nhiét d6 bé mit (Trinh
Lé Hung, 2018) hay chi s6 NDBal (Trinh Lé Hung,
2020). Hon nita, viéc lwa chon cac anh Landsat 8
va Sentinel 2 MSI chup sét thoi diém véi nhau giup
giam thi€u anh hwdéng ctia viéc thay ddilop phi bé
miit dén két qua phan loai. C6 thé ndi, véi cap anh
Landsat 8 va Sentinel 2 MSI chup sat thoi diém véi
nhau (cung ngay hodc cach nhau 1 ngay), sw thay
d6i ctia cac d6i twong bé mit tai khu vue do thi la
gan nhuw khong dang ké.

Bai bao nay trinh bay mét phat trién cta chi
s6 EBBI trén co s& tich hop anh vé tinh da do phan
gidi Landsat 8 va Sentinel 2. Kénh hong ngoai
nhiét (kénh 10), anh Landsat 8 va kénh do6 (kénh
8a), kénh hong ngoai séng ngan (kénh 11) anh
Sentinel 2 MSI dwoc stt dung dé tinh chi s6 EBBI.
biéu nay gitup ning cao do phan giadi khong gian
cta chi s6 EBBI 1én 20 m so vé&i 30 m néu xac dinh
tlr riéng anh Landsat 8.

2. Di¥ liéu va phwong phap nghién ciru
2.1 Div liéu

Trong nghién ctru nay, anh Sentinel 2A chup
ngay 01/10/2019 (Hinh 1a) va Landsat 8 chup
ngay 30/9/2019 (Hinh 1b) khu vuc quan Long
Bién va huyén Gia LAm (Thanh phd Ha Néi) dwoc
str dung dé tinh chi s6 EBBI. Day 1a mét trong
nhitng khu vuc & tht d6 Ha Noi c6 téc d do thi
héa nhanh trong nhirng ndm gan day. 02 anh dworc
lwa chon chup gan thoi diém véi nhau dé giam
thi€u nhirng khac biét do sw khac nhau trong thoi
gian chup anh gay nén.

So sadnh dic diém cac kénh anh vé tinh
Sentinel 2 MSI va Landsat 8 dwoc trinh bay trén
Hinh 2 (Kaab va nnk.,, 2016). Ttr phan tich dac
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diém cac kénh ph6 anh vé tinh Landsat 8 va
Sentinel 2 MSI cho thiy, kénh 5 (cAn hong ngoai)
anh Landsat 8 (0,845+0,885 um) va kénh 8a anh
Sentinel 2 MSI (0,848+0,881 um) c6 bwdc séng
twong dong nhau. Diéu nay cling twong tw nhw véi
kénh 6 anh Landsat 8 (1,560+1,660 pm) va kénh
11 anh Sentinel 2 MSI (1,539+1,681 um). Nhu vy,
c6 thé thay thé kénh 5 va kénh 6 anh Landsat 8
bang cic kénh 8a va 11 anh Sentinel 2 MSI chup
sat thoi diém véi nhau khi tinh chi s6 EBBLL

2.2. Phwong phdp nghién ciru

Chi s6 EBBI do Assyakur va nnk. (2012) dé
xudt dwoc xac dinh tir 4nh vé tinh Landsat 8 nhw
sau:

Band 6 — Band 5

EBBI = 1)
10v/Band 6 + Band 10

(100%)

Atmospheric transmission (%)

Trong do6: Band5, Band6, Band10 - cac kénh
can hong ngoai, hong ngoai giira va hong ngoai
nhiét anh vé tinh Landsat 8.

Chi s& EBBI xac dinh trén co s& két hop anh
vé tinh da d6 phan giai Landsat 8 va Sentinel 2 MSI
(ky hiéu la chi s6 iEBBI) theo cong thic sau:

iEBBI
Sentinel 2g4nq 11 — Sentinel 2p4n4 sa )

B 10,/Sentinel 24n4 11 + Landsat 8panq 10

Phuwong phap phin nguwdng dwoc st dung dé
tach dit xdy dung va dit trong trén anh chi sé
iEBBI. Céc gia tri nguwdng nay dwoc lwa chon bang
phwong phap chuyén gia trén co s¢ phan tich lwoc
do histogram ctia anh chi s6 iEBBI. Quy trinh phin
loai dit xdy dung va dat tréng khu vurc do thi bang
chi s0 iEBBI trén co s& két hop anh vé tinh da do
phan giai Sentinel 2 va Landsat 8 dwoc mo ta trén
Hinh 3.

Sentinel-2

100m

il 0|:||:|1 1| Landsat 8

(0%)

5.0 10.0

Wavelength (um)

Hinh 2. So sdnh ddc diém cdc kénh dnh vé tinh Sentinel 2 va Landsat 8 (Kaab va nnk.,, 2016).

( Anh vé tinh Landsat 8 OLI ]

[ Kénh hong ngoai nhiét (kénh 10) ] {

iEBBI

[ Anh vé tinh Sentinel 2 MSI ]

Kénh can héng ngoai (kénh 8a) J

Kénh héng ngoai séng ngan (kénh 11)

[ Xac dinh gia tri ngwéng ]

Phan loai

[ Két qua phan loai dat xay dwng va dat trong ]

Hinh 3. Quy trinh phdn logi ddt xdy dwng va ddt tréng khu vwe dé thi tir chi so EBBI xdc dinh trén
co s& két hop dnh vé tinh Sentinel 2 MSI va Landsat 8.
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3. Két qua va thao luan

DE tinh chi s6 EBBI tir anh vé tinh Sentinel 2
MSI va Landsat 8, nghién ctu nay xay dung
module phin mém bidng ngdn ngit 1ap trinh
Matlab. Ngén ngir Matlab nay t6 ra dac biét hiéu
qua khi lam viéc véi cac dir liéu dang ma tran, do
vay rat pht hop khi xtr Iy 4nh vién tham. Giao dién
chwong trinh dwoc thé hién trén Hinh 4.

Module phdn mém cung cip kha nang ma&, xt
ly va hién thi anh vé tinh & dinh dang TIFF, trong
d6 bao gbm cac coéng cu chinh nhw View (doc va
hién thi anh), Urban indices (tinh cac chi s6 dat do

thi),... Ngoai chi s6 EBBI, trong module phin mém
cling cung cip coéng cu tinh cac chi s6 dat dé thi
thong dung khac nhw NDBI, NDBal, IBI. Hinh 5
minh hoa giao dién céng cu tinh chi s6 iEBBI trén
co s& két hgp anh vé tinh Sentinel 2 MSI va
Landsat 8, trong d6 diu vao bao gbm kénh cin
hong ngoai (kénh 8a), hdng ngoai séng ngan (kénh
11) anh Sentinel 2 MSI va kénh héng ngoai nhiét
(kénh 10) anh Landsat 8.

Két qua xac dinh chi s6 iEBBI trén co s& két
hop anh vé tinh da do phan giai Sentinel 2 MSI va
Landsat 8 dwgc thé hién trén Hinh 6 (a). Ngoai ra,
dé so sanh, danh gi4, trong nghién ctru cling tién
hanh xac dinh chi s6 EBBI tir anh vé tinh

4 Main_EBBI - X
File View UrbanIndices Help ~
\ NDBI ﬂ
& Q| &

—_— 1BI ¥ 3

- -

View T £BBI_LSS Sentinel 2 Help About
’ EBBI_ST2 ]

Hinh 4. Giao dién module phdn mém xdc dinh chi s6 EBBI.
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Hinh 5. Céng cu tinh chi s6 iEBBI tir dnh vé tinh Sentinel 2 MSI va Landsat 8.
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Landsat 8 (Hinh 6b). Trén anh chi s6 EBBI, dit
x4y dung c6 mau trang sang, dat tréng ¢ mau xam
va cac doi twong 1ép pht khac c6 mau t6i. D6 phan
giai khong gian cta chi s6 iEBBI khi két hop st
dung anh Sentinel 2 MSI va Landsat 8 dat 20 m so
véi 30 m khi chi stv dung anh vé tinh Landsat 8.

Két qua xac dinh chi s6 iEBBI trén co s& két
hop anh vé tinh da do phan giai Sentinel 2 MSI va
Landsat 8 dwgc thé hién trén Hinh 6 (a). Ngoai ra,
dé so sanh, danh gi4, trong nghién ctru cling tién
hanh xac dinh chi s6 EBBI tir 4nh vé tinh Landsat
8 (Hinh 6b). Trén anh chi s6 EBBI, dat xay dung c
mau trang sang, dit tréng c6 mau xam va cac doi
twong 1ép pht khac c6 mau t6i. D6 phan giai
khong gian cta chi s6 iEBBI khi két hop st dung
anh Sentinel 2 MSI va Landsat 8 dat 20 m so véi
30 m khi chi str dung anh vé tinh Landsat 8.

Phuong phdp phan nguwéng dwoc str dung dé
chiét tach thong tin dat xay dwng, dit trong tir chi
s6 EBBI. Déi voi chi s0 iEBBI xac dinh tir viéc két
hop anh Sentinel 2 MSI va Landsat 8, dat xiy dung
c6 gia tri 16m hon 0,105, trong khi d4t trong co gia
tri ndm trong khoang -0,024+0,105. D&i vé6i
phuong an st dung chi s6 EBBI x4c dinh tir anh

Landsat 8, dit xay dwng c6 gia tri 16m hon -0,449;
dat tréng c6 gia tri nam trong khoang tir -0,959 +
-0,449 (Bang 1). Két qua phan loai dat xiy duwng,
dat tréng khu vuc nghién ctru tir chi s6 iEBBI va
EBBI dworc thé hién trén Hinh 7.

DE danh gia do chinh xac két qua phan loai dat
x4y dwng va dat trong tir chi s6 EBBI, nghién ctiru
ndy st dung 250 diém ki€m tra ngau nhién 14y tir
két qua phan loai, sau d6 so sanh v&i anh vé tinh
do phan giai cao thu thap tir Google Earth (Hinh
8). K&t qua cho thiy, khi phan loai dit xay dung va
dat trong tir chi s8 iEBBI bang cach két hop 4nh vé
tinh Landsat 8 va Sentinel 2 MSI, d chinh x4c tong
thé dat 91,2% va 89,6%, chi s Kappa dat 0,901 va
0,866. Boi vOi phwong an chi st dung anh vé tinh
Landsat 8, gia tri do chinh xac tong thé khi phan
loai dat xay dwng, dat trong dat twong &ng 86,4%
va 84,0%; chi s6 Kappa dat 0,849 va 0,812. Nhw
viy, phwong an str dung chi s6 iEBBI trén co s& két
hop anh vé tinh da do phan giai Sentinel 2 MSI va
Landsat 8 gitip cai thién do chinh xac khi phan loai
dat xay duwng, dat trong lén khoang 5% so v&i
phuwong an chi str dung anh vé tinh Landsat 8. Gia
tri chi s6 Kappa ciing c6 s gia ting dang ké.

Bdng 1. Két qud phdn logi ddt xdy dung, ddt tréng tir chi s6 EBBI.

M ven Gia tri ngwong Do chinh xac
TT | Chi s6 Du’dl 1CUSE 1 pst xay DAL TS DO chinh xac tdng thé (%) Chi s6 Kappa
ung dung attrong - pse xay dung | DAt trong | DAt xy dung | DAt trong
1 |iEBBr eI 2+ S 105 | -0,024 20,105 | 91,2% 89,6% 0,901 0,886
Landsat 8
2 | EBBI | Landsat8 |>-0,449 |-0,959 +-0,449 86,4% 84,0% 0,849 0,812
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Hinh 6. Két qud tinh chi s6 EBBI trén co s& két hop dnh vé tinh Sentinel 2A va Landsat 8 (a), chi st dung
dnh Landsat 8 (b).
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Hinh 7. Két qud phan loai ddt xdy dwng va ddt tréng khu vwee dé thi bang chi s6 iEBBI (a) va EBBI (b).

Hinh 8. Phdn bé cdc diém Idy mdu ngdu nhién trong ddnh gid dd chinh xdc tir dnh Google Earth.
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4. Kétluan

Anh vé tinh da d6 phan giai Sentinel 2 MSI va
Landsat 8 v&i nhitng dic diém twong dong vé dai
pho, thoi gian cAp nhat ngin, dwoc cung cip hoan
toan mién phi c6 thé két hop st dung trong phan
loai 16p pht/stt dung dat khu vuc do thi. Tl két
qua phan loai dat xay dung, dit trong khu vwc Ha
Noi cho thdy rang: viéc st dung 02 canh anh
Sentinel 2 MSI va Landsat chup sat thoi diém véi
nhau dé tinh chi s6 EBBI cho phép ning cao do
chinh xac khi phén loai dit xay dwng, dit tréng
khu vuc d6 thi 1én khoang 5%. Hon nita, d6 phan
gidi khong gian cta chi s6 EBBI khi str dung két
hop 2 loai dit liéu vién thdm nay ciing dwoc cai
thién 1én 20m so v&i 30m khi chi sir dung anh
Landsat 8. K&t qua nhin dwoc trong nghién ctiru
cling cung cap co s& khoa hoc gép phan ning cao
hiéu qua st dung cac di liéu vién tham mién phi
trong danh gid, giam sat cic thanh phan tai
nguyén, moi trudng.

Pong gop cua cac tac gia
Trinh Lé Hung, Lé Dlrc Loc: 1én y twdng; Trinh

Lé Hung: viét ban thao bai bao; Lé Thi Thu Ha, Lé

Pirc Loc: danh gia va chinh stra.
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