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TOM TAT

Két hop dir liéu anh Sentinel-1A VA dnh quang hoc Sé gilip cé duwgc thong tin pho trén danh
quang hoc va gié tri tdn xa phan hoi trén anh SAR da thoi gian. Trong bai bao, cac tac gia két hop
chi s6 NDVI, NDWI va EBBI Va gia trj tan xa phan héi cia tw liéu da thoi gian Sentinel-1A. Khu
Ve nghi€n ciu thir nghiém la Ha Ngi. Phuong phdp phdn loai dwoc sir dung la phuong phdp cdy
quyét dinh véi do chinh xéc phan logi dat 87%.

Tir khéa: anh quang hoc, cdy quyét dinh, 16p pha bé mit, Sentinel-1A da thoi gian.
ABSTRACT

Fusion of optical data and time-series Sentinel-1A data for land cover classification
in Hanoi, Vietnam

Fusion of time-series Sentinel-1A and optical image is the integration of the spectral
characteristics of optical image and backscatter signal of time-series SAR images. In this article,
the authors propose to fusion the index spectral data such as NDVI, NDWI and EBBI with
backscatter signal of time-series Sentinel-1A. The case study is Hanoi. The decision tree method is
applied for mapping land cover with overall accuracy 87%.

Keywords: optical images, decision tree method, land cover, time-series Sentinel-1A.

1.  Giéi thiéu

Lép pha bé mit cho chung ta biét khu vire duoc bao phu boi rimg, dat ngap nudc, bé
mit khong thdm nudc, nong nghiép va cac loai dat va nudc khac. Hién nay, tu liéu vé tinh
quang hoc dang dong vai trd chinh trong viéc 1ap ban do 16p phi bé mit. Viéc phan loai
d6i twong 16p phu dya trén dic diém phan xa phd cua cac ddi twgng hodc chudi dit liéu cua
gi4 tri NDVI da thoi gian. Tuy nhién, hinh anh quang hoc ¢6 nhiéu nhuge diém nhu anh
huong cua diéu kién thoi tiét va may che phi, dic biét 12 & ving nhiét doi nhu Viét Nam.
S6 lwong canh anh quang hoc khong c6 may 1a mot hodc hai 1dn mdi nim. Trong nhirng
nim gan day, tu liéu vién tham siéu cao tin da dugc sir dung rong rdi dé theo ddi tai
nguyén thién nhién. Nhiéu nghién ctru da chi ra mdi twong quan giira tin hiéu tan xa ngugc
cta bo cam siéu cao tan va ddi tugng 16p phii khac nhau nhu rimg thudng xanh, rimg rung
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14, lua, dat canh tac... Sentinel-1A 13 mot vé tinh RADAR cira mé tong hop SAR cua chiu
Au, dugc phong thanh cdng vao quy dao nim 2014, cung cip anh SAR vé6i kénh C. Hé
thdng ndy hoat dong & bon ché d6 quan sat cung cip dit liéu do phan giai khong gian trung
binh va cao (Ién dén 5 m) trong dudng chup 400 km. Dir lidu Sentinel-1A c6 hai phan cuc
nhu VV va VH va chu ki quan sat lip lai trong 12 ngdy. Dir liéu dugc cong khai mién phi.
Téc gia Mary Lum Fonteh [1] d4 so sanh két qua phén loai cua Sentinel-1A va Landsat 8
khi str dung phuong phap phan loai SVM. D§ chinh xac ctua Sentinel-1A 1a 67,65% va
Landsat la 88,7%. Nhirng nghién ciru nay da chung minh su tich hgp ctia anh vé tinh
Sentinel-1 va hinh anh vé tinh quang hoc dé ting do chinh x4c. Tac gia Miguel G. Castro
GO6mez [2] da ching minh bang cach sir dung Sentinel-1, Sentinel-2 va chi sb thuc vat voi
d6 chinh xac cao nhit dat 84%. Trong tai liéu [3] cho thiy ban dd 16p phu duoc thanh lap
bang cach tich hop Sentinel-1 va Sentinel-2 st dung thuét toan SVM cho d¢ chinh xac
phan loai téng thé 1a 88,75% va hé sé Kappa 1a 0,86. Ngoai ra, dir liéu vé tinh da thoi gian
cung cap dit lidu co s¢ dé theo dbi do dai cia mua sinh trudng, do xanh, hoic thay d6i do
che phu lién quan dén cac hién twong nhu chay rimg, han han, chuyén déi sir dung dat va
bién d6i khi hau [4], [5]. Trong ndi dung bai béo, cac tac gia d& xuét tich hop dir lidu
Sentinel-1A va Landsat 8OLI da thoi gian dé phan loai 16p phu bang cach két hop tin hiéu
tdn Xa nguoc trén anh Sentinel-1A da thoi gian va thdng tin anh chi sé NDVI, NDWI,
EBBI cua tu liéu Landsat.
2. Khu vge nghién ctru va dir liéu thir nghiém
2.1. Khu vue nghién ciru

Ha Noi nam giita 20°53' dén 21°23' vi 6 Béc va 105°44' dén 106°02' kinh do Pong
(Hinh 1).

105"30'0°E 106°00"E
21°300"N; - v

(@)

F21°00°N

LEGEND

B s14_20141213
B 51A_20150223

(b) % B s1A_20150530

ey

20°300°NH 0 & 0 20 20 0 +20°30'07

Hinh 1. Khu virc nghién cizu; (@) Anh té hop 3 thoi diém cia te liéu Sentinel-1A;
(b) Anh t6 hop mau gia Landsat 80LI (SWIR-1:NIR:RED)
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Phan 16n dién tich Ha Noi ndm trong viing dong bang song Hong cta Viét Nam vai do
cao trung binh tir 5 m dén 20 m so v6i myc nude bién. Cac khu vuc doi nii nim & phia Bic
va Tay Bic huyén Soc Son ¢ ria phia Nam caa day nii Tam Dao véi d cao tir 20 m dén hon
400 m. Pia hinh Ha Noi giam d cao tir Bic xuéng Nam va tir Tay sang Dong (Hinh 1).

2.2. Dt liéu thiv nghiém va tién xi li anh

Trong nghién ciru ndy, dit liéu thir nghiém 1a Sentinel-1A ché d6 chup Interferometry
Wide Swath (IW) tir thang 12 nam 2014 dén thang 11 nam 2015 (Hinh 1a). San pham xir li
¢ muc 1.5 (GRD- Ground Range Detected). Dt liéu Landsat 8 thir nghiém dugc chup vao
ngay 30/05/2015 véi mirc xtr 1i Level-1 dinh dang Geotiff (Hinh 1b). Chi tiét vé cac dic
tinh cta dir liéu thir nghiém duoc thé hién trong Bang 1.

Bdng 1. Dir li¢u Sentinel-1A da thoi gian and Landsat 8OLI
Landsat 8OLI/TIRS Sentinel-1A
13/12/2014,30/01/2015;23/02/2015;
19/03/2015;12/04/2015;30/05/2015;

Thoi gian chup sinh 30/05/2015 23/06/2015;17/07/2015;19/08/2015;
03/09/2015;21/10/2015;14/11/2015;

Dic diém quy dao 127/45 and 127/46 Ascending

Mire xir li dir liéu Level - 1 Interferometric Wide (IW) - GRDH

Phéan cuc VV-polarization

Thoéng tin buéc Blue; Green; Red; NIR; SWIR- C-band (5,46 Hz)

song 1; SWIR-2

Do phan giai 30m 10m

Do rong bit 16 bit 16 bit

Dit liéu Sentinel-1A dugc thuc hién tién xur li béng phﬁn mém SNAP. Viéc tién xur li
dir liéu trong nghién ciru nay dd dugc thuc hién theo bon budc chinh nhu sau [6]: (1) St
dung mé hinh DEM d¢ hiéu chinh hinh hoc; (2) Chudn hoa gia tri cuong do tan xa vé gia
tri sigma-naught (c°); (3) Chuyén ddi tin hiéu vé tuyén tinh/dB; (4) Loc nhidu dir liéu da
thoi gian. D6i voi dir liéu Landsat 8OLI duge chuyén thanh gia tri phan xa trén dinh khi
quyén TOA (Top of Atmosphere) bang phin mém Envi 5.2. Cong thirc tinh chuyén vé gia
tri TOA cua Landsat 8 duoc cung cap trén trang web caa USGS [7].

2.3. D li¢u khdo sdt thuc dia

Dir liéu khao sat thyc dia duogc tién hanh bang cach sir dung phan mém Locus Map 12
mot phdn mém tng dung trén hé didu hanh Android. Locus Map c6 kha ning dinh vi diém
bang GPS va chyp anh. Quang duong khio sat khoang 40 km trong khu vurc nghién ctu.
S6 lugng diém khao sat khoang 100 diém. Cac diém khao sat bao gdm cac ddi tugng 16p
phu, dat canh tac va rudng lua.
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Dua trén s liéu diéu tra thuc dia thi c4c ddi tugng 16p phu ciia Ha Noi bao gom dat
xay dyng, dat trdng, nudc, dat ngap nudc, rimg, cdy lau nim, laa hai vu, dat canh tac, cay
bui, ¢4t bo hoang.

3. Phwong phap tich hgp dir liéu anh quang hoc va anh da thoi gian Sentinel-1A
3.1. Phdn tich dic diém ciia doi twong I6p phii trén tw ligu vién tham

Cac dbi tuong 16p phu c6 cac dic diém khac nhau vé phan xa phd va gié tri tan xa
nguge. Hinh 2 biéu thi mdi tuong quan giira gia tri tan xa nguoc trén anh Sentinel-1A va
su thay d6i bé mit cua dbi twong 16p phu theo thdi gian.
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Hinh 2. (a) Gié trj tdn xa nguroc (dB) cia cdc doi tirong khdng bién déng;
(b) Gi4 tri tan xa nguwroc (dB) ciia doi nwong bién dong

Theo két qua khao sat thuc dia tai khu vuc trong lta caa Ha Noi thi dét canh tac chu
yéu duogc sir dung dé trong lua tir thang 1 dén thang 6 va tir thang 7 dén thang 10. Trong
giai doan khac, nhiing ving dat nay d4 bi bo hoang hodc sir dung dé trong hoa mau, do
trong laa trong giai doan nay khéng mang lai hiéu qua kinh té cao. Bén canh do, cac di
tuong 16p phu c6 dic diém phan xa pho khac nhau trén anh vé tinh quang hoc.
3.2. Phwong phap nghién ciru

Trong nghién ctru ndy, céc tac gia dé xuét két hop Sentinel-1A da thoi gian va
Landsat 8OLI dé tang d0 chinh xac phan loai l6p phu bé mat. Theo Hinh 2, su khac biét
gitta cac dbi tuong 16p phu duoc xac dinh theo gia tri d6 1éch chudn. Gia tri do l1éch chudn
nay dugc tinh theo cong thirc (1):

1
(LS q ) (3.1)
std _(n—lé(xi X) )
trong do: x= lzn:xi I gia tri tan xa trung binh cua pixel da thoi gian; X la gia tri tan xa

n =

nguoc cua timg pixel tai timg thoi diém.
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Viéc x4c dinh anh vét hau hoc cua lta sir dung phdn mém Matlab R2017 (Hinh 3c).
Trong bai bao, cac tac gia dé xuat sir dung ba chi sb phan xa phd gdm chi sé dit trong
(EBBI- Enhanced Built-Up and Bareness Index) (Hinh 4a); chi sé nuéc (NDWI-
Normalized Difference Water Index) (Hinh 4b) va chi sé thyc vat (NDVI- Normalized
difference vegetation index) (Hinh 4c) dé xac dinh cac ddi twong 16p phi chinh. Anh chi sb
phan xa phd dugc ty dong phan ngudng thanh anh dang nhi phan theo thuét toan Otsu
trong phan mém Matlab.
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Hinh 3. Anh texture dwoc xdc dinh tir anh Sentinel-14 da thoi gian
() Anh do léch chudn; (b) Anh gid tri tan xa trung binh; (¢) Anh phén loai hia 2 vu
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Hinh 4. Anh chi s6 phan xa phé tw liéu Landsat 8OLI gom (a) EBBI; (b) NDWI; (c) NDVI

Dua trén dic diém cua cac dbi tuong 16p phi duoc giai doan trén anh SAR va anh
quang hoc, cac tac gia sit dung phuong phap phan loai ciy quyét dinh. Ngudng cua cac nat
quyét dinh dua trén do léch chudn cua tan xa nguoc va gié tri tin xa nguoc trung binh trén
anh SAR da thoi gian. Hinh 5 thé hién so d quy trinh caa phwong phap nghién ciu.
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Anh da thoi gian J’ I;ﬁfco dSiZ: ,| Landsat8OLI
Sentinel-1A we l

v
Tién xir Ii dir liéu SAR Tién xir 17 dir liéu Landsat
v v v v v v
D¢ léch Tan xa Laa2 vu EBBI NDWI NDVI
chuan B
¥ v ¥ 5 y
Phan ngudng
v
Chuyén vé do phan giai 10 m
v
Phén ngudng bang phuong phap cay quyét dinh
v
Ban dd 16p phu bé mit
v
Panh gia do chinh xac

Hinh 5. So' do ciia phirong phdp nghién ciu
4.  Két qua thanh lap ban d6 16p phi bé mit
Két qua tich hop dir liéu Sentinel-1A da thdi gian va tu liéu Landsat 8OLI dé thanh
lap ban do 16p phu bé mat dugc thé hién trong Hinh 6.
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Hinh 6. Ban do phdn loai I6p phii ciia khu viec Ha Ngi
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Bdng 2. Panh gia do chinh xdc phwong phap nghién cuu

Dir liéu kiém tra
Pit Pit Cay ‘ Cay Bit , ijt Téng UA
Nuée  ngép canh it Rung xanh < Lua do (%0)
i . bui trong .
nuéc tac N do thi thi
Nutde 2 0 0 0 0 0 0 0 0 2 100
'S Dat ngip nuée 1 2 0 0 0 0 0 0 0 3 67
£ Ditcanhtac 0 1 22 0 0 0 0 0 0 23 96
& Caybui 0 0 0 61 2 2 0 0 1 66 92
E Rimng 0 0 2 0 16 2 0 0 0 20 80
£ Cayxanh do thj 0 0 3 9 0 41 1 0 0 54 76
Dit trong 0 0 0 0 0 0 8 0 0 8 100
Lua 0 0 0 0 0 0 15 0 16 94
Pit d6 thi 0 0 0 0 0 1 0 0 7 8 88
Tong 3 3 27 70 18 47 9 15 8
Pj chinh xic tong thé 87,0%
Kappa: 0,828

Do chinh xac dugce danh gia dya trén tu liéu anh vé tinh d6 phan giai cao ctia Google
Earth va Google Map tai cling thoi diém nghién ciru. S6 lugng diém kiém tra ngau nhién
gdom 200 diém trong khu vuc nghién cru. Do chinh xac cia phuong phép dé xuét dugc
trinh bay trong Bang 2. Két qua cho thiy d6 chinh xéac téng thé thu duoc tir qua trinh ly
mau ngau nhién 13 87,0% vai hé sb Kappa 12 0,828.

5.  Kétluin

Tu liéu anh vé tinh dong vai trd quan trong phan loai d6i twong 16p phu bé mat. Néu
chi str dung anh SAR da tho1i gian, ta co thé phan loai dugc mot s6 dbi tuong vi du nhu Iua,
rimg, dat xay dung, nudc, dat ngdp nudc, dat canh tac. Tuy nhién, 6 mot sd sy nham lan
tai cac khu vuc dia hinh ndi cao hozc bé mat nhin. Do d0, viéc tich hop tu liéu anh SAR da
thoi gian va anh quang hoc s& giup phan loai nhiéu dbi twong 16p phu. Dic biét 1a nhiing
d6i tuong 16p phu bi nham 1an khi phan loai trén anh quang hoc don thoi gian do ¢6 su
thay doi trong nam nhu khu vuc trong lta, hoa mau, dt ngap nude... Bén canh do, phuong
phép tich hop duoc dé xuat trong bai bao gitp tang do chinh xac phan loai dat 87,0%. Két
qua nghién ctru gitip ndng cao kha ning ung dung tu liéu vién thim mién phi trong gidm
sét 16p phi bé mat.

% Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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