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Gidi dodn, phdt hién cdc déi twong khodng sdn trén dnh vé tinh la mét vdn
dé phitc tap va dwoc nhiéu nha khoa hoc quan tdm nghién ctru. Cdc nghién
ctu trén thé gidi va & Viét Nam dd st dung cdc ky thudt xi ly dnh nhw ti 1¢
dnh, t6 hop mau, phdn tich thanh phdn chinh (PCA),... nham lam néi bdt
théng tin ctia mot s6 khodng vat nhw oxit sat, sét trén dnh vé tinh quang hoc.
Mdc du vdy, cdc ky thudt xir ly dnh vien thdm nay thwong chi phu hop véi
ttrng khu viee cu thé va khé co thé dp dung hiéu qud véi nhivng viing co diéu
kién khi hdu nhiét déi nhw Viét Nam. Bai bdo nay trinh bay két qud trng dung
phwong phdp phén tich thanh phan chinh ¢é hwéng (DPCA) trong chiét tdch
cdc khu vuwre chiva khodng vdt sét trén dia ban tinh Vinh Phiic tir dnh vé tinh
Landsat 8. Trén co s& két hop cdc dnh ti I va PCA, phwong phdp DPCA cho
phép tdn dung dwoc nhitng wu diém cta hai phwong phdp trén trong xdc
dinh cdc khu vuec chiva khodng sdn. Két qud nhdn dworc trong nghién ctru cé
thé str dung nhdm cung cdp thong tin ddu vao phuc vu céng tdc diéu tra, phdt
hién khodng sdn.

© 2019 Truwong Pai hoc M6 - bia chat. T4t ca cic quyén dwoc bao dam.

1. Mé& dau

hién cac mo6 khoang san moi trér thanh mot doi hoi
cap thiét (Tap doan Cong nghiép Than - Khoang

Viét Nam la mot quoc gia c6 nguon tai nguyén
khoang san phong pht. Trong nhitng nam qua,
nganh cong nghiép khai thac khoang san da cé
nhitng dong gép quan trong phuc vu qua trinh
cong nghiép hoa, hién dai hoa dat nwéc. Mac du
viy, do khai thdc qui mirc, mot s6 tai nguyén
khoang san dang dan can kiét, viéc tham do, phat

*Tdc gid lién hé
E - mail: thanhns.dth@gmail.com

san Viét Nam 2012).

Ngay nay, voi nhirng wu diém ndi bat so voi
cac phwong phap nghién ctru truyén thong, cong
nghé vién tham da tré thanh mot nganh khoa hoc
dwoc ng dung trong nhiéu linh viyc khac nhau,
trong do c6 linh vue dia chat - khoang san. Nhiéu
nghién cru trén thé gi¢i da st dung cac ky thuat
xtr Iy 4nh vién thAm khac nhau nhw phwong phap
ti 1é anh (band ratio), phan tich thanh phan chinh
(principal component analysis) nham 1am ndi bat
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nhirng khu vuc chira nhiéu khoang san. Co thé ké
dén cac nghién cru clia Arunachalam et al.,,2014;
Kao, 2014; Liu nnk., 2011.

(Dehnavi, et al., 2010; Estornell, et al., 2013;
Gupta, et al, 2013; Mia and Fujimitsu, 2012;
Simpson, 1978; Zhao and Zhang, 1990) da sw
dung anh vé tinh quang hoc nhw Aster, Landsat
TM, Landsat ETM+ trong xac dinh cac khu vuc
chira nhiéu khoang san sat, khoang san thlly nhiét.
Cac nghién clru nay ciing cho thiy, phwong phap
phén tich thanh phan chinh t6 ra hiéu qua hon so
voi phwong phap ti 1é anh trong phat hién cac
khoang vat. Mot so nghién clru gan day nhw cta
Mwaniki, et al, 2015; Li, et al, 2018; Trinh Le
Hung and Zablotskii, 2019; Li va Yeh, 2002 da st
dung anh vé tinh Landsat thé hé méi (Landsat 8)
cing nhw anh Sentinel 2 nham phat hién cac loai
khoang san trén co s& phwong phap phan tich
thanh phan chinh. Ngoai ra, cling c6 thé ké dén
mot sO nghién ctru & Viet Nam nhw ctia Dao Khanh
Hoai nnk., 2013; Trinh Lé Hung, 2014.

Cac ki thuat xtr ly anh nhuw ti Ié anh, phan tich
thanh phan chinh mac du t6 ra hiéu qua khi nang
cao su twong phan giira cac loai khoang vat voi cac
doi twong khac trén anh, tuy nhién cac phwong
phap nay thwong chi pht hop véi nhirng khu vue
c6 16p phu thuc vat thira (Zhao va Zhang 1990).
Viéc két hop wu di€ém cta hai phwong phap nay
gitp nang cao hiéu qua khi phat hién khoang vat &
nhirng khu virc 6 diéu kién nhiét déi gio mua nhw
& Viét Nam. Trong xtt ly anh vién tham, phwong
phap phin tich thanh phan chinh c6 hwéng la sy
két hop ctia hai phwong phap ty s6 dnh va phan
tich thanh phan chinh (Kao va Roy, 2014). Phwong
phap nay dya trén ty s6 anh dé lam noi bat cac dac
trung phan xa phd dau vao ciia mot sé 16p thong
tin nhw thwc vat, nwérc, dat, khoang san, sau do sé
chiét tach ra cic thong tin ctia 16p khoang san dwa
trén phan tich cic thanh phan chinh (Kao va Roy,
2014 ; Latif, 2014 ; Tiwari et al,, 2011; Liu va
Mason, 2009). Bai bao nay trinh bay két qua (rng
dung phwong phap phan tich thanh phan chinh c6
hwong trong nang cao kha nang giai doan khoang
vat sét tai dia ban tinh Vinh Phtc tir 4nh vé tinh
quang hoc Landsat 8.

2. Co’ s& ly thuyét

2.1 Phwong phdp ty Ié dnh
Ty 1& 4nh hay con goi 1a ty s6 kénh 13 ki thuét

xtr ly 4nh s nhiam ting cwong do twong phan
gitra cac ddi twong bang cach chia do phan xa cia
cac diém anh trong mot kénh cho cic diém anh
twong ng cda kénh anh khac ctia cing mot anh
vé tinh. Chling dwa trén nguyén ly kha nang hap
thu va phan xa gitra cic dai phé khac nhau. Ky
thuat nay dwoc str dung rong rai dé truc quan hoa
va lap ban d6 da bién doi nhiét dich (Mia,
Fujimits(2012), (Mwaniki nnk 2015). Mot so
nghién clru da st dung cac anh ty 1€ cia anh vé
tinh Landsat TM nham 1am ndi bat cac khu vuc c6
tiem ning khoang san sét, sat.

2.2 Phwong phdp phan tich thanh phdn chinh

Cac kénh anh cha anh vé tinh quang hoc
thuwong co6 sw twong quan vé mat thong tin rat 1om.
Viéc str dung tat cd cac kénh anh nay trong giai
doan, phat hién khoang san la khong can thiét va
gay kho khan trong qua trinh xtr ly. Phwong phap
phan tich thanh phan chinh (PCA) cho phép giam
khéi lwong dit liéu can xtr Iy ma van giit dwoc toi
da lugng thong tin c6 ich (Estornell et al., 2013;
Latif, 2014; Liu va Mason, 2009).

Trong xtr ly anh, PCA tao ra cac anh khong
twong quan véi nhau tir cic kénh anh goc twong
quan. Gia str X biéu dién mot anh da phé m kénbh,
ma trdn hiép phwong sai Z dwoc xac dinh béi cong
thirc:

2y = e{(x — mx)(x - mx)T}
. (1

N

T

v D (= m) (g —my)
j=1

Trong do:

% = (%1, %2, -"'xjm)T (xj€ex,j=12,..,N)

1a mot vector di€ém anh m chiéu bat ky ciia m
kénh anh X, N 1 s6 diém anh trong anh X va m,, 1a
vector trung binh cta anh X. Phép tinh € la mot ky
vong toan hoc:

N
1
m, = e{x} = mz X; (2)
j=1

Tlr d6, ma tran hiép phwong sai 2, 1a ma tran
do6i xirng khong 4m, ton tai mot phép bién doi
tuyén tinh ma chéo héa X,: y = G Ma tran hiép
phuong sai 2, (yjey,j = 1,2,..,N) 1a ma tran
duwong chéo. Trong khong gian Y, ma tran hiép
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phwong sai Z, dwgc xac dinh nhw sau:

2y = s{(y -my)(y - my)T} (3)

Trong do6: m, la vector trung binh ctia anh
chuyén déi Y. Vi vay

my, = e{y} = e{Gx} = Ge{x} = Gm,
2, = e{(Gx — Gm,)(Gx — Gm,)"} @)
= Ge{(x — my) (x —my)"}GT
=GX,GT

Thong qua cac bién d6i ma tran, c6 thé chirng
minh rang viéc chuyén d6i G 1a ma tran chuyén déi
n x m ca cac vector riéng cia Zy

911 Y12 Jim 91"
G = 9:21 9:22 92:m _ g?T (5)
In1  YGn2 Inm g;lT

Zy 1a mot ma tran duwong chéo véi cac gia tri
riéng cla Zy, cac phan tir trén dwong chéo khac 0

A 0

y (6)
0 Y

VO AL >, > > Ay,

Gia tri riéng A; 1a tri riéng cua anh PC;va ty 1é
thudn véi théng tin dworc chira trong PC:. Cac gia
tri riéng cda Z, c6 thé dwoc tinh tir phwong trinh
dac trung:
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|2 = AIl =0 (7)

Trong d6: I 1a ma tridn don vi m chiéu. Mot
vector riéng ciia ma tran Z, dwoc xac dinh nhw mét
vector g (g €G) thoa man:

Trong d6: I 1a ma tridn don vi m chiéu. Mot
vector riéng ciia ma tran Z, dwoc xac dinh nhw mét
vector g (g €G) thoa man:

2yg=Agor(Z,—ADg=0 (8)

Cong thirc nay duoc goi la da thirc dac trung
cua Z. Vi vay, khi biét gia tri A; thi vector riéng g;
cling dwoc xac dinh. Mdi 4nh PC 1a mét t6 hop
tuyén tinh ctia cic kénh anh:

PC; = 9;"X = Y%, g Bandy, (9)

Trong d6: gi la phén ti cia g & hang thi i va
cOt thir k hay phan tir thir k ctia vector riéng thi i

9i" = (i, 9ivs -+ Giko> > Gim) (10)

2.3. bé xudt quy trinh

Duva theo d6 thi phan xa phé & Hinh 1, nhin
thiy:

- Thuwc vat phan xa ph6 t6t & kénh 5
(0.851+0.879 pum) va bi hdp thu nhiéu & kénh 4
(0.636+0.673 um ). L&p khodng vat sét va oxit sat
& 2 dai séng nay c6 dé phan xa phd gan giong
nhau. Nhw vay khi str dung ty s6 anh kénh 5 chia
kénh 4 sé chi 1am ndi bat 16p thuce vat.

- Tai dai phé kénh 6 (1.566+1.651 pm):
Khodng vat sét phan xa ph6 manh nhat réi dén

100 ]
80 Kénh 4 Kénh 5~ Kénh & Kénh \{\
g | \“’h‘-._l p : Canxi
e - ' \ Ké&nh Cabonat
=1 60 I
S KEhh sit /’ -I ) :\“‘\—‘_\, ] ;I:\hoang sét
DE 40 l | Kénh QCIﬁCFH ) 'I “— Goethite
= N\ b/ |
I /7 h ¥y \ L, Cao lanh
H] n I /'/’ \\
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Bw&c song (micrometers)

Hinh 1. D6 thi phdn xa phd.
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oxit sit va thuc vat. Trong khi do, trén dai phd
kénh 7 (2.107+2.294 pm) thi so vé&i kénh 6:
Khoang vat sét bi hap thu rat manh; thwc vat cling
bi hip thu nhiéu. Nhw vy, khi st dung ty s6 kénh
6 chia kénh 7 sé lam n6i bat 1ép khoang vat sét va
16p thuc vat.

Do dic diém cua phwong phap phan tich
thanh phan chinh: thanh phan chinh thir nhit cha
yéu sé lwu trir cic thong tin chung cia tip dir liéu
va cac thanh phin chinh con lai sé lwu trir cac
thong riéng ciia moi 16p d6i twong. Béi vay, khi st
dung phén tich thanh phén chinh tir hai anh ty s6
& trén (anh ty s6 kénh 5 chia kénh 4 va anh ty s6
kénh 6 chia kénh 7) thi thanh phan chinh thir nhat
sé tap trung cac thong tin chung cta ca hai anh
d4u, tire 12 sé lam n6i bat 16p thuce vét, trong khi dé
16p khodng vat sét sé dwoc thé hién trong thanh
phan chinh th hai. Khi tién hanh nghién ctru
phuong phdp phan tich thanh phan chinh c6
hwéng trén tap dir liéu anh Landsat-8, nhom tac
gid da xay dwng mo hinh nang cao kha nang giai
doan doi twong khoang vat sét nhu trén Hinh 2

3. Két qua va thao luan

Khu vue thir nghiém dworc lwa chon la dia ban
tinh Vinh Phic, mot dia phwong giau tiém nang
khoang san sét, da. Anh vé tinh st dung trong
nghién cru la anh Landsat - 8 thu nhan ngay
4/6/2017 v&i do phan gidi khong gian 30 m & cac
kénh da phé (Hinh 3). Vi do phén gidi khong gian
tot, kich thwérc 1om, anh Landsat to ra hiéu qua voi
cAc nghién ctru & quy md cip tinh, vung.

Két qua thwc nghiém khi tién hanh theo m6
hinh nghién ctru véi tap cac kénh 4, kénh 5, kénh
6, kénh 7, nhan dworc cac anh ty s6 [kénh 5]/[kénh
4], [kénh 6]/[kénh 7] va hai &nh thanh phan chinh
nhw Hinh 4. D6i véi két qua nay, rut ra mot sé
nhan xét nhw sau:

- Dt liéu tip trung chi yéu & thanh phan
chinh thi nhit (PC1); diéu nay c6 thé dwoc chirng
minh Kkhi so sanh cac thong s6 théng ké clia anh
nhw min, max, mean, median, mode (Bang 1, 2).
PC1 thé hién hinh anh phan chiéu cia bé mat trén
anh vé tinh, dac biét la voi 1op phu thuwe vat do gia
tri ciia anh ty so6 [kénh 5]/[kénh 4] 1a 0.9741.

| Di liéu Landsat$ |
|

| D Liéu vector |

[ Cit theo viing ]

[Dia gi¢i Vinh Phic|

Tach kénh

|Kﬁnh 4| |Kﬁnh Sl

Kénh 5/Kénh 4
Knh & 56 [54]

|Kénh ﬁl |Kﬁnh ?I

(Kenh 6/Kenh 7) | Phén tich

¥

[Phin tich thanh phén chinh |

¥
Thanh phin chinh thi 1

e e o mm mm mm o e mm Em Em o o == == oy

[}

|

|

|

|

|

thanh :

Anh 5 56 [6/7] phin |,
chinh co |!

hwrong :

|

|

_¥ 1
Thanh phan chinh thi 2 :

Phin tich GIS

| Bin d6 khoang vt sét |

Hinh 2. Quy trinh ttng dung phwong phdp phdn tich thanh phdn chinh ¢é hwéng trong ndng cao khd
ndng gidi dodn khodng sdn sét.



Nguyén Sdch Thanh va nnk. /Tap chi Khoa hoc Ky thudt M6 - Dia chdt 60 (5), 109 - 118 113

105°20°0"E 105°30°0"E 105°40'0"E
=, 4 5|
N
W E
s
21°30'0"N+-{ 8 21°30'0"N
=} =}
21°20'0"N ~21°20'0"N
21°10'0"N 21°10'0"N
0 5 10 20 Km
| 1 1 | 1 |
[m} r 85|
105°20'0"E 105°30'0"E 105°40'0"E

Hinh 3. Anh t8 hop 4-3-2 Landsat-8 khu vuec tinh Vinh Phiic.

- Thanh phéan chinh th& hai (PC2) 1am ndi bat
cac thong tin vé 1ép khodng vat sét (gia tri cia anh
ty s6 [kénh 6]/[kénh 7] 1a 0.9743).

- Ttr két qua ctia anh ty s6 [kénh 6]/[kénh 7]
trén Hinh 4, nhén thiy viéc str dung Phwong phap
ty s6 anh don thuén sé khong thé phathién ré rang
khu vuc c¢6 khoang vt sét véi khu vue c6 tham
thuc vat phat trién.

Str dung thanh phan chinh thi 2 (PC2) va
phwong phap phan ngudng véi nguwdng duoc lwa
chon la 1.042 thong qua phan tich historgam anh,
trong nghién cru xay dwng dwoc ban dé phan bo
khoang vat sét nhu trén Hinh 5 véi mau den thé
hién khu vyc tip trung cao khoang vit sét. Dé
danh gia kha ndng giai doan déi twgng khodng vat
sét, nhom tac gia da dwa trén cac nguon thong tin
khéc. Chang han nhw theo trang cdng thong tin -
giao tiép dién ti ctia tinh Vinh Phic da gidi thiéu:

- Khoang san khéng kim loai chi yéu 1a cao

lanh, c6 ngudn géc phong héa tir da alumoxilicat
nhu granit, plagio granit c6 cac mach da aplit,
sionit phan bé & Tam Dwong, Vinh Yén va Lip
Thach. Biéu nay kha phu hop véi két qua gidi doan
nhu thé hién trén Hinh 6.

- Cao lanh do da granit phong héa, trit lwgng
trén 6 triéu tin. Cao lanh phong héa con c6 &
Thanh Van, Hwéng Pao, Hoang Hoa (Tam Dwong).
Cao lanh do d4 mach kiém Pecmalit, Sienit dwoc
phong héa triét dé tir da thuin Fenspat, phin bo &
mé Pinh Trung, x6m M¢éi Thanh Van va rai rac &
thon Lai Son (phwong Pong Tam, Vinh Yén), xa
Kim Long (Tam Dwong). Phu hop véi két qua giai
doan nhu trén Hinh 5.

- Dai sat Khai Quang (Vinh Yén): bat d4u tir xa
Pao T\, Thanh Van (Tam Dwong) qua Pinh Trung
vé Khai Quang (Vinh Yén), c6 chiéu dai hang chuc
kilomet, rong hang chuc mét, c6 chd hang tram
mét nhw trén Hinh 5.
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Bdng 1. Bdng gid tri ddc trung ctia phdn tich thanh phdn chinh cé hwéng.

TT) Vector riéng Tririéng Lwogng théng tin (%)
1 [0.9741 0.22514] 0.1346 98.25
2 [-0.2251 0.9743] 0.0024 1.75
Bdng 2. Bdng cdc gid tri ddc trung ctia dnh thanh phdn chinh.
i, P PR Max Mean | Median| Mode | StdDey
1 PC-1 0 3.7928 2.091 2.0742 1.8519 0.367
2 PC-2 0 1.3772 0.912 0.90919 0.91457 0.049

(a) Anh ty s6 [kénh 5] / [kénh 4]

(c) PC1

(d) PC2

Hinh 4. Két qud xdc dinh thanh phdn chinh thi nhdt (PC-1) va thiv hai (PC-2).
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VinkTwéong

YénLae

Bdng 3. So sdnh két qua chiét tdch khu vurc chiva khodng sdn sét va dnh thuec té.

Hinh 5. Bdn d6 phdn bé khodng vdt sét (tinh Vinh Phiic)
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Ky hiéu 1
Toa do 21.396682 - 105.589820
Vi tri Kim Long - Tam Dwong - Vinh Phiic
Hinh anh
Ky hiéu 2
Toa do 21.351364 - 105.668649
Vi tri Trung My - Binh Xuyén - Vinh Phuc
R
Hinh anh -
-
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Ky hiéu 3
Toa do 21.351286 - 105.540794
Vi tri Duy Phién - Tam Dwong - Vinh Phuc
Hinh anh

[
Ky hiéu 4
Toa do 21.386539 - 105.493596
Vi tri Ban Gian - Lap Thach - Vinh Phic

‘ -

-. ' L
Hinh anh b o

- - - !

i =
Ky hiéu 5
Toa do 21.401053 - 105.540822
Vi tri Ban Gian - Lap Thach - Vinh Phuc
(|
L L
"m

- T

Hinh anh .‘
~ ! ] - .
i B

DPong thoi, nhém tac gia cling phén tich sdu 5
khu vuc c6 mat do tap trung khoang vt sét cao
(Hinh 5); két hop v&i dir liéu anh vé tinh d6 phan
gidi cao (anh Google) cho thiy két qua gidi doan
pht hop véi hinh anh thuc té cia khu vuee (Danh
sach cac bang théng tin vé 5 khu virc (Bang 3).

4. Kétluan

Phan tich nhirng két qua nhan dwoc cho thiy,
so voi cac ky thuat xir Iy anh truyén thong nhuw ti
1é anh, phan tich thanh phan chinh, phwong phap
phén tich thanh phén chinh c6 hwéng trén co s&
kéthop wu diém ctia anh ty s6 va sy phan bo théng
tin cda thanh phén chinh la mot ti€p can phu hop
nham nang cao kha nang giai doan cacloai khoang
san trén anh vé tinh quang hoc. Tai khu vuc
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Dién tich (ha)
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Tam Vinh Vinh Lép

Dwong Y&n Twing Thach Pio

Tam Phic Binh Yén Sing

Yén Xuyén Lac Lo

Hinh 6. P thi biéu dién sw phdn b6 khodng sdn sét (tinh Vinh Phiic).

thir nghiém thuoc dia ban tinh Vinh Phic, viéc s
dung phwong phap phan tich thanh phan chinh c6
huwong cho phép du bdo va khoanh ving dwoc
nhirng viing c6 tiém nang khoang san sét cao. Két
qua nhan dwoc trong nghién clru nay cé thé s
dung nhim cung cip thong tin hd tro cong tac
tham do, danh gia va phat hién khoang san, gitp
tiét kiém thoi gian va chi phi so v&i cac phwong
phap diéu tra thwc dia.
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ABSTRACT

Application of directed principal component analysis method in
extraction of clay minerals from Landsat 8 multispectral image

Thanh Sach Nguyen 1, Hung Le Trinh 1, Duong Van Do 2

1 Department of Geodesy and Cartography - Military Technical Academy, Vietnam
2 Faculty of Surveying, Mapping and Geographic Information - Hanoi University of Natural resources and
Environment, Vietnam

Interpretation and detection of mineral objects on satellite images is a complex issue and is
interested by scientists. Researches in the world and in Vietham have used image processing techniques
such as image ratio, color combination, principal component analysis,... to enhance information of some
minerals such as iron oxide, clay on optical satellite imagery. However, these techniques are only suitable
for specific area and difficult to apply effectively to regions with tropical climatic conditions such as
Vietnam. This paper presents the results of applying the Directed principal component analysis (DPCA)
method in extracting clay mineral deposit areas in Vinh Phuc province from Landsat 8 satellite images.
Based on the combination of ratio images and PCA, the DPCA method allows taking advantage of the
advantages of the above two methods in identifying mineral deposits. The results in this research can be
used to provide input information for mineral investigation and discovery.



