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NGHIEN CU'U XAY DUNG BAN PO CHI SO PO AM KHU vy
TiNH BEN TRE TU ANH VE TINH SENTINEL-1

HOANG MINH HAI?, VUONG TRQNG KHA®
“Vién Khoa hoc Po dac va Ban do !ﬂ
@Trweong Pai hoc Mo - Dia chat

Tém tit:

Bé cam SAR trén vé tinh Sentinel-1 la bg cam chu dong hoat dong trong bang tan C (tir 4 aén g
GHz) ciia ddi quang phé dién tir, khong chiu anh hwong boi cac yéu t6 thoi thiét hay diéy kién ngay
dem. Thong tin thu nhan dwoc trén anh hay con dugc goi la gia tri tan xa nguoc cua tin higy radar.
co moi tuong quan voi gia tri do am dat. Bai bdo nay trinh bay két qua nghién ciru thanh lap ban
do d¢ am dat tir dix liéu anh vé tinh Sentinel-1. Pé tinh todn thuc nghiém cho viéc thanh Igp hgpm
phu hop (hoz quy) thé hién moi quan hé toan hoc gitta gia tri @é am dat do thuc té véi cac gia tri
dwoc chiét tach tir cac diém twong u'ng trén anh tan xa nguoc o phan cuc VV da duoc lyq chon
Trong nghién ciru nay, tac gla da tién hanh nghién ciru kha nang sw dung anh Sentinel-] (bang tan
C) két hop véi dit liéu do dé am dat ngoaz thue dia (cung hay gan thoi diém véi anh duoc chup) dé

xdy dung thanh lgp ban do do am dat trén khu viec tinh Bén Tre.

1. Mé dau

Trén thé gioi, viéc umg dung dir lidu vién
tham hong ngoai nhiét trong nghién ciru va gidm
sat han han da dat dugc nhimg két qua quan
trong [4,5,7]. O Viét Nam, mot sé nghién ctru da
st dung anh nhiét MODIS, NOAA/AVHRR
trong xac dinh do am dat dya trén moi quan h¢
giira nhiét do bé mat va cac loai hinh 16p phu [8].
Tuy nhién, d§ phan giai khong gian cua anh
MODIS, NOAA/AVHRR la rat thip, do chinh
xac khong cao va khong thich hgp cho céac
nghién ciru chi tiét. Anh hong ngoai nhiét
LANDSAT véi d phéan giai khong gian 120m
(TM), 60m (ETM+), 100m (LANDSAT 8) cung
cap thong tin rd rang hon vé sur thay ddi nhiét do
mat dat so v4i anh MODIS, NOAA/AVHRR, do
vay co thé dugc stir dung hi¢u qua trong nghién
clru tinh trang kho han bé mit Trai Dat [9]. Bo
cam SAR trén vé tinh Sentinel-1 1a by cam chu
dong hoat dong trong bang tan C (tir 4 dén 8
GHz) cua dai quang pho dién tir, khong chiu anh
huong boi cac ycu t6 thoi thiét hay diéu kién
ngay dém. Nhiéu nghién ctru da chimg minh kha
nang thanh 1ap ban dd do am dat tr cac anh radar
thuoc bang tan X[1], hay thudc biang tan C
[2,3]va trén bang tan L [6].

Bai bao nay trinh bay két qua nghién ciy
thanh 1ap ban d6 d¢ am dét tir dir liéu anh V¢ tinh
Sentinel-1. Dé tinh toan thuc nghnem cho vxec
thanh 1ap ham phu hop (hoi quy) thé hién méi
quan h¢ toan hoc giira gia tri dd am dat do thyuc
té voi cac gia tri duge chiét tach tir cac diém
tuong ng trén anh tan xa ngugc ¢ phan cuc VV
da duoc lya chondé xay dung thanh lap ban do
dd am dat trén khu vuc tinh Bén Tre.

2. Phwong phap nghién ciru
2.1. Phwong phap xw ly anh radar
Buée 1: Logi bé nhiéu (Noise Removal)

Viéc loai bo nhiéu l1a khau quan trong can
luon dugc thuc hién khi xir 1y cac loai anh
radar.Muc dich 1a nhim loai bo cac tin hi¢u radar
bi nhiu dong boi cac yéu to méi trudng xung
quanh.

Buéc 2: Hiéu chinh tan xa (Calibration)

Déchuyén gia tri cua cac pixel anh vé g18 tri
tan xa ngugc duge hi¢u chinh burc xa thi can su
dung céc thong tin can thiét da dugc cung cap
trong metadata ciia anh dé chuyén gia tri cuong
do sang gia tri Sigma0 (o°) . Hi¢u chinh tan X2
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guge thee hién theo cong thirc sau:
DN~

A;

b=

Trong do: DN la gia tri so (digital number)
-0 40 xam nguyen goc; A 1 di¢n tich thiét
(ci:-lgn quy chiéu cua bé mit tan xa.

Budc 3: Loc dit liéu (Filter)

Nhiéu Speckle 1 nhiéu dic trung ludn 6 trén
céc loai anh radar, hoan toan ngau nhién va do
py cam Khong nhan dugc tin hiéu phan héi (tan
xa) tir 461 tuong c6 tin hi¢u bi phan tan manh,
hodc do bd cam nhan duogc tin hi¢u phan hdi cao
bat thuong (cuc dai) tir cac ddi tugng ¢6 tin hiéu
giao thoa v6i nhau tai mot vi tri bat ky trén anh.
Vi vy, viéc sur dung bo loc dé loai bo cac dém
ndy trén anh radar la cin thiét dé giup lam ting
cht lurong hinh anh va nang cao dd chinh xac
trong khi phén tich anh.

Buoc 4: Ndn chinh hinh hoc

Mot trong nhitng dic diém dic trung cua anh
radar 1a bién dang dia hinh. Vi vay v1ec nin
chinh hinh hoc cho anh radar cting 1a yéu cau bat
budc. Viéc nan chinh nay can dua vao cac thong
s dugc cung cép trong metadata ctia anh va mo

BucGe 5: Trich xudt khu viec nghién ciru

Ki,ch thudce cia mot canh anh radar Sentinel-
1 1a rat 16m, 250 kn, do vy dé giam dung lugng
luru trir va thoi gian xir 1y, dir liéu khu vuc nghién
ciru duge trich Xuat bing chirc ning Subset ciia
phin mém SNAP 6.0. (Xem hinh 1)

2.2. Phwong phap xur ly anh ldy mdu

Trén co s& toa do cac diém dugce liy miu
ngoai thuc dia, tai mdi vi tri cua diém mau,
thong tin vé do 4m dét va thong tin tan xa nguoc
cua cac phan cyc (VV, VH) va goc téi cuc bd
(PLIA) tir anh Sentinel-1 (sau khi xir 1y) s& dugc
trich xudt. Nhur vay, mdi diém mau s& chira
thong tin vé d¢ 4m dit va tan xa ngugc clia cic
phén cuc VV, VH, ciing nhu gia tri gbc toi cuc
bo PLIA. Du liéu duge chiét tach cho cac diém
mau duge tién hanh trén anh dugc thu ngay 25
thang 4 nam 2019 (dir liéu do dac thuc dia dugc
thuc hién tir ngay 24 dén ngay 26 thiang 4 nam
2019).

2.3. Xdc dinh méi quan hé giika tdn xq
nguoc va goc toi cuc by voi dp am dat

Mbi quan hé giira tan xa ngugc radar va goc
t6i cuc by v6i o am dat duoc xac dinh dya trén
biéu d6 dang duong va dam may diém. Dya vao
su phan bd cia dim may diém dé xac dinh mé

Diém miu

hinh s6 d§ cao.
Dir li¢u Radar I
Sentinel-1 mirc 1

Loc bo nhiéu
Hiéu chinh tan xa

Loc die liéu
Hiéu chinh hinh hoc

Dir ligu S-1
(sau budc
tién xu IV anh)
Trich xuat
Vimg NC

=L

Trich xudt thoag
tin vio diern mav

anly thu ngay 25
DO liéu S-1 i 2L
(Khu vige NC)
Tinh 46 am dat e div
liéu radar Sentinel-1

Xic dinh
trong quan
tan xp va
40 dm dir

Hinh 1: Quy trinh xir 1y anh radar Sentinel-1 trong thanh lap ban do dé am dat
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hinh tuong quan gitra cac yéu t6 ghi nhin dugc
trén anh Sentinel-1 & cac phan cuc va goc tdi cuc
bo véi gia tri 4o 4m dit dugc do dac trong phong
thi nghiém (trén co so cac mau dit dugc lay truc
tiép ngoai thyc dia), tir d6 xac dinh duge phuong
trinh twong quan va h¢ O tuong quan R3.‘ Dua
trén phuong trinh twong quan nay ta co thé tinh
toan gia tri o am dét cho tt ca cac pixel con lai
trén anh.

2.4. Théng tin vé dit ligu anh Sentinel-1
dwgc sic dung trong nghién ciru

Dir liéu Sentinel-1 thu ngdy 25 thang 4 nam
2019, 24 thang 4 nam 2018 va 22 thang 4 nam
2016, mc xur 1y 1 gdm phan cuc VV va VH do
phan giai khong gian 5x20m, kich thie pixel anh
duoc tai chia mau vé kich thuge 10 x 10 m.

2.5. Thong tin vé vi tri va gid tri dp am dat
twong iing do truc tiep tic mau dat lay tai thuc
dia
106°S0°E

106'40°E 10645
L 1

9°55'N

106'30E 106 35E 106 40'E  10645E  106°SCE
Hinh 2: Vi tri cac diém lay mau de do do am

dét dugc chong xép lén anh Sentinel-1

Téng s6 30 diém mau dugc léy phan b6 déu
trén khu vuc ,nghién ctru (hinh 2). S6 liéu do am
dat dugc chiét tach trong phong thi nghiém cho
timg diém mau dugc mo ta nhu trong bang 1.

3. Két qua nghién ciru

3.1. Két qua tinh toan anh phan cwc, goc tGi
cuc bgva dj am dattic anh Sentinel-1

(Xem hinh 3, bang 1, hinh 4)
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Hinh 4: Scatter plot giira gid tri d¢ am dat (g,
trong phong thi nghi¢m) voi gia tri tan xq
ngwoc diegc chiet tach tir cac anh phan cyc vy

Kénh anh Sentinel-1 ¢ phan cuc VV dugc lia
chon dé tinh todn thuc nghiém cho viéc thanh lz:ip
ham phu hop (hoi quy) thé hién moi quan h¢
toan hoc gitra gia tri do am dat do thyc té v6i cac
gia trj dugc chiét tach tir céc diém tuong
ng.Ham tuyen tinh bac 1 dugc sur dung dé mo
hinh hoa mdi quan hé toan hoc nay 1a : Dy am =
5.4 x Sigma0,, +94.3 (1)

Anh Sentinel 1 (Phan cuc VV) chup ngay 25 thang 4 nam 2019
100 1

|
|
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Hinh 5: Tuong quan tuyé'n tinh (bac 1) gitra gid
tri dé am dat (%) véi gia tri tan xg nguoc cua
danh Sentinel-1 (phdn cuc VV, thu ngay 25 thang
4 nam 2019)

Ap dung cong thire ham hoi quy (1) de xay
dung anh thé hién d¢ am dét cho 3 thl ki:
25/4/2019, 24/4/2018 va 22/4/2016. Két qua nhv
sau: (Xem hinh 6, 7, 8)
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Hinh 3: Anh tan xa nguoc, phan cuc VV va goc toi cuc bo cia anh Sentinel-1 thu ngay 25 thang 4
nam 2019 khu viec nghién ciru

Bang 1: S6 liéu chiét tach tir anh vé tinh Sezgtinel:] (thu ngay 25 thang 4 nam 2019) cho cac phan
cuc twong wng va gia tri do am dat duoc do trong phong thi nghiém

Toa d6 diém do $6 higu Sigma0_VV(dB) D3 im ait
Ne X Y diém (%)
1 681796.000 1115046.000 | BTO1 1121 2110
2 630744.000 1111570.000 | BT02 1271 2740
3 678977.000 1105184.000 | BTO3 703 5763
4| 678502.000 1119643.000 | BT04 1025|4276
5 678219.000 1115229.000 | BTO5 932] 3180
6|  666822.000 1111074.000 | BTO06 13.73|  23.04
7] 665063.000 1128276.000 | BT07 11001 4179
8| 681000.000 1106000.000 | BTO8 61| 6653
9] 675970.000 1109505.000 | BTO09 749 4795
10| 668984.000 1125045.000 | BT10 -11.01[ 2955
11 664520.000 1116526000 | BTI11 -10.68] 3911
12| 670743.000 1113859.000 | BTI12 51| 6450
13 668693.000 1115521.000 | BT13 755] 6457
14| 673201.000 1120927.000 | BT14 956| 4652
15 674118.000 1107498.000 | BT1S 9.12| 3847
16| 690047.000 1125046.000 | BDO6 869 5089
17]  686800.000 1123800.000 | BDO7 1287|2899
18] 684000.000 1122000.000 | BDO0S 6.02] 6193
19]  679169.000 1127423.000 | BD09 936 3022
20 - 684994.000 1127705.000 | BDI10 802 4179
21 694604.000 1118059.000 | BDP11 785 6290
22| 674239.000 1130943.000 | BDI12 7.79] 4388
23 668494.000 1133621.000 | BDP13 548]  64.60
24| 683271.000 1125643.000 | BD14 116] 3960
25| 664626.000 1133198.000 | BDIS 666 6333

3.2. Dinh gid két qua thue nghiém

E,,vTiuSthuung trinh (1), sir dyng céc phin mém

% rj g ,ArCGA'S va Excel ticn hanh chiét xuat

ching & trén dnh Sentinel 1 d¢ dnh gid 49

qua nhuc cia mé hinh véi 5 diém kiém tra. Két
sau: (Xem bang 2)

Qua két qua kiém tra céc vi tri do dd am dat
trén thuc dia tai khu vire huyén Ba Tri va Binh
Dai so sanh voi két qua do am dat chiét xudt truc
tiép trén anh vé tinh Sentinel 1 cho thiy vige
cung cip gia tri d dm dit bang anh Sentinel o
d6 chinh xéc twong ddi cao (bang 3.2). Tr ddy,co
thé thay do tin cdy cia md hinh tinh do am dat
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Hinh 6: Két qua d¢ am dat dwoc tinh tir dir liéu
anh vé tinh Sentinel-1 (phdn cwc VV, chup ngay

25 thang 4 nam 2019)
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Hinh 7: Két qua do am dat dwoc tinh tir di liéy
anh vé tinh Sentinel-1 (phan cwc VV, chyp ngay
24 thang 4 nam 2018) ’
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Hinh 8: Két qua d¢ am dat dwoc tinh tir dir liéu anh vé tinh Sentinel-1

(phan cyc VV, chup ngay 22 thang 4 nam 2016)

Bang 2: So sanh ket qua tinh todn dj am diege chiét xudt tie anh Sentinel 1
va két qua do dac truc tiép ngodi thuce dia

Toa 8 dm 0o ; DG am dat (%) | Do am dat | DG léch |

) S6 hiéu | dodactrong | (%) trén anh
Ne X Y diém PTN

1 689312.000 1112662.000 BDO1 23.04 31.38 -8.34

2 691000.000 1114000.000 BD02 3847 38.95 -0.48

3 687232.000 1114961.000 BD03 4123 45.808 4578

4 689524.000 1119912.000 BD04 46.52 52.936 -6.416

5 693000.000 1124000.000 BD05 5431 43.432 10.878
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. xdy dung tir dir ligu do d.ac do am tr thure
gid:ﬂ 4 liéu anh vé tinh Sentinel 1.
i
4, Két lugn
ng nghién clru nay, mot mo hinh thug
1 %5 duoc phat trien dé thanh lap ban do
ngh?m 4t b dit liéu Sentinel-1 SAR. Dé xay
do amm6 pinh, phuong phap héi quy tuyén tinh
dk.mg ¢ sir dung, cac ham hoi quy tuyén tinh va
. dt:qdé mqﬁg quan (R%) ddng thoi tinh toan dé

gid . it oid tri 40 Am da
fiz'mh gid moi trong quan gitra gia tr1 do am dat
Gi gid tri phan xa nguoc trén cac kénh anh
v ’ A L ¥ ’

wong tmg (phan cuc VV, phéan cuc VH va goc

i cuc bo tham chiéu PLIA).

Di liéu anh vé tinh chup ngay 25 thang 4
nam 2019 va gid tri do am dat duoc do cung va
gin thoi diém véi thoi diém chup anh da duge st
dung dé xay dung mé hinh thue nghiém. Két qua
nghién ctru cho thay anh phan cuc VV ¢6 tuong
quan cao véi do 4m dét (R? = 0.75). Céc anh
phan cuc VH va goc tdi cuc by tham chiéu PLIA
gin nhu khong c6 twong quan véi gid tri d am
ditBan dd do 4m dat hai thoi ky (22 théng 4
nim 2016 va 24 thang 4 nam 2018) da dugc
thanh 18p trén co s& su dung mo hinh thuc
nghi¢m c6 dugc tir anh Sentinel 1 chup ngay 25
thing 4 nam 2019. Két qua cho thay, vao thoi
diem 22 thang 4 ndm 2016 d¢ am dat trén khu
vye nghién ciru ¢6 gia tri thip hon so véi anh
chup ngiy 24 thang 4 nam 2018.Q
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nic database at the basic level of detail has covered most of the whole territory in which

.G.eogr.ap ing technology plays a leading role. The National Geographic Database database has
o m'lsi%led and is in effect for many years. The time has come to show the need for published
alSOb;e‘r:nla « identification and classification of geographic features for uniform application in
selfild‘?n lan dgupdating geographic database nationwide. This article introduces the results of research
F; lbu;ldg aphoto model applied to the acquisition of geographic fegtures belonging to traffic, hydro-
oeical data, surface coating belonging to the national geographic database database at 1: 10,000

scale.Q
NGHIEN CUU XAY DUNG BAN PO CHI SO PO AM.......
(Tiép theo trang 41)
Summary

Research established surface soil moisture mapping from Sentinel-1 satellite imagery
Hoang Minh Hai, Institute of Geodesy and Cartography
Vuong Trong Kha, Hanoi University of Mining and Geology

The SAR sensor on the Sentinel-1 satellite is an active sensor operating in the C band (from 4 to
8%) of the electromagnetic spectrum, unaffected by weather or day-night conditions. The infor-
it;;:i;:?@lined_on the image, also known as the backscatter value of the .radar.signal, is @rrelfated
eminel-lms Tt“(l)l‘Stur.e value. This paper presents the research results of 5011 moisture mapping r.ortn‘
functiop (reae llfe image data. To calculate empirically for the establishment of the app.rlopnzf e
e vglye ai;esilon) shows the mathematical relationship between the actual measurf:d soi .m(z;i;
Mhriza e the values extracted from the corresponding points on the b.ac'k'scatter ‘1.magse lr:-nel_

images in cOaS;Flec.ted' lr.1 this study, the author has investigated the possibility of usmgh etn 1e .
L. tak:l mat10n.wnh data of soil moisture measurement in the ﬁe{d (at or near the tim

M) to making soil moisture map on the area of Ben Tre province.Q

e
AP O KHOA Ho : . 57
OC DO DAC VA BAN DO SO 43-3/2020



