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NGHIEN CUU XAY DUNG CHUONG TRINH PHAT HIEN
KHOANG VAT TU DU’ LIEU ANH VE TINH

TS. TRINH LE HUNG, HV. CAO HOANG TRUGNG

wgh U liéu vién tham véi nhirng wu diém ndi bat
r nhuw dién tich phla tram rong, th&i gian cép
nhat ngan...da dwoc st dung rong rai va hiéu
qua trong nghién clru tai nguyén thién nhién va
gidm sat méi trwedng. Trong linh vire khoang san da
c6 nhiéu nghién ciu nhw cla Crosta A.P. et al
(1989) [1], Amro F. Alasta (2011) [2], Hankan Mete
Dogan (2012) [3], Md. Bodruddoza Mia et al (2012)
[4], Fraster S.J. et al (1997) [5]... st dung tw liéu
anh vé tinh quang hoc Landsat, Aster nham phat
hién khoang vat sét, da, sat, ddong. O Viét Nam
cling da c6 mét sé nghién cteu [6]:]9], tuy nhién cac
nghién ctru nay cén nhé |é va mai chi dirng & mirc 4o
thr nghiém nén két qua con nhiéu han ché.

Ngay nay, trén thé gi¢i cé nhiéu phan mém
thwwong mai x& ly anh vé tinh nhw ERDAS Imaglne
ENVI, PCL..., tuy nhién gia thanh cac phan mém
nay |a rat dat Do vay, V|ec nghién clru xay dung
chwong trinh x( ly anh vién tham phuc vu cong tac
tham do, phat hién khoang vat 1a mot van dé can
thiét, c6 y nghfa thuc tién. Matlab la mot ngdn ngdr
lap trinh c6 kha ndng rat manh trong x& Iy anh vé
tinh. Bén canh do6, Matlab con c6 wu diém don gian
va hd tl’Q‘ thw vién gdm rat nhiéu ham toan hoc tir
don gian dén phirc tap trong xt ly anh. Viéc xay
dwng chuwong trinh doc va Xt ly anh vé tinh bang
Matlab c6 nhiéu wu diém so véi cac ngon ngi lap
trinh khac. Bai bao nay trinh bay két qua xay dgng
phan mém xac dinh vi tri phan bd khoang vat sét,
da va s&t tr tw liéu anh vé tinh da phé Landsat sir
dung ngdén ng lap trinh Matlab.

1. Phwong phap phat hién khoang vat tir tw
liéu anh vé tinh Landsat

1.1. Phwong phép chi s6 khoéng san

Chi s khoang san |a mét phwong phép rat don
gidn trong phat hién vi tri phan bd cla khoang vat.
Uu diém 1én nhét cha viéc dung chi so trong
nghién clru khoang vat la sy don glan trong xa ly
va két qua c6 d6 chinh xac twong déi tét ma khong
mat nhneu thoi gian tinh toan. Hién nay c6 rat nhiéu
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chi sb khoang san dwgc st dung rong rai trén thé
gi¢i nhw chi so sét (clay mmerals index), chi sé oxit
sat (iron oxide index), chi sb kim loai mau (ferrous
minerals index), chi sé Abrams, Kaufmann, Chica-
Olma... (Bang 1) [3], [4], [6].

1.2. Phwong phép phén tich thanh phén chinh

So v&i phuwong phap chi sé khoang san,
phwong phap phan tich thanh phan chinh mac du
phtrc tap hon, tuy nhién dé chinh xac trong phat
hién khoang vat cao hon [4]. D& phat hién khoang
vat sét va da s dung thanh phan chinh thir 4
(PC4) trong t6 hop mau cac kénh anh 1, 4, 5, 7
anh Landsat TM, ETM+. Trong khi d6, khoang vat
sit dwoc phat hién trén PC4 trong t6 hgp mau cac
kénh anh 1, 3, 4, 5 [4], [7]. Kénh 2 (xanh luc) khéng
dwoc st dung dé gidm bét dnh hwdng cla l&p phi
thire vat dén két qua tinh toan [4].

Bang 1. M6t s6 chi s6 khoang san tir tw liéu énh
vé tinh Landsat TM, ETM+

Ky thuat t6 hgp mau Crosta cling dugc si dung
aé nang cao sty frong phan gitra khoang vat sét, da
va sét v6i cac déi twong khac trén anh. Trong tb hop
mau Crosta st dung PC4 khoang vét sét, da (anh H)
& kénh dd (R), PC1 t& hop anh PC4 khoang vat sét,
da va hop phan chira st (anh H+F) & kénh xanh luc
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(G), PC4 khoang vat sat (&nh F) & kénh xanh lam (B).
Anh H+F duwoc xac dinh bang cach lay thanh phan
chinh th&» nhat clia t6 hgp mau &nh H va anh F nham
chiét tach thong tin vé cac khu vurc gidu ca khoang vat

sét, da va sat [2], [4]. Quy trinh phat hién-khoang vat
sét, da va sat st dung phuong phap phan tich thanh
phan chinh trén co s& ky thuat Crosta dwgec trinh bay
trén H1 dwéi day.

H.1. Quy trinh phat hién khoang vét sét, sat ttr tw liéu énh vé tinh Landsat
st¥ dung phuong phép phéan tich thanh phan chinh

2. Xay dwng chwong trinh RS-MINERALS
trong phat hién khoang vat

Dé xac dinh vj tri phan bé clia khoang véat trén
anh vé tinh Landsat, trong nghién ciru nay xay
dung chuong trinh RS-MINERALS béng ngén ngi
l&p trinh Matlab. Giao dién chwong trinh dwgc thé
nién trén H.2. Chuong trinh RS-MINERALS cung
c2p kha nang doc, x& Iy va hién thj anh vé tinh &
dinh dang TIFF, trong d6 bao gébm cac module
chinh nhw View (doc va hién thi anh), Indicies (chi
s6 khoang san), PCA-Principal component analysis
(phan tich thanh phan chinh), Interpreter (x( ly).

H.2. Giao dién éhu’ané trinh RS-MINERAL

Module Indicies cho phép tinh toan cac chi sé
khoang san théng dung nhw chi sb sét (clay
minerals), chi s6 oxit sat (iron oxide), chi s6 kim
loai mau (ferrous minerals), khoang vat téng hop
(mineral composite), chi s6 Abrams, Kaufmann,
Chica-Olma (H.3). Module Interpreter v&i cac céng
cu Band combinations va Brightness inversion,

trong d6 coéng cu Band combinations cho phép
thwe hién thao tac t6 hgp mau RGB nham xay
dwng anh Crosta (H.4). Céng cu Brightness
inversion cho phép dao ngugc dd sang cla cac
pixel nham lam ndi bat vi tri phan bé cha cac
khoang vat trén anh thanh phan chinh.

Module PCA c¢é chirc nang tinh toan cac thanh
phan chinh ti tw liéu anh vé tinh Landsat. Két qua
d4u ra cho phép hién thi Bang gia tri vector riéng
va tri riéng dé xac dinh céc thanh phan chinh chira
nhiéu théng tin vé khoang vat.

H.3. Modules tinh céac chi sé khoang san
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H.4. Céng cu t6 hop mau RGB
nham xay duwng anh Crosta

Pé minh hoa, trong bai bao st dung anh
Landsat 7 ETM+ khu vwe tinh Thai Nguyén chup
ngay 07/11/2007 (H.5). Tw liéu anh Landsat 7
ETM+ ¢c6 d6 phén gidi khéng gian 30 m & cac kénh
da phd, 15 m & kénh toan sic va 60 m & kénh
héng ngoai nhiét.

H.5. Anh Landsat 7 ETM+ khu virc Thai Nguyén

ngay 07/11/2007

Két qua xac dinh chi s6 khoang véat sét va oxit
sét dwoc thé hién trén hinh 6(a, b), trong d6 cac
pixel mau sang dai dién cho cac khoang vat sét, da
va sat.

Trén H.7.a, b, ¢ thé hién céc chi sd khoang san
Abrams, Kaufmann va Chica-Olma. Mau séac céac
khoang vat trén cac anh chi sb Abrams, Kaufmann
va Chica-Olma dwoec trinh bay trong Bang 2 [3].

Bang 2. Phét hién khoéang vét trén céac anh chi

s6 Abrams, Kaufmann, Chica- Olma

. Chisé | Maudé | Xanhluc |Xanh lam
| Aprms | Sétda | - Sat
. Kaufmann | Sat ‘Q-'Th_!.‘l"c vat |  Sét

' Chica-Olma | Thycvat|  Sét | Sat
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H.6. Chi sb oxit sat va sét — cac pixel mau sang
dai dién cho sét (a) va sét (b)

Két qua t6 hop mau Crosta trén co s& phwong
phéap phén tich thanh phan chinh dwoc thé hién trén
hinh 8. Trén t6 hop mau Crosta, cac pixel mau trang
thé hién khu virc giau ca tai nguyén sét, da va sét.
Cac khu vure tap trung nhiéu khoang vat sét, da dwoc
thé hién & mau dd twoi dén mau da cam, trong khi
cac khu vire gidu tai nguyén st & mau xanh luc lam
dén mau xanh dam [4], [7]. C6 thé nhan thay, so véi
phuwong phép chi s khoang san, phuwong phap phan
tich thanh phan chinh cé khad nang phét hién khoang
vat véi dd chinh xac cao hon.

Két qua nhan dwoc cho thay, sit duwoc phat
hién & hau khap dia ban tinh Thai Nguyén, trong dé
vi tri cac mé sét Ién nhuw Quang Trung, ba Lién,
NUGi Ti Anh, Trai Cau dwofc thé hién ndi bat trén anh
sau khi t6 hop mau st dung ky thuat Crosta (hinh
9). Trong khi d6, khoang vat da, sét chi yéu tap
trung & cac mé than 16n nhw Am Hén, Lang Cém,
Cao Ngan Quan Triéu, mé than Nui Hong (H. ‘10)
Két qua nay cling phii hgp v&i bdn @b khoang san
ti 1& 1:200 000 khu viwc tinh Thai Nguyén [10].
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H.8. Két qua té hop mau Crosta

o

H.9. Vj tri mé sét Trai Cau duoc phat hién
trén anh t6 hop mau Crosta

L e H.10. Vj tri cac mo than da Am Hon, Lang Cam,
H.7. Chi so Abrams (a), Kaufmann (b) Cao Ngan, Quan Trieu dwoc phat hién trén anh
va Chica-Olma (c) t6 hop mau Crosta.
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4. Két luan

So sanh két qua phat hién khoang vat bang
chwong trinh RS-MINERALS va cac phdn mém x@
ly anh thwong mai théng dung hién nay (ERDAS
Imagine 2014, ENVI 5.1) cho thdy, két qua nhan
duoc la nhw nhau. Tuy nhién, do dwgc thiét ké
thanh cac module chuyén biét, chwong trinh RS-
MINERALS cho phép tinh toan mét cach don gian
voi thoi gian dwoc rat ngédn dang ké. Nhu vay,
chwong trinh RS-MINERALS c¢6 thé dwoc sl dung
hiéu qua trong x( Iy anh vé tinh Landsat nham phat
hién vi tri phan b6 khoang vat sét, da va sat phuc
vu céng tac diéu tra, tham do cing nhw thanh lap,
hién chinh ban db khoang san.01
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SUMMARY

This article presents study on application
of remote sensing data, which helps to
detect minerals and develop program RS-
MINERALS using Matlab programming
language for detecting clay minerals and

iron oxide. The results which are obtained
in this study can be used to create
distribution clay mineral, iron oxide map

and to mineral and

exploration.
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SUMMARY

Nondestructive techniques are used :
widely in the industry in order to control the
quality of materials and samples. Eddy

current testing is one of the most extensively |
used for the non-destructive techniques. The |
paper presents an overview of eddy current

testing, the Giant Magneto Resistance
sensors and their applicable using for
nondestructive evaluation.




