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Tém tat:

Nghién ctru cau tric cda cac yéu tb dang tuyén (lineament) la mét ndi dung quan trong
trong céc nghién ciru vé kién tao dja chét, thdm do khoéng sén va déanh gia nguy co truot
I6. Nghién ciru nay dé cadp dén viéc téch chiét cac déi tuvong dang tuyén tir dnh vé tinh
SPOT ciing nhw phén tich céc lineament d6. Céc ky thuat tdng cuong chét lvong dnh da
duwoc st dung dé ndng cao kha ndng phét hién céac lineament theo céc huéng khac nhau.
Module LINE ctia phdn mém PCI Geomatica duoc str dung dé tw déng tach chiét céc lin-
eament theo céc théng sé dinh trude. Viéc chuén héa céc lineament, ciing nhw loai bd céc
lineament gid da duoc ching téi str dung dé nédng cao dé chinh xac cta ban dé két qua
théng qua 2 ky thuat tw dong va bang tay. Céc théng ké dwa trén ban dé lineament, da phan
&nh phuong phép téch chiét lineament 4p dung cho khu vuc Béc Kan phu hop véi huéng

céu truc dia hinh khu vurc nghién ciu.

1. M& dau

Lineament c6 thé phan anh bé mat cla
sw gian doan trong nhirng tdng da hoac co
thé phan anh cac ciu trGc dia chét, dac
diém dia hinh ho&c cac dac diém con ngudi
gay ra. Lineament c6 thé du¢i dang dwong
thdng hodc hoi cong (O’Leary va nnk.,
1976). Chiét xuét lineament tlr anh vé tinh 1a
rat quan trong cho nhiéu muc dich nhw ban
dd dia chat va tham do khoang san (Rowan
va Lathram, 1980) va danh gia nguy co
dong dat va sat 16 dat (Stefouli va nnk.,
1996). Lineament thworng dwoc tach chiét
va gidi doan tlr anh veé tinh bang tay ho&c tw
déng.

Trong nhirtng ndm gan day, hau hét cac
phwong phap tach chiét déu dwa trén giai
doan anh bang mét b&i chuyén gia hoac tw
dong phat hién t anh vé tinh. Cac phwong
phap tw déng tiét kieém thoi gian va cai thién

tinh khach quan qua trinh tach chiét linea-
ment. Nhiéu tac gid khac da gidi doan cau
trdc lineament tir &nh vé tinh bang cach st
dung k¥ thuat tw dong tach chiét (Costa va
Starkey, 2001; Mostafa va Bishta, 2005).

2. Phwong phap nghién ctru
2.1. Tang cwong chat lwong anh

Mot trong nhirng tinh nang dac trwng cla
anh vé tinh 1a thong s6 tan suét khong gian
dwoc dinh nghia la sb lwong cac thay ddi
trong gia tri d6 sang trén mét don vi khoang
cach cho bat by mét phan cu thé nao cua
anh. Néu c6 rat it thay ddi trong gia tri do
sang trong mot khu vwe nhat dinh trén anh,
thi dwoc goi 1a khu vuc cé tan sb thép.
Nguwoc lai, néu gia tri dd sang thay ddi dang
ké trong khoang cach ngan, day la khu vuc
c6 tan sb cao (Jensen, 1996). Vi vay, hoat
doéng loc dwoc str dung dé tang cwdng hoac
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lam gidm bét tAn sé khong gian trong anh.
Tan s6 nay cé thé la do sy cé mét cla cac
lineament trong khu vwc. No6i cach khac,
hoat déng loc sé lam s&c nét ranh gidi tén
tai gitra cac don vi lién k& (Sarp, 2005).
Trong nghién ctru nay, loc dinh hwéng da
dwoc sir dung dé ting cwdng, tach chiét, va
phan loai huwéng lineament. Hwéng duoc
chon phu thudc va clu tric va kién tao cla
khu vwc, tuy nhién bd loc dinh hwéng duoc
ap dung cho anh SPOT sl dung qua trinh
chap bdi clra sb v&i (3x3) pixel theo bd loc
hat nhan Sobel (Xem bang 1). Bay la bd loc
theo 4 hwéng chinh, gilp tang cwdng kha
nang giai doan, tach chiét cac déi twong lin-
eament (Suzen va Toprak, 1998). Viéc loc
theo cac hwéng dwoc thye hién bang phan
mém ERDAS 9.2. (Xem hinh 1)

2.2. Tw dong tach chiét cac déi twong
dang tuyén

Cac anh vé tinh sau khi da dwoc loc theo
4 huwéng, lan lwot duoc tach chiét ty dong
cac lineament théng qua module LINE cla
phan mém PCI Geomatica (PCl, 2010). Bay
l& mo6t modul chuyén dung cho viéc triét
xuét lineament tlr anh vién tham. Viéc tach
chiét lineament dwoc tién hanh theo cac
thdng sbé twong tw duoc tdi wu héa (Mostafa
va Bishta, 2005) cho khu vic nghién ctru.

Nhirng théng sb la:

1. Edge filter radius=3

2. Minimum edge gradient=15

3. Minimum line length=15

4. Line fitting tolerance=2

5. Maximum angular difference=10

6. Maximum linking distance=30

Céc két qua thu duwoc do 13 4 file linea-
ment & dang vector (xem hinh 2). Cac file
lineament nay sau doé dwoc gbp lai thanh 1

file lineament. Day co thé coi la mot so dd
lineament & dang thé.

2.3. Chuan héa Lineament

Thong thwdng cac lineament dwgc mo ta
trong cac so dd, ban dé dwéi dang cac doan
thdng hodc dwdng thang va chiéu day cla
cac lineament hdu nhw khéng duwoc tinh
dén. Tuy nhién trén thyc t& cac lineament
cling c6 do day, vi du nhw d6 réng cua dut
gay, d&i pha hly... Bén canh dé, trén anh
vién tham khéng phai bao gid dd rong cla
cac lineament cling Ia 1 pixel anh. Chinh vi
vay sau qua trinh loc lineament theo 4
hwéng khac nhau, rat nhiéu lineament thuc
té chila 1 dwdng nhuwng sau qua trinh loc c6
thé thanh nhiéu dwong va léch nhau mot
géc nhét dinh. Ciing ¢cé truéng hop ching
tinh tién di mot khoang nhat dinh tay thudc
vao do rong cua cac lineament va dit gay.
Do vay cac lineament dé can dwoc loai bd
va tbi gidn sao cho chi c6 mét lineament duy
nhat ma thoi. Ngoai ra cé nhiéu lineament
qué ngan khéng cé nhiéu y nghia trong
nghién ctru cling can loc ra dé loai bd. Bén
canh dé nhiéu lineament gan nhau c6 thé
n6i lai thanh mot lineament I&n. Thém niva,
mdt s6 lineament dwoc tao ra do module
tach chiét khéng thé nhan biét dwoc dau 1a
lineament trén anh do con ngwoi tao ra nhw
dudng xa, cau cong...Day duoc coi la cac
lineament gia va ciing can phai loc bd. Qua
trinh chuan hoa lineament dwoc tién hanh
bang 2 phuwong phap:

2.3.1. Chuén héa tw déng

Mot sb k§ thuat chuan hoéa lineament tw
dong da duwgc trinh bay trong nghién ctru
cua (Hung, L. Q, va nnk., 2005). Qua trinh
chuan héa lineament hoan toan tw doéng
dwa trén thdng ké céac lineament duwoc tach
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Béang 1: Bén huéng chinh cua bé loc Sobel

Déng Bic -Tiy Nam Déng - Tay Tiy Bic Déng Nam
-1 0 1 2 | 1 0 -1 2 | 1 0 1 2

Hwong D-T Hwong TB-BN

Hinh 1: Céc énh da duoc ndng cao chat lvong sau khi s dung cac bé loc
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Hwong D-T Hwong TB-DN

Hinh 2: Két qua tach chiét lineament theo cac hudéng
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chiét (46 dai, hwdng, sw giao cat). Cac ky
thuat chuan héa dwoc thwe hién trén phan
mém ArcGIS 10.0.

C6 mot vai dang lineament 16i nhw khéng
két ndi (b&i vi sw gian doan ctia phan xa phd
trén &nh), pht chom va quéa gan nhau (xuat
hién trong hé thdng séng sudi hodc bong
anh), cac lineament di thwong (qua ngén
hoac qua dai). (xem hinh 3)

Hai lineament, a, b, qua gan va cét nhau.
Néu géc a 1a di nhd, ca hai co thé dwoc
thay thé bang moét lineament r mai. Chiéu
dai clia r dwoc tinh thong qua gia tri I6n nhat
va nhé nhét clia a va b. Trong khi hwéng
cla c dwoc tinh nhw hwdng trung binh cla
ava b (xem hinh 3a).

Hinh 3b cho thdy mét trwérng hop it phd
bién nhwng rat quan trong. Trong trudng
hop nay, hai lineament, a, b, qua gan va
khéng cat nhau. Néu goc a la dd nhd va
khodng cach 1a nhd, vi vay né cé thé dwoc
két hop nhu 1a r. Chiéu dai cta r dworc tinh
thdng qua téi da va tbi thiéu phdi hop cla a
va b. Hwéng clia r dwoc tinh tir hwéng trung
binh clia a va b. Trwdng hop nay xay ra &
dia hinh phtrc tap véi thung liing thdng hodc
dong sbéng réng.

Sw phtrc tap dwoc thé hién trong hinh.
8c. Trong trwd'ng hep nay, chung ta cé mét
sw két hop cla cac trwdng hop trong hinh.
3a va 3b, cac lineament, a, b va ¢, la qua
gan. Géc va do dai duoc str dung dé tao ra
mot lineament maoi

2.3.2. Chuén héa bang tay

Dé céac lineament gid duoc loai bd trén
co s& chong ghép véi ban dd dia hinh.
Céng viéc nay duwoc xir ly dé dang bang
nhiéu phan mém GIS sén cé. Trong nghién
clu nay ARCGIS 10.0 da hé tro rat hivu
hiéu cho cong viéc loai bd lineament gia.
Bén canh dé viéc hién thj cac lineament tho
trén md hinh s d6 cao (DTM) va anh vé
tinh trong khéng gian 3 chiéu (3D), cong Vi
kha nang tro gilp ngwdi st¢r dung quan sat
cac déi twong theo nhiéu huwéng khac nhau
cling lam cho cong viéc loai bo lineament
gia dé dang va chinh xac hon.

Mét 16i khac ma cé thé anh hwéng dén
viéc tach chiét lineament la ranh gi6i cta
cac lwu ve phu. Bé loai bé cac 16i nay, cac
DEM cua khu vwc nghién ctru dwoc s
dung dé xac dinh cac lwu vwe phu. Tt ¢
lineament trong mét ving dém cua ranh gidi
lwu vwc phu dwoc loai bd. Bang cach st

Hinh 3: Mét sé 16i lineament thuong gdp duoc tw déng chuén héa
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dung cac mé ta théng ké cla cac ban db lin-
eament, tAt ca cac bat thuong lineament,
chang han nhw, qua ngan hodc quéa dai cé
thé dwoc g& bd. Cong cu nay rat hivu ich
cho viéc két hop ban dé lineament tir cac
nguén khac nhau, vi méi kj thuat ho&c loai
dir liéu co thé cung cép két qua riéng.

3. Két qua

3049 lineament v&i dd dai khac nhau
gitka 1000 m va 3992 m da dwoc phat hién
trong téng s (xem hinh 4). Phan tich mat
dbé lineament da dwoc thwc hién cho mot
danh gia mé ta dau tién cta ban dé linea-
ment. RS rang la lineament trong cac khu
vwe c6 mat dé cao co dd dai nhé hon so v&i
nhirng ngudi & cac vung mat dod thap hon.
Biéu dd hoa héng (xem hinh 5) minh hoa
cac huéng lineament, véi 2 huéng néi bat
la DB-TN va hwéng D-T. Biéu nay ciing phu
hop v&i hwédng dirt gay chinh cua dia hinh
khu vic nghién ciru, dwoc tach tlr ban dé
dia chét.

106" 08

Hinh 4: So dé lineament khu vurc nghién ctu

Sxatigtics of AHUTM 1000 cipd B8~

Froquency Distribution

Rose Diagram
Statistical Summary

Hinh 5: Céc théong ké két qua ban dé lineament

4. Thao luan

Trong nghién ctru nay cac lineament khu
vuc tinh Bac Kan dwoc tw dong tach chiét
bang module LINE ctia PCl Geomatica tir
anh vé tinh SPOT. Ky thuat loc theo huéng
(ting cwdng chét lwgng &nh) da dwoc ap
dung dé tdng cwong kha ndng phat hién va
tach chiét cac déi twong dang tuyén theo 4
hwéng chinh. Dé loai bd cac lineament gia
va chuan hoa lineament, mét sé ky thuat tw
dong da dwoc phan tich. Cac két qua thdng
ké va biéu dd hoa héng chi ra huéng linea-
ment trung véi cAu truc dia chat cta khu vuc
nghién ctru. Ban d6 lineament co thé dwoc
st dung cho muc dich phan tich truot 6.0
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Automatic lineament extraction from SPOT imagery for Bac Kan area

MSc. Nguyen Dinh Tai, Assoc. Prof. Dr. Nguyen Ngoc Thach, Faculty of Geography,

VINU University of Science

This research presented automatic lineaments extraction method from SPOT satellite

imagery for the purpose of landslide risk assessment. The techniques of image enhance-
ment have been used to improve the ability to detect the lineament according to different
directions. LINE Module in PCl Geomatica software was used to automatically extract lin-
eaments according to predetermined parameters. The standardization of lineaments, as
well as removing “error” lineament have be done by using some algorithms and other ver-
ified data. The statistical results demonstrated lineaments obtained by automatically extrac-
tion method from satellite images accordance with the direction structure terrrain of the
study area.O
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