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KHOANG SAN SAT TREN ANH VE TINH LANDSAT-8
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1. M& diu

Anh vé tinh quang hoc véi dic diém thé hién
cuwdng dd phan xa pho cla cac dbi twong mét dat da
dwoc str dung rng rai trong phat hién cac dau hiéu
chtra khoang san, hd tro hiéu qua cho cong tac diéu
tra, tham do cac mé khoang san [4]. Nhiéu phuong
phap, k¥ thuat chiét tach théng tin cac loai khoang san
nhw sét, sat, kim loai mau, khoang san thay nhiét tir
anh vé tinh quang hoc da dwoc d& xuat va thir
nghiém [1]+]3], [5}+10]. Cac phwong phap nay c6 thé
chia thanh hai nhém chinh: nhém phuwong phap dwa
trén anh i 1& (band rationing) va nhém phuwong phap
dwa trén phan tich thanh phan chinh (PCA - Principal
Component Analysis) [9]. Cac phwong phap nay co
nhitng wu diém riéng, tuy nhién khi &p dung véi
nhitng khu vuc ¢cd 1ép phd thwe vat thwdng 6 ra
khéng hiéu qua. D& khic phuc nhitng han ché nay,
mot s6 nghién ciru da st dung phuwong phap phéan
tich thanh phan chinh c6 hwéng - DPCA (Directed
Principal Component Analysis) [1], [6]. Pay la phwvong
phap két hop wu diém cla ca phwong phap i 1& anh
va phan tich thanh phan chinh. Bai bao trinh bay két
qua ¢ng dung phwong phéap phan tich thanh phan
chinh co huéng (DPCA) trong phat hién cac dau hiéu
chtra khoang san sét trén anh vé tinh Landsat 8 - thé
hé v& tinh Landsat m&i nhat hién nay. D& hé tro qua
trinh xt ly anh, trong nghién ctru cling tién hanh xay
dwng chuong trinh mé-dun phan mém, gitp don gian
héa cac buéc thue hién nham xac dinh nhanh vi tri
phan bé cac khu vuc chira khoang san sét..

2. Dir liéu va phwong phap nghién ctru

2.1. Dir liéu

D@ liéu vién tham st dung trong nghién ctru 1a
01 canh anh vé tinh Landsat 8 chup ngay 04/6/2017
khu vie tinh Vinh Phac. Anh Landsat 8 bao gébm
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11 kénh, trong do6 c6 8 kénh & dai song nhin thay
va héng ngoai, 01 kénh toan sac va 02 kénh héng
ngoai nhiét. Cac kénh da phd cé do phan giai
khong gian 30m, phu hop voi cac nghlen clru &
quy mé cap tinh, vung Trén hinh H.1 thé hién anh
vé tinh Landsat 8 & t& hop mau RGB=432.

H.1. Anh vé tinh Landsat 8 khu vurc nghién ciu

2.2. Phwrong phdp phéan tich thanh phan
chinh c6 hudng

Phuong phap phan tich thanh phan chinh co
huwéng (DPCA) dwoc Fraser va Green (1987) dé& xuét
khi phat hién dau hiéu khoang san ti di¥ liéu vién tham
trong diéu kién bé mat bi anh hudng bdi Iép phd thuc
vat. Sau dé, mot sbd nghién ciru khac da ap dung va
tiép tyc phét trién phwong phap nay nham nang cao
kha nang phat hién cac dbi twong khoang san trén anh
vé tinh quang hoc nhw Aster, Landsat [6]. Cac nghién
clru ndy da chirng minh rang: v&i nhitng khu virc co
I&p pht thire vat, viéc sty dung phwong phap DPCA té
ra hiéu qua hon so v&i phwong phap phan tich thanh
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phan chinh ciing nhu phuong phap ti1é anh.

V& ban chat, DPCA sé anh xa cac nhom théng tin
cu thé dén mét thanh phan chinh nao dé dwa trén cac
dac diém phan xa phd. Sw khac biét gitta DPCA va
PCA |& di liéu dau vao ddi véi phuong phap DPCA
da cd suw chon loc trwde. Trong DPCA, trudee khi tién
hanh phan tich thanh phan chinh, dirliéu gbc ban dau
sé& dwoc chiét tach so bd. Viéc chiét tach so bd sé
dwoc thyc hién bdi cac anh ti 1&. Nhw vay, DPCA
chinh 1a sy k&t hop cla hai phwong phap: ti 1& anh va
phan tich thanh phan chinh. Quy trinh phat hién déu
hiéu chira khoang san sét trén anh vé tinh Landsat 8
bang phuong phap phan tich thanh phan chinh cé
hwéng duoc trinh bay trén hinh H.2.
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H.2. So dé quy trinh phat hién déu hiéu chira
khoang san sét bang phuong phap phan tich
thanh phan chinh cé hudng
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2.3. Xay dwng chwong trinh phan mém

Pé xay dung chuwong trinh phan mém, trong
nghién ctru st dung cac nén tang hd tro' bao gbm
cac thu vien MapWinGIS, GDAL va Accord.NET
Framework. MapWinGIS.ocx la mot nén tang C++
ma ngudn mé, mién ph| dua trén ActiveX Control
va AP| duoc st dung dé 1ap trinh cac (rng dung Ve
GIS. MapWinGIS cling c6 thé thém vao cac
Windows Form trong cac ngdn ngir 1ap trinh nhw
C#, Visual Basic, Delphi. MapWinGIS chay trén
nén tang hé diéu hanh Windows, cung cép cac

chirc ndng vé trinh bay ban dd, phan tich di liéu
khong gian, thao tac voi cac rng dung Windows
desktop. MapWinGIS c¢6 thé dwoc tich hop trong
moi trwdng phat trién &ng dung .NET.

GDAL la thw vién Iap trinh ma ngudn mé, cho phép
thao tac voi div lidu raster, vector. Thw vién GDAL ho
tro hau hét cac dinh dang raster nhw: GeoTIFF, ECW,
MrSID, JPEG2000, DTED, NITF, GeoPackage va cac
dinh dang vector nhw Shapefile, Maplnfo PostGIS,
Oracle Spatial, GeoPackage. GDAL c6 thé chay trén
nhiégu hé diéu hanh khdc nhau. Accord.NET
Framework la mét nén tang may hoc xay dung duwa
trén .NET dwoc két hop véi cac thw vién xtr Iy hinh anh
va am thanh dwoc viét bang ngdn nglr C#. Pay la mot
nén tang hoan thién duoc xay dung cho cac san pham
x( ly hinh anh, am thanh, x ly tin higu va cac ng
dung thdng ké. Giao dién chinh ctia chwong trinh thé
hién trén hinh H.3. Mot s& chirc nang chinh cia
module phan mém gdm:

» Thanh céng cu: ndm & phia trén cung cla giao
dién. N6 bao gdm nhém cac chirc ndng twong tac véi
di¥ liéu; nhém cac chirc nang xtr ly div liéu; chiac
néng phan tich thanh phan chinh ¢ huwéng va nhom
céc chirc ndng twong tac véi ban db.

» Khu virc hién thi ban d6. Pay la khu vuc dé
biéu dién cac 1&p di¥ liéu cla ban db. Ban dé dwoc
thiét lap chi cho phép tai mét thei diém hién thi mot
I6p di¥ liéu. Lop dir liéu nay cé thé 1a anh vién
tham dinh dang geotiff hoac di¥ liéu khéng gian
vector dinh dang shapefile.

» Thanh trang thai: ndm & phia dwéi cung cla
giao dién, hién thi hé toa dd (toa dd theo don vi (m)
va don vi vi d9, kinh d6). Minh hoa cac cong cu X ly
anh nham t6 hop mau, tinh anh ti 1& va phan tich
thanh phan chinh trong chuo’ng trinh phan mém
dwoc thé hién trén cac hinh H.4 va H.5.
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H.3. Giao dién chuvng trinh phan mém
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H.4. Chirc néing 6 hop mau va tao anh ti Ié trong
chuwrong trinh phan mém
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Bang 1. Mot sé két qua xac djnh cac khu vire co
déu hiéu chira khoang san sét
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H.5. Céng cu phén tich thanh phan chinh trong
chuong trinh phan mém
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3. Két qua thwe nghiém

Céac kénh dé (kénh 4), can hong ngoai (kénh 5)
va héng ngoai glua (kénh 8, 7) anh vé tinh Landsat
8 dwoc str dung dé tinh cac anh ti 1& (kénh 5/kénh
4) va (kénh 7/kénh 6), sau do tién hanh phan tich
thanh phan chinh. Sau d6, thanh phan chinh thi 2
(PC2) dugc st dung dé chiét tach théng tin vé
khoang vat sét bang phwong phap phan ngudng
(threshold). Gia tri ngwdng duwoc tinh béng p + 20,
trong do p la gié tri dé xam trung binh va o 1a gia tn
dd léch chuén. Cac pixel co gia tri I6n hon ngwong
thé hién khu vurc cé ddu hiéu chira khoang san sét,
trong khi cac pixel cé gia tri nhd hon ngwong dai
dién cho cac khu vwec khéng co khoang san sét.
Két qua phan loai cac khu vuc chira khoang sén
sét thugc dja ban tinh. Vinh Phtc tlr anh vé tinh
Landsat 8 dwoc thé hién trén hinh H.6.

H.6. Két quéa xac dinh cac khu vure c6 déu hidu

chira khoang san sét (tinh Vinh Phic)

Dé danh gia dd chinh xac két qua phat hién cac
khu vuc cé dau hiéu chira khoang san sét trén anh vé
tinh Landsat 8, trong bai bdo tién hanh so sanh hinh
anh moét s6 mé khoang san sét trong khu virc nghién
ctru va hinh anh tr Google Earth (Bang 1). 05 mé
khoang san sét tai cac huyén Tam Dwong, Binh
Xuyén, Lap Thach (tinh Vinh Phtc) duoc lya chon dé
so sanh két qua phan loai v&i hinh anh thuc tw
Google Earth. C6 thé nhan thay, hinh anh nhitng khu
vire chira khoang san sét dwoc phan loai chinh xac
trén anh vé tinh Landsat 8, nhat la v&i cac khu md 16
thién. Diéu nay cling khang dinh tidm ning cla di
liéu anh Landsat 8 trong phat hién va phan loai cac
khu virc chira khodng san, cung cép théng tin dau
vao phuc vy ¢ong tac diéu tra, phat hién khoang san.

4. Két luan

Phwong phép phan tich thanh phan chinh co6
hwéng la sy két hgp cla hai phwong phap ty 1&
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anh va phan tich thanh phan chinh, do vay tan
dung duoc wu diém cla cac phwong phap nay
trong phat hién cac khu vwc cé dau hiéu chia
khoang san. Viéc ap dung phuong phép nay trén
dl liéu anh vé tinh gquang hoc nhw Landsat 8 giap
tiét kiem thoi gian, cong strc trong qua trinh tham
do, phat hién cac dau hiéu khoang san va khoang
san sét riéng. Két qua nhan duoc trong nghién ctru
cho thay, phuong phap phan tich thanh phan chinh
¢o hwédng cho phep xac dinh kha chinh xac vi tri
phan bd cac mé khoang san sét IO thién & khu vure
tinh Vinh Phac. Chuwong trinh phan mém xay dung
trong nghién ctru co giao dién don gian, thuan tién,
c6 thé x(r Iy khdng chi anh vé tinh Landsat 8 ma
con thuc hién dugc véi cac anh Landsat thé hé
khac nhir Landsat TM, ETM+ hodc anh Sentinel 2,
gilp nang cao hiéu qua ung dung cong nghé vién
tham trong inh virc dia chat-khoang san.0J
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Trach nhiém phap ly caa cac tac gia bai bao:
cac tac gia hoan toan chju tréch nhiém vé céc sé
ligu, néi dung céng bé trong bai béo theo Luét Bao
chi Viét Nam

Tém tat: Phuong phap phan tich thanh phan
chinh c6 huéng (DPCA) da duoc st dung hiéu qua
trong phat hién déu hiéu chira khoang san trén anh vé
tinh quang hoc. Bai béo nay trinh bay két qua xay
dung phan mém xd Iy anh vé tinh Landsat 8 nham
phat hién cac khu vuc c6 dau hiéu chira khoang san
sét. Két qua nhan dugce frong nghién ctru co thé st
dung nham cung cép théng tin dau vao phuc vu céng
tac diéu tra, phat hién khoang san.

Development of computing software to
identify signs containing clay minerals from
landsat 8 satellite data using directed
principal component analysis method

BBt

SUMMARY

. The directed principal component analysis :
DPCA) has been used effectively in detecting
mineral-containing signs on optical satellite |

| images. This paper presents the results of

| development of remote sensing dat

| processing  software  to  detect areas|
contalnlng signs of clay minerals. Thel
i‘obt.':nnec! results in this study can be used to|
| provide input information to minerals|
| investigation and discovery.
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