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UNG DUNG PHUUNG PHAP PHAN TICH THANH PHAN
CHINH €O HUONG PE XAC PINH DAU HIEU
KHOANG SAN SAT TREN ANH VE TINH LANDSAT-8

TRINH LE HUNG, NGUYEN SACH THANH

Hoc vién Ky thuat Quan sy

VUONG TRONG KHA - Trirong Dai hoc Mo-bia chat

1. M& dau

Anh vé tinh quang hoc véi dic didm thé hién
cudng do phan xa phd clia cac déi twong mat dat da
duoc str dung rong réi trong phat hién cac dau hiéu
chira khoang san, hé tro' hiéu qua cho cong tac diéu
tra, tham do cac md khoang san [4]. Nhiéu phwong
phap, ky thuat chiét tach théng tin cac loai khoang san
nhw sét, sat, kim loai mau, khoang san thiy nhiét ti
anh vé tinh quang hoc da dwoc dé xuat va the
nghiém [1]+[3], [5}+10]. Cac phuong phap nay cé thé
chia thanh hai nhém chinh: nhém phwong phap dua
trén anh ti 1é (band rationing) va nhom phuwong phap
dwa trén phan tich thanh phan chinh (PCA - Principal
Component Analysis) [9]. Cac phuwong phap nay co
nhirtng wu diém riéng, tuy nhién khi ap dung voi
nhirng khu vuc ¢ 16p phu thyc vat thuong to ra
khéng hiéu qua. D& khéc phuc nhirng han ché nay,
mot sb nghién clru da st dung phuwong phap phan
tich thanh phan chinh c6 huwong - DPCA (Directed
Principal Component Analysis) [1], [6]. Day la phuong
phap két hop wu diém cia ca phuong phép ti 1 anh
va phan tich thanh phan chinh. Bai bao trinh bay két
qua wng dung phuong phap phén tich thanh phan
chinh c¢6 huéng (DPCA) trong phat hién cac dau hiéu
chira khoang san sét trén anh vé tinh Landsat 8 - thé
hé vé tinh Landsat méi nhét hién nay. Dé hé tro qua
trinh xt ly anh, trong nghién ctru ciing tién hanh xay
dung chuong trinh mé-dun phan mem, giap don gian
héa cac budc thwe hién nham xac dinh nhanh vi tri
phan b céc khu virc chiva khoang san sét..

2. Dir liéu va phwong phap nghién ctru

2.1. D& liéu

Di¥ liéu vién tham st dung trong nghién ctu la
01 canh anh vé tinh Landsat 8 chup ngay 04/6/2017
khu vuc tinh Vinh Phic. Anh Landsat 8 bao gom
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11 kénh, trong d6 c6 8 kénh & dai sdng nhin thay
va héng ngoai, 01 kénh toan sac va 02 kénh héng
ngoai nhiét. Cac kénh da phd c6 do phan g
khéng gian 30m, phu hop v&i cac nghién ciu ¢
quy mé cap tinh, vung. Trén hinh H.1 thé hién anh
vé tinh Landsat 8 & t& hop mau RGB=432.
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H.1. Anh vé tinh Landsat 8 khu vuc nghién ciu

2.2. Phuong phap phan tich thanh phan
chinh c6 hwéng ‘

Phuong phap phan tich thanh phan chinh @
huong (DPCA) duoc Fraser va Green (1987) dé xual
khi phat hién dau hiéu khoang san tir d ligu vién tham
trong dieu kién bé mat bj anh hudng bdi Iop phi e
vat. Sau do, mot s6 nghién ctu khac da ap dung ¥
tleg tl_{c phat trién phuong phap nay nham nang 62
kha nang phat hién cac dbi tuong khodng san trén &
ve tmh quang hoc nhw Aster, Landsat [6]. Cac nghien
cuu nay da chirng minh ring: véi nhiing khu WC o)
I6p phu thuc vat, viée siv dung phuong phap DPCA i)
ra hiéu qua hon so véi phuong phap phan tich han"
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oh an chinh cung nhw phuong phap ti 1é anh.

e ban chét, DPCA sé anh xa cac nhém thong tin
cu thé dén mét thanh phan chinh nao dé dua trén cac
dac diém phan xa phd. Sy khac biét gitra DPCA va
pCA la dir liéu dau vao ddi véi phuong phap DPCA
ga co su chon loc trwdc. Trong DPCA, truoc khi tién
panh phan tich thanh phén chinh, di liéu géc ban dau
56 dugc chiét tach so' bd. Viéc chiét tach so bd sé
guoc thuc hién bdi cac anh ti 1&. Nhu vay, DPCA
chinh 1a s két hop cua hai phuong phap: i 1é anh va
phan tich thanh phan chinh. Quy trinh phat hién dau
higu chtra khoang san sét trén anh veé tinh Landsat 8
bang phuong phap phan tich thanh phan chinh c6
hudng duoc trinh bay trén hinh H.2.

Tap dir iéu Dir liéu
Landsat-8 vector

Anh da kénh|

Khu virc nghién ciu Ci! theo
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H.2. So' do quy trinh phat hién dau higu chira
khoang san set bang phuong phap phéan tich
thanh phan chinh c6 hudng

Phan tich
GIS

2.3. Xay dwng chwong trinh phan mem

Dé xay dung chuwong trlnh phan mém, trong
nghién clru st» dung cac nén tang ho tro' bao gébm
cac thw vién MapWinGIS, GDAL va Accord NET
Framework MameGIS ocx la mot nén tang C++
mé& nguén mé, mién ph| dua trén ActiveX Control
va API duoc sir dung dé lap trinh cac tng dung vé
GIS. MapWinGIS ciing c6 thé thém vao céc
Windows Form trong cac ngén ngi Iap trinh nhu
C# Visual Basic, Delphi. MapWinGIS chay trén
nén “ng hé diéu hanh Windows, cung cap céac

chirc nang vé trinh bay ban dd, phan tich di liéu
khéng gian, thao tac voi cac &ng dung Windows
desktop. MameGIS co thé duogc tich hop trong
moi treong phat trién wng dung NET

GDAL la thw vién lap trinh ma ngudn m&, cho phép
thao tac voi dir liéu raster, vector. Thu vién GDAL hé
tro hu hét cac dinh dang raster nhu: GeoTIFF, ECW,
MrSID, JPEG2000, DTED, NITF, GeoPackage va cac
dinh dang vector nhu Shapefile, Maplnfo PostGIS,
Oracle Spatial, GeoPackage. GDAL co thé chay trén
nhiéu hé diéu hanh khac nhau. Accord.NET
Framework la mot nén tang may hoc xay dung dua
trén NET duoc két hop voi cac thw vién xt ly hinh anh
va am thanh duoc viét bang ngon nglr C#. E)ay la mét
nén tang hoan thién duoc xay dung cho cac san pham
x&r ly hinh anh, am thanh, x( ly tin hiéu va cac un
dung théng ké. Giao dién chinh clia chuvong trinh thé
hién trén hinh H.3. Mot sb6 chirc nang chinh cla
module phan mém gom

» Thanh cong cy: ndm & phia trén cung cua glao
dién. N6 bao gom nhém céac chire nang twong tac voi
di¥ liéu; nhém céc chirc nang xw ly di liéu; chire
nang phan tich thanh phan chinh cé huéng va nhom
cac chirc nang tucrng tac voi ban dé.

» Khu vuc hién thi ban do. Day la khu vuc dé
biéu dién cac I&p di liéu cla ban do. Ban db dugc
thiét 1ap chi cho phép tai mot thoi diém hién thi mot
lop di liéu. Lop di liéu nay co thé 1a anh vién
tham dinh dang geotiff hoac di¥ liéu khong gian
vector dinh dang shapefile.

» Thanh trang thai: nam & phia dwdi cung cua
giao dién, hién thj hé toa dd (toa do theo don vi (m)
va don vi vi do, kinh d0). Minh hoa cac cong cu xt ly
anh nhdm té hop mau, tinh anh ti 1& va phan tich
thanh phan chinh trong chwong trinh phan mém
dwoc thé hién trén cac hinh H.4 va H.5.
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H.4. Chuc néng to hop mau va tao anh ti Ie trong
chuong trinh phan mém
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Bang 1. Mot s6 két qua xac dinh céac khu vuc co

a khoang san sét
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H 5.7 Céng cu phén tich thanh phan chinh trong
chuong trinh phan mém
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3. Két qua thwe nghiém

Cac kénh dd (kénh 4), can hong Ngoai (kgn
va héng ngoai giia (kénh 6, 7) anh vé tinh La”dsa:
8 duoc sir dung dé tinh cac anh i I& (kénh Sk
4) va (kénh 7/kénh 6), sau dq tien rlanh phan fih
thanh phan chinh. Sau do, thanh phan chinh thy
(PC2) dugc str dung dé chiet tgch thnong tin 4
khoang vat sét bang phuwong phz-!p ph?n ngusn
(threshold). Gia tri ngudng duoc t!nh b{ang 42
trong d6 p la gia tri do xémltru.r'lg p|r)h va o 13 gig tr{
d6 léch chuén. Cac pixel c6 gia tri I6n hon nguygp,
thé hién khu vuc c6 dau hiéu chira khodng san g
trong khi cac pixel co gia tri nhg hon_ngwc'yng dai
dién cho cac khu vuc khong co kr)oang san séi,
Két qua phan loai cac khu vuc chira khoang s3,
sét thudc dia ban tinh Vinh Phuc tir anh va tinh
Landsat 8 dugc thé hién trén hinh H.6.
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H.6. Két qua xac dinh céac khu vuc cé dau higu

chtra khoang san sét (tinh Vinh Phuc)

Dé danh gia do chinh xac két qua phat hién cac
khu vire co dau hiéu chira khoang san sét trén anh vé
tinh Landsat 8, trong bai bao tién hanh so sanh hinh
anh mot s6 m6 khoang san sét trong khu vire nghién
cru va hinh anh tir Google Earth (Bang 1). 05 mo
khoang san sét tai cac huyén Tam Duong, Bing
Xuyén, Lap Thach (tinh Vinh Phuc) dwoc la chon 6@
so sanh két qua phan loai voi hinh anh thyc
Google Earth. Co thé nhan théy, hinh anh nhiing kv
virc chira khoang san sét dugc phan loai chinh X&
trén anh vé tinh Landsat 8, nhat Ia véi cac khu mo 0
thién. Dieu nay ciing khéng dinh tidm nang cta ¥
liéu anh Landsat 8 trong phat hién va phan loai ¢&¢
khu vuc chiva khoang san, cung c4p thong tin 0
vao phuc vu cong tac diéu tra, phat hién khoang san:

4. Két luan

Phuong Phap phan tich thanh phan chinh f»o
hwong 1a sw két hop ctia hai phuwong phap iV
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snh va phan tich thanh phan chinh, do vay tan
dung duoc uvu diem cia cac phuong phap nay
yong phat hién cac khu vuc cé dau hiéu chiva
khoang san. Viéc ap dung phwong phép nay trén
dir liéu anh vé tinh quang hoc nhw Landsat 8 giup
tiét kiém thoi gian, cdng sire trong qua trinh thdm
do, phat hién cac dau hiéu khoang san va khoang
san sét riéng. K&t qua nhan duoc trong nghién ciru
cho thay, phuong phap phan tich thanh phan chinh
c6 hudng cho phép xac dinh kha chinh xac vi tri
phan bb cac mé khoang san sét 19 thién & khu vuc
tinh Vinh Phic. Chuong trinh phan mém xay dung
trong nghién ctru ¢o giao dién don gian, thuan tién,
c6 thé x&r ly khong chi anh vé tinh Landsat 8 ma
con thwe hién dwoc voi cac anh Landsat thé hé
khac nhw Landsat TM, ETM+ hoac anh Sentinel 2,
giup nang cao hiéu qua ¢ng dung céng nghé vién
tham trong linh vuc dia chét-khoéng san.0
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Trach nhiém phap ly cua cac tac gia bai bao:
céc tac gia hoan toan chiju trach nhiém vé cac sb
liéu, néi dung céng bé trong bai béao theo Luéat Bao
chi Viét Nam

Tém tit: Phuong phép phan tich thanh phan
chinh c6 hudéng (DPCA) da dugc st dung hiéu qua
trong phét hién dau hiéu chira khoang san trén anh vé
tinh quang hoc. Bai bao nay trinh bay két qua xay
dung phan mém xi ly énh vé tinh Landsat 8 nham
phét hién cac khu vuc c6 dau hiéu chira khoéang san
sét. Két qua nhan duoc trong nghién ciu co thé st
dung nham cung cép thong 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

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
processing software to detect areas
containing signs of clay minerals. The
obtained results in this study can be used to

provide input information to minerals
investigation and discovery.
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