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XAC DINH DAU HIEU CHUA QUANG SAT

TU DU LIEU ANH VE TINH SENTINEL-2 MCI

-~

TRINH LE HUNG - Hoc vién Ky thuat Quan sw
VUONG TRONG KHA - Trwong Pai hoc Mé-Dja chét

yéu 1a anh Landsat va Aster da duwoc st

dung hiéu qua frong phat hién va phén loai
cac khu vuwe chiva khoang san, trong do cé quang
sat: Tuy nhién, do d6 phan giai khong gian khong
cao, chu ky cap nhat dai, anh Landsat va Aster
chwa thwc sy hiéu qud trong cac nghién ctu &
murc do chi tiét. Bai bao nay trinh bay két qua phan
loai khu vyc chira quang sat trén dia ban tinh Thai
Nguyen tlr anh vé tinh Sentinel-2 MSI. V&i d phan
giai khdng gian cao (Ién dén 10m), chu ky cap nhat
ngan (5 ngay) va dugc cung cap mién phi, anh vé
tinh Sentinel-2 MSI 1a nguén di¥ liéu quy gia trong
diéu tra, tham do va phat hién khoang san.

1. M& dau

Vé tinh Sentlnel42 bao gébm 2 v& tinh co dac diém
hoan toan glong nhau (Sentinei—2A va Sentinel-2B)
cung cap anh & 13 kénh pho trong dai song nhin thay
va héng ngoai v&i chu ky cap nhat trong 5 ngay (Bang
1). V&i d6 phan giai khong gian cao (1&n dén 10 m &
cac kénh nhin thay va can héng ngoai), dwgc cung
cap mién phi, anh vé tinh Sentinel-2 dang duoc st
dung rong rai trong nghién ctru Trai Déat. Bang 1 liét
ké cac kénh anh, buwéc séng va dd phan giai khéng
gian teong tng (Bang 1).

Cho dén nay, da co nhidu nghién ciru trén thé gici
va & Viét Nam st dung anh vé ftinh quang hoc
trong phat hién va phan loai cac khu viyc chira
khoang san. D liéu chi yéu s dung trong cac
nghién ctru nay la anh Landsat va Aster trén co
s& cac k¥ thuat nhuw ti 1€ anh, phan tich thanh
phan chinh [1], [4], [7]. Anh Sentinel-2 dwoc st
dung lan dAu trong Iinh vwe dia chat-khoang san
trong nghién clru cla Van de Meer va cdng s
(2014) [10]. Mdt s6 nghién clru khac cia Mielke
va cong sw (2014) [8], Pour va cong sw (2018) [9],
Lobo va céng sw (2018) [5], Hu va cdng sy (2018)
[3] da chdng minh hiéu qua cta anh vé tinh
Sentinel-2 trong phat hién va phan loai khoang
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san. Do dac diém cac kénh phd anh Sentinel-2
twong déng v&i anh Landsat, nhung c6 d6 phan
gidi khong gian va thi gian tét hon, anh Sentinel-
2co thé 4p dung cho céc nghién ctru phat hién va
‘phan loai khoang san & mirc dd chi tiét hon so
v&i anh Landsat. M&c du vay, cho dén nay & Viét
Nam van chwa co nghién cru nao thir nghiém str
dung anh Sentinel-2 trong phat hién khoang san.
Bai bao nay trinh bay két qua phan loai khu vuc
chira quéng sat trén dija ban tinh Thai Nguyén tir
anh vé tinh Sentinel-2B trén co s& phwong phap
phan tich thanh phan chinh.

Bang 1. Béc diém anh vé tinh Sentinel-2

5 Buwéc séng Do phan gidi
Kbrih (um) khéng gian (m)

1 0,421-0,457 60

2 0,439-0,535 10

3 0,537-0,582 10

4 0,646-0,685 10

5 0,694-0,714 20

6 0,731-0,749 20

7 0,768-0,796 20

8 0,767-0,908 10
8A 0,848-0,881 20

9 0,931-0,958 60

10 1,338-1,414 60

11 1,539-1,681 20

12 2,072-2,312 20

2. Div liéu va phwong phap nghién ciru

2.1. D liéu

Dir liéu vién tham str dung trong nghién clru nay la
anh vé tinh Sentinel-2B MSI chup ngay 5/12/2019
(hinh H.1). Anh dwoc cung cp & murc 6 xr ly L2A,
trong dé gia tri sé nguyen cGa anh da dwoc chuyén
doi vé gia tri phan xa phd bé mat. Sau khi thu thap,
anh dwoc tién xr ly d& dwa vé hé toa do dia phuwong,
sau dé cat theo khu vire nghién clru.
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H.1. Anh Sentinel-2B ngay 5/12/2019
khu vire tinh Thai Nguyén

2.2. Phwong phép nghién ciru

Dé Iwa chon cac kénh anh vé tinh Sentinel-2B
phu hop, trong nghién ciru nay, st dung thw vién
phd phan xa clia cac khoang vat chira sit, duoc
cung clp bdi Cuc Khado sat Dia chit Hoa Ky
(USGS) [2] (hinh H.2).
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H.2. D6 thi phan xa phé cua cac khoang vét
chura sat (theo USGS)

Co thé nhan thay rang: cac khoang vat chira st
c6 kha nang phan xa yéu dai séng xanh lam, ting
manh & dai song dd, gidam xuéng & dai s6ng can
héng ngoai va tiép tuc ting & dai séng héng ngoai
s6ng ngan. Do vay, dé phan loai cac khu vuc chira
quéng sat, nghién cteu nay luwa chon 4 kénh anh vé

- antg "=

tinh Sentinel-2B, bao gom: kénh 2 (xanh lam), kénh
4 (d6), kénh 8A (can hong ngoai) va kénh 11 (héng
ngoai s6ng ngan). Cac kénh anh nay ciing phi hop
Vv&i cac kénh dbi véi anh vé tinh Landsat TM nhu
trong nghién ctru clia Crosta va Moore (1989) [1],
[6]. Phwong phap phan tich thanh phan chinh PCA
(Principal component analysis) dwoc ap. dung dé
tinh céc thanh phan chinh, sau d6 lwa chon thanh
phan chinh chira nhidu théng tin vé khoang vat
chira sat trén co s& so sanh gia tri vector riéng.
Quy trinh phwong phap phan loai cac khu vuc
chira quéng sét tr anh vé tinh Sentinel-2B MS|
dweec trinh bay trén hinh H.3

[ Anh Sentinel-2 MSlj

[ Tién x ly ]

1'_.___' ______________ |

[ Phan tich thanh phan chinhj

.

[ Lira chon thanh phan chinh chia ]

théng tin v& khoang vat chiva sat

Phén loai

[ Két qua phan loai khu virc chira khoang san sét.} ]

H.3. So d6 quy trinh phan loai khu vuc chiva
qudng sat tir anh vé tinh Sentinel-2B MSI

3. Két qua va thao luan

Khu vuwc nghién cteu dwoc Iya chon thudc dia
ban tinh Thai Nguyén, noi giau tiém ning quang
sat. Anh Sentinel-2B sau khi dwoc thu thap tw
Céng théng tin truy cap mé cda Co quan hang
khong vi try chau Au (ESA) duoc tiégn xi Iy, lya
chon cac kénh anh phu hop va tién hanh phan tich
thanh phan chinh. Qua trinh x( Iy &nh dwoc thuc
hién trén phan mém ERDAS Imagine 2014.

Két qua phan tich thanh phan chinh @i v&i anh
Sentinel-2B khu virc nghién ctru duoc trinh bay
trén Bang 2 va hinh H.4. Két qua phan tich Bang 2
cho thdy rang: phan Ion thong tin tap trung & 3
thanh phan chinh dau tién (PC1, PC2, PC3) v
hon 99 % lwgng théng tin trén toan anh. Mac du
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vay, thanh phan chinh thir 4 (PC4) lai chira thdng  (0,8530) va kénh dé-kénh phan xa (-0,5192). Trén
tin vé khoéng vat chira sat do sw khéac biét I&n vé  thanh phéan chinh nay, sat cé mau toi do gia tri am
gia tri vector riéng ¢ kénh xanh lam-kénh hap thy  cua vector riéng tai kénh @3 (kénh phan xa).

Bang 2. Két qua phén tich thanh phan chinh tir 4 kénh anh vé tinh Sentinel-2B khu vuc tinh Thai Nguyén

Thanh phan ) Gia tri vector riéng g o 6
chinh B2 Ba B8A 571 Tri riéng (/6);}
PCA1 0,0928 0,2042 0,7357 0,6390 56,864 =
PC2 -0,2817 -0,5223 0,6231 -0,5096 38,036 -
PC3 0,4293 0,6449 0,2653 -0,5739 4,545
PC4 0,8530 -0,5192 -0,0078 0,0510 0,555

H.4. Két qué phan tich thanh phan chinh déi v6i 4 kénh &nh vé tinh Sentinel-2B
CONG NGHIEP MO. S0 2 - 2020
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H.5. Két qua dédo nguroc gia tri
dé xam déi voi PC4

H.6. Két qua phén loai cac khu vy chiva
quang sat (mau den) tcr dnh Sentinel-28B

Béng 3. So sénh hinh dnh m¢t s6 mé sét va két qua phan loai trén énh vé tinh Sentinel-2B

Cum md sat
Trai Cau

Cum ma sat
Tién B6

Tén mo sat Hinh &nh mé sat trén dnh vé& tinh Sentinel-2B Két qua phan loai
E = "\‘u. » \

B i S

Dé lam ndi bat cac khu vire chira quang sét trén
PC4, thanh phan chinh nay dugc dao nguwoc gia tri
dé xam (reverse). Két qua dao nguwoc gia tri do
xam déi véi PC4 duoc trinh bay trén hinh H.5,
trpng do cac pixel mau trdng dai dién cho cac khu
vifc chira quang sat. Phuo*ng phap phan nguwéng

(threshold) duoc st dung dé phan loai cac khu vuc

chlra quang sat. Gia tri ngwéng dwoc tinh béng
(p:Zc) trong do u la gia tri @@ xam trung binh va la
gia tri do léch chuan o [4], [6]. Cac pixel co gia tri
I&n hon nguéng thé hién khu vuc chira quang sét,
trong khi cac pixel co gia tri nhé hon nguéng dai
dién cho cac khu virc khéng cé quang sat. Két qua

phan loai cac khu vyc chira quang séat thudc dia
ban tinh Thai Nguyén tlr anh vé tinh Sentinel-2B
dwoc thé hién trén hinh H.6.

Dé danh gia do chinh xac két qua phan loai, tién
hanh so sanh hinh &nh mét sé mé sat trong khu
vire nghién clru, bao gdm cum mé sat Trai Cau va
cum mo sat Tién Bo va két qua phan loai tir anh vé
tinh Sentinel-2B (Bang 3). C6 thé nhan thay, nhing
khu virc chira quang sat duoc phan loai chinh xac
tlr &nh vé tinh Sentinel-2B. Diéu nay ciing khéng
dinh tiém nang cla di¥ liéu anh Sentinel-2 trong
phat hién va phan loai khac khu vuwc chira khoéng
sdn noi chung va quang sat noi riéng, giip nang
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cao hiéu qua trng dung dir I,iéu‘vi{“én tham trong [inh
vire dieu tra co ban dia chat vé khoang san so voi
st dung anh Landsat.

4. Két luan

Anh vé tinh Sentinel-2 v&i cac dac diém twong
ddng v6i anh Landsat va Aster hoan toan cé thé st
dung hiéu qua trong phat hién va phan loai cac khu
viee chira khoédng san. Két qua thir nghiém tai khu
vwe tinh Thai Nguyén v&i anh Sentinel-2B chup
ngay 5/12/2019 cho thay rang: cac khoang vét chira
sat dwoc phan loai chinh xac trén co sé& ap dung
phwong phap phéan tich thanh phan chinh. Do c6 dé
phéan giai khong gian cao, thoi gian cap nhat ngan
va cung cap mién phi, viéc str dung anh vé tinh
Sentinel-2 13 mét tiép can phu hop, gidp nang cao
hiéu qua ng dung di¥ liéu vién tham phuc vu cong
tac diéu tra co ban dia chat vé khoang san néi
chung va tim kiém, tham do quang sat néi riéng.0
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Trach nhiém phap ly cla cac tac gia bal bao:
“c4c tac gid hoan toan chiju trach nhiém vé céc sé
liu, néi dung céng bé trong bai béo theo Luat Béo
chi Viét Nam

Tom tat: D liéu Landsat va ASTER la di liéu
da phwong dwoc str dung réng réi va hiéu qua nhat
dé 1ap ban db khoéng san, bao gbém ca oxit sit.
Tuy nhién, do d6 phéan gidi khéng gian thap va do
phén giai thoi gian dai, di¥ liéu Landsat va Aster
khéng thuc sy hiéu qua trong cac nghién cutru quy
mé chi tiét. Bai viét nay trinh bay két qua phan loai
dién tich khoéng oxit sdt & tinh Thai Nguyén tir
hinh anh vé tinh Sentinel-2 MSI. V&i do phan giai
khong gian cao (fén dén 10m), do _phan_ giai thoi
gian ngan (5 ngay) va duwoc cung cap mién phi, div
liéu Sentinel-2 MSI la mgt ngudn cé gia tri trong
viéc phat hién va lap ban dé khoéang san.

Identify signs containing iron ore
from satellite data Sentinel-2 MCI

SUMMARY

~ The Landsat and ASTER data are the most |
widely and effectively used multispectral data for §
- mapping minerals, including iron oxide. |

. However, due to the low spatial resolution and
~ the long temporal resolution, Landsat and Aster |

data are not really effective in detailed scale

- studies. This paper presents the result of

~ classification of iron oxide minerals area in Thai |

. Nguyén province from Sentinel-2 MSI sateilite

. image. With high spatial resolution (up to 10m

. short temporal resolution (5 days) and provided
free of charge, Sentinel-2 MSI data is a valuable
source in detecting and mapping minerals.




