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PHUONG PHAP PHAN TiCH THANH PHAN CHINH
TRONG XAC PINH SU PHAN BO KHOANG VAT SET, OXIT SAT
BANG TU LIEU ANH VE TINH LANDSAT

TRINH LE HUNG'

TOM TAT

Bai bao trinh bay nghién cuu ung dung phuong phap phan tich thanh phan chinh
trong phat hién khoadng vat sét, khoang vat oxit sdt bang di lieu anh vé tinh da phé
LANDSAT 7 ETM+. Trong bai bao cing su dung ki thudt Crosta nham l1am néi bdt sw
twong phan Qida ddt sét, oxit sat véi cac doi twong khac trén anh. Két qua nhdn dwoc c6
thé sir dung dé thanh lap ban do phan bo khodng vdt sét, khoang vt oxit sat, phuc vu cong
tac tham do, khai thac khoang san.

Tir khéa: vién tham, anh LANDSAT, phuong phap phan tich thanh phan chinh,
khoang vat sét, khoang vat oxit sit.

ABSTRACT

The method of analyzing the principal components to detect clay minerals
and iron oxides distribution using images from Landsat satellite

This article presents a study on the application of the method of analyzing the
principal components in detecting clay minerals and iron oxides using the multispectral
image data from LANDSAT 7 ETM+. This article also uses Crosta technique to highlight
the contrast between clay minerals, iron oxides with other objects on the images. The
results which are obtained in this study can be used to create a distribution map of clay
minerals and iron oxides, and to serve in mineral mining and exploration.

Keywords: remote sensing, LANDSAT image, principal component analysis, clay
mineral, iron oxide

1.  Mé dau

Tai nguyén khoang san 1a mot trong nhirng ngudn tai nguyén quan trong nhat caa
mdi quéc gia. Khoang san 1a ngudn nguyén liéu cho rat nhiéu nganh kinh té nhu san
Xuat niang luong, vat liéu xay dyung, kim loai, phuc vu cho néng nghiép, cdng nghiép,...
Viéc tham do, phét hién cac mo khoang san 1a mot bai toan phuc tap va cap béach trong
nghién ctru, giam sét tai nguyén thién nhién. Cac phuong phép truyén théng dua trén
két qua didu tra thuc dia chi giai quyét dugc bai todn & quy md nho va rat ton kém.
Cong nghé vién tham voi nhimg wu diém vuot troi nhu dién tich ving phu rong, c6 kha
nang chup lap lai tai cing mot dia diém trong thoi gian ngan,... dd duoc sir dung hiéu
qua trong dy doan, tham do cac khoang vat.

" TS, Hoc vién Ki thuat Quan sw, Ha Ndi
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Cho dén nay da c6 mot sb nghién ciu trén thé gisi vé sir dung dir liéu anh vién
tham da phd LANDSAT, Aster trong thanh Iap ban d6 phan bé mot s6 loai khoang vat
(Abdelsalam et al. 2000; Ramadan et al. 2001; Madani et al. 2003; Ramadan and
Kontny 2004). Trong nghién ctiu nay sir dung mot sé phuong phap nhu: phuong phép
t6 hop mau, phuong phap ti s6 anh dé phat hién cac vung chira khoang vat sét va oxit
sat. Céac phuong phép trén c6 wu diém la rat don gian, d& thuc hién, tuy nhién d6 chinh
xac trong phét hién cac khoang vat con chwa cao. C4c nghién ciru ndy ciing da dé cap
dén viéc tng dung phuong phap phan tich thanh phan chinh trong xac dinh sy phan b
cua cac khoang vat. Bai bao nay phan tich dic trung phan xa phd cua khoang vat sét va
cac khoang vat chira sit dong thoi nghién ciru tng dung phuong phap phan tich thanh
phan chinh trong xay dung ban dd du bao vi tri phan b cua cac khoang vat trén.

2.  Phwong phap nghién ctru
2.1. Dic trung phdn xg phé ciia khodng vat sét, khoang vat oxit st

Trong dai séng nhin thay va hong ngoai gan (0,4 - 1um) cac kim loai chuyén tiép
nhu Fe, Mn, Cu, Ni, Cr dac trung bdi Sy thay ddi mare nang luong dién tir. Oxit st bi
hap thu phd & dai séng ngan boi hiéu ung dién tich. Cac hop phan chua sit bi hap thu
manh nhit & cac bugc séng 0,4pm, 0,5um, 0,7um, 0,87um (oxit Fe); 1um (amphibol,
olivin); 0,7um, 1,8um (pyroxen). [1]

Khoang chét sét gom mot nhom cac khoang chat phyllosilicat (nhém ngam nuéc),
thong thuong co6 duong kinh hat nho hon 2um. Khoang chit sét giau cac oxit va
hidroxit caa sillic, nhém cling nhu mot luong I6n nuéc tham gia vao viéc tao cAu tric
va thay doi theo ting loai dat sét. Khoang vat sét bi hdp thu manh nhat & dai song can
hong ngoai (VNIR) do chira nuéc, & dai song hong ngoai séng ngan (SWIR) do chira
ion hydroxyl, AL-OH, Mg-OH va ¢ dai séng hong ngoai giita (MIR) do chua silicate
[1]. Puong cong phan xa phd cia mot s hop phan chua sit (goethite, hematite) va
khoéang vat sét dugc thé hién trén Hinh 1.
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Hinh 1. Puong cong phan xa phé ciia cac hop phan chira sdt (), sét (b)
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2.2. Ung dung phwong phdp phén tich thanh phan chinh nghién cizu sw phan bé
khoang vt sét, khoang vt oxit st

Mot sé phuong phép ung dung tu liéu anh vién tham nghién ctu phat hlen
khoéng vat sét, khoang vat oxit sit nhu phIIO’ng phap t6 hop mau, phuong phap ti s6
anh tuy don gian, d& thuc hién nhung van ¢6 nhiéu nhuoc diém. Do sy tuong quan giita
cac kénh anh 1a kha 16n, trén anh ti s va anh t6 hop mau c6 thé nham Ian giita khoang
vat va céc ddi tuong khac. Bé giai quyét van dé trén, bai béo nay nghién ciru kha nang
tng dung phuong phép phan tich thanh phan chinh trong phat hién khoang vat sét,
khoéng vat oxit sat bang dit liéu anh vé tinh LANDSAT 7 ETM+.

Phuong phép phan tich thanh phan chinh (principal components analys) 1a mot
thuat toan dic trung trong xtr 1i anh vé tinh da phd nham lam ndi bat dac tinh phé cua
mot s6 dbi tugng bé mat Trai Pat (khoang san, mo 16 thién,...) ma cac phuong phép
néng cao d6 twong phan khac khdng nhan biét rd rang duoc. Ban chit cia phwong phap
phan tich thanh phan chinh 1a mot thuat toan thdng ké toan hoc nham bién ddi tap dir
liéu da bién twong quan vao trong mot tap dir liéu da bién khong twong quan — con
duoc goi la cac thanh phan chinh.

Pé phat hién khoang vat sét, trong nghién cau s dung 4 kénh phd anh
LANDSAT 7 ETM+ bao gém: kénh 1 (xanh lam), kénh 4 (can hdong ngoai), kénh 5
(hong ngoai trung binh), kénh 7 (hong ngoai trung binh) dé tinh thanh phan chinh. Dai
song xanh luc va do (kénh 2 va kénh 3) khong st dung khi nghién ciu khoang vat set
dé loai bo anh huong cua tham thyc vat [3-7]. Gia tri vector riéng va ham luong thong
tin chtra trong cac thanh phan chinh (PC) duoc thé hién trong Bang 1 dudi day.

Bang 1. Vector riéng va luwong thdng tin trong cac PC trong phét hi¢n khoang vt sét

Vector riéng Lwong thong
PC A i X X tin trong céac
Kénh 1 Kénh 4 Kénh 5 Kénh 7 PC
PC1 0,354938 0,638399 0,609843 0,307498 96,90%
PC2 0,237907 0,619488 -0,511895 -0,545524 2,02%
PC3 -0,886691 0,367792 0,219110 -0,174637 1,01%
PC4 -0,176627 0,270939 -0,563953 0,759835 0,06%

Phan tich két qua tinh thanh phan chinh khi nghién ctru phét hién khoang vat sét
cho thay, phan 16n luong thong tin chira dung trong thanh phan chinh thir nhat (PC1 -
96,90%), hay c6 thé xem rang PC1 la hinh anh phan chiéu bé mat. Thanh phan chinh
tha hai (PC2 2,02%) mo ta sy trong phan giira dai séng can hdng ngoai va nhin théy.
O thanh phan chinh thi ba (PC3), thuc vat ¢ mau tdi, trong khi & thanh phan chinh tha
tu (PC4), cac khoang vat sét c6 mau ti sim (gia trj vector riéng ¢ kénh 5 1a -0,563953,
& kénh 7 1a +0,759835). D¢ lam ndi bat khoang vat sét trén anh thanh phan chinh thir
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tu, trong nghién ctru sir dung ki thuat twong phan mau sic. Trén anh két qua, khoang
vat sét s& c6 mau tring sang (hinh 5a). Phan tich gia tri vector riéng ddi vai kénh 5 va
kénh 7 trong PC3, PC4 cho théy, gia tri cac vector riéng ndy c6 diu nguoc nhau va c6
gia tri chénh léch nhau khé nhiéu, dac biét 1a & PC4. Trong PC4, gia tri vector riéng &
kénh 7 thé hién su twong quan “tich cuc” manh (+0,759835), trong khi d6i véi kénh 5
thé hién su tuong quan “tiéu cuc” (-0,563953). Chinh do sy twong phan nay, trong
PC4, khoang vat duoc biéu didn & mau tring sang.

Tir két qua trén, bai bao dua ra mé hinh phat hién khoang vat sét nhu sau:

N

[ Dir ligu anh LANDSAT 7

l N S
[ Ké‘nhl ] [ KTnh4 ] Keénh 5
| |
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[ Tinh thanh phan chinh (PC) }
| PC4 ]
( A 1\
Tang cudng chat luong anh (twong phan mau sic)
Két qua phan b khoang vat sét

Hinh 2. M hinh phét hién khoang vat sét ter diz ligu anh LANDSAT 7 ETM +

Tir dic trung phan xa phd cua cac hop phan chua sat, dé phat hién khoang vat
oxit sit, trong bai béo s dung 4 kénh phé mang nhiéu théng tin nhat, bao gom: kénh 1
(xanh lam), kénh 3 (d6), kénh 4 (can hong ngoai) va kénh 5 (hong ngoai trung binh) dé
tinh thanh phan chinh. Két qua tinh vector riéng va ham lugng thdng tin trong cac
thanh phan chinh khi nghién ciu phat hién khoang vat oxit sit duoc thé hién trong
Bang 2.
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Bing 2. Vector riéng va lirong thong tin trong cac PC trong phat hién oxit sat

Vector riéng Lwgng thong tin
PC . >
Kénh 1 Kénh 3 Kénh 4 Kénh 5 chira trong cac PC
PC1 0,364623 0,224489 0,654996 0,622602 97,07%
PC2 -0,195769 0,252425 -0,640960 0,697944 1,54%
PC3 -0,776511 -0,460504 0,341079 0,261975 1,32%
PC4 0,475136 -0,820866 -0,209319 0,237926 0,06%

Phan tich gia tri vector riéng ddi véi cac PC cho thay, PC1 cd thé coi la Ia hinh
anh phan chiéu bé mat (gia tri dwong cho tit ca cac kénh anh), PC2 mang thong tin vé
thuc vat, PC3 12 sy turong phan gitra dai séng can hdng ngoai va nhin thay, trong khi &
PC4 oxit sit ¢c6 mau toi sim (vi du déi voi kénh 3, gia tri vector riéeng ¢ PC4 la -
0,820866, con ¢ PC1 la +0,224489). Bé lam ndi bat oxit sat, tc gia ciing sir dung ki
thuat trong phan mau sic. Khi d6, trong PC4, oxit sit c6 mau sang, thuc vat c6 mau toi
(Hinh 5b). M hinh phat hién khoang vat oxit sat bang dir liéu anh LANDSAT 7 ETM+
duoc thé hién trén Hinh 3 dudi day.
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Hinh 3. M6 hinh phat hién oxit sat tir diz liéu anh LANDSAT 7 ETM +
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3. Kétqua nghién citu

Pé minh hoa tng dung phuong phép phan tich thanh phan chinh trong phét hién
khoang vat sét, khodng vat oxit sit, trong nghién cau nay s dung anh LANDSAT 7
ETM+ khu vuc tinh Bac Kan (Hinh 4). Anh dwoc chup vao 08-11-2007 1a thoi diém
mua kho, khdng bi anh huong cua may va swong mu. Dt ligu anh LANDSAT 7 ETM+
c6 do phan giai khong gian 30m & cac kénh da phd, 60m & kénh hong ngoai nhiét va
15m & kénh toan sic, dién tich phi cia mot anh 1a 185 x 185km?. Voi do phan giai
khong gian trén, anh LANDSAT 7 ETM+ thich hop cho cac nghién ciru & quy mé cap
tinh va vung.

Tinh Bic Kan nam & dong bac Bac B, ¢6 dién tich tu nhién 4857,2km?. Bic Kan
la mét tinh giau tai nguyén thién nhién, dic biét 1a tai nguyén khoang san, bao gdm kim
loai den, kim loai mau, khoang san phi kim loai, cac loai da quy, da voi, dat sét. Hai mo
dat sét I6n hién dang duoc khai thac nam & huyén Bach Thong (mé Khau Ma, Ha Vi)
va huyén Cho Pdn (thuoc xa Quang Bach, Ngoc Phai). Bic Kan ciing 1a mot trong
nhitng tinh giau tai nguyén sit, véi c&c moé quing sit tap trung & cac huyén Cho Bén,
Ngan Son, Bic M&. Hién nay, trén dia ban tinh dang c6 13 moé sit dugc dwa vao khai
thac.

Hinh 4. Anh LANDSAT 7 ETM+ chup vao 08-11-2007 khu viec Bdic Kan
& t6 hop mau 432
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Két qua xac dinh thanh phan chinh tha tu nham phat hién khoang vat sét, khoang
vat oxit sit duoc thé hién trén Hinh 5 (a, b). Dé 1am ndi bat vi tri phan b cua khoang
vat sét va oxit sat, trong bai bao st dung ki thuat Crosta nham ting cudng su twong
phan gitra c4c khoang vat trén va céc ddi tugng khac trén anh. Trong ki thuat Crosta,
cac anh két qua PC4 trong nghién ciru phat hién khoéng vat sét (anh H), anh tong hop
khoéng vat sét, oxit sit (anh H + F), oxit sit (anh F) duoc sir dung dé té hop mau RGB
theo thir tu twong ng. Anh H+F dugc xéc dinh bang céch lay thanh phan chinh tha
nhéat (PC1) cua td hop anh H va F nhiam tach loc nhiing thong tin co ban vé khoang vat
sét va oxit sat. Két qua to hop mau bang ki thuat Crosta dwoc thé hién trén Hinh 6. Trén
anh két qua nay, cac pixel anh c6 mau xanh nhat 1 cac viing chira ca khoang vat sét va
oxit sat, cac pixel c6 mau vang — da cam thé hién vuing chira nhiéu khoéng vat sét, con
céc pixel c6 mau xanh 14 cay thé hién cac khu vuc chira nhiéu oxit sét.

a) b)
Hinh 5. PC4, viing anh mau sang thé hién khoang vat sét (5a), khoang vat oxit sat (5b)
Pé xac dinh do chinh x4c cta phuong phéap phan tich thanh phan chinh trong phat
hién khoang vat sét, khoang vat oxit sat, trong nghién ctu sir dung ban d6 dia chat —
khoang san ti 1€ 1: 200000 khu vuc tinh Bac Kan cling nhu cac tai liéu, thdng tin chi
tiet vé cac mo khoang san trén dia ban tinh. [7]

Phan tich két qua xac dinh su phan bd khoang vt sét cho thay, trir luong dat sét &
Béc Kan khong nhiéu. Céc khu vuc chira nhiéu dat sét tap trung & cac huyén Cho Bon,
Chg Mi, Bach Thong va thi x4 Bic Kan. Céc ving ¢ mau vang — da cam trén anh
thanh phan ciing chinh phii hop véi cac mé khoang vat sét 16 thién 16n trén dja ban tinh
Bic Kan nhu mo dat sét & xa Ngoc Phéi, Quang Bach (huyén Cho Don), mo dat sét &
xa Ha Vi (huyén Bach Thang) — hinh 6. Ngoai ra, dat sét con phan bb & mot sé khu vurc
khac: mo Ban Tac (xa Puc Van, huyén Ngan Son), mo dat sét & xa Thanh Binh, huyén
Cho M6i.
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Mo dit sét

Khau Ma,

) xa Ha Vi,
Mo dat sét ¢ xa huyén
Ngoc Phai, Bach
Quang Bach, Théng

huyén Chg Bdn

Hinh 6. T6 hop mau RGB (H, H+F, F) Crosta va két qua phat hién khoang vat sét

Phan tich két qua phat hién khoang vat oxit sit cho thiy, Bic Kan 1a tinh giau tai
nguyén khoang san sit. Cac moé quing sit phan bd o hau khip dia ban tinh Bic Kan,
trong d6 tap trung nhiéu nhat & cac huyén Cho Bon, Ba Bé, Bach Thong, Pac Nam, Na
Ri. Trén t6 hop mau Crosta anh thanh phan chinh cho thiy cac khu vuc ¢ mau xanh 1&
cay thé hién vi tri phan b khoang vat oxit sit ciing phi hop véi vi tri cac mé sit nhu
Luang Vién (x& Cc Pan, huyén Ngan Son), mé Ban Cudn (xa Ngoc Phéi, huyén Cho
Pon), mé Pu O (xi Pong Lac, huyén Cho Bdn), mo S§ Binh (xd Sy Binh, huyén Bach
Théng), mé Ban Phing (xa Trung Hoa, huyén Ngan Son), mé Quang Khé (xd Quang
Khé, huyén Ba Bé),... (Hinh 7).

Nghién ciru két qua phat hién khoang vat sét, khoang vat oxit sit khu vuc tinh
Bic Kan bang dir liéu anh vé tinh da phé LANDSAT 7 ETM+ cho thay, phuong phép
phan tich thanh phan chinh c6 thé phat hién mot cach nhanh chong véi d6 chinh xéac
cao vi tri phan b cua khoang vat sét, khoang vat oxit sat, dic biét 1a cac khu vuc mo 16
thién. Két qua nhan duoc c6 ¥ nghia thyc tidn quan trong, gop phan giam chi phi trong
nghién ciu ciing nhu cho két qua nhanh trong diéu tra, thim do khoang san.
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, Mo sit Lung Vién, |
Mo sit Céc Pén, Ngan Son §
Pu O,
DPodng Lac,
Cho Bon

| /Mo sit
¢ Quang Khé,
Ba Bé

Hinh 7. Vi tri phan bé khodng vt oxit sat trén anh két qud t6 hop mau Crosta

4.  Kétluan

Phan tich dac trung phan xa phd caa mot s loai khoang vat cho thay anh vé tinh
da phd d6 phan giai trung binh LANDSAT 7 ETM+ ¢6 thé dugc sar dung hiéu qua
trong phat hién va du bao vi tri phan bd oxit sit, dat sét. So voi phuong phap to hop
mau va ti s6 anh, phuong phap phan tich thanh phan chinh c6 kha ning phét hién
khoéng vat sét va oxit sit v6i do tin cay dam bao hon. Két qua phan tich thanh phan
chinh cho thdy, dé phat hién khoang vat sét va oxit sit thuong sir dung thanh phan
chinh thir tw. Phuong phép phan tich thanh phan chinh két hop ki thuat t6 hop mau
Crosta cho phép thanh Iap ban d6 khoéang vt sat, sét véi do tin cay cao. Ban dd phan
bd khoang chat dwgc xay dung c6 thé duoc sir dung hiéu qua khi két hop véi ban db dia
chat va céc sb liéu diéu tra thyc dia trong tham do, khai thac mot sé loai khoang san.
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