Nghién ciru

NGHIEN CUU SUDUNG ANH VE TINH SPOT-6 VA BAN VE
THIET KE CONG TRINH TRONG XAC PINH CAC PIEM
SAT LO DQC TUYEN PUONG TUAN TRA BIEN GIOI KHU
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Bai bdo nghién ciru kha ning xdc dinh cdc diém sat 16 cong trinh tiv di liéu anh
vé tinh quang hoc SPOT-6 két hop véi cdc ban vé thiét ké hodc ban vé hoan céng tuyén
dwong. Phuong phap dé xuat gém 2 giai doan chinh, mot la phan loai cac lop phu khu
viee sat lo tir anh vé tinh quang hoc sur dung ky thudt phdn loai mo, hai la su dung ban
vé thiét ké hodc ban vé hoan céng tuyén dwong nghién ciru chudn héa sang dir lidu
GIS, tir @6 so sanh véi két qua phan logi dé xdc dinh cdc diém sat 6. Thuee nghiém xdc
dinh diém sat 16 doc tuyén dwong tuan tra bién gidi khu vuce tinh Son La tir div liéu anh
vé tinh SPOT-6 chup ngay 28/3/2019. Két qua thuc nghiém cho thdy phwong phdp dé
xudt ¢é thé duwa ra vi tri sat 16 véi dg chinh xdc cao va cé thé duwoc sir dung dé phat
hién nhanh cdc diém sat 6.
Tir khoa: Anh vé tinh SPOT-6; Diém sat 15; Pudng tuan tra bién gidi.
Abstract

Study on using SPOT-6 satellite images and construction design drawings to
determine landslide points along the border patrol route in Son La province

This study investigates the ability to identify landslide points from SPOT-6 optical
satellite images combined with design drawings or as-built drawings of the route. The
proposed method consists of two main stages, including: to classify the landcovers
from optical satellite images using the fuzzy classification technique and to use
design drawings or as-built drawings of the study route normalized to GIS data, then
compare with the classification results to determine the landslide points. Experimental
determination of landslide points along the border patrol route in Son La province
was carried out by using SPOT-6 satellite image data taken on 28/3/2019. The results
showed that the proposed method is accurate and can be used for rapid detection of
landslide points.

Keywords: SPOT-6 satellite image; Landslide points; Border patrol route.
1. Pt van dé tiép xac dinh vi tri cic diém sat 16 1a rat
Sat 1& dat 1a méi de doa thuong khé va mat nhiéu thoi gian. Do d6, vién

xuyén, nghiém trong dbi véi cac tuyén tham mang lai nhi¢u uu diém cho viee
giao thong & khu vuc mién n@i. Tuy Khao sat xac dinh cac diém sat 16 dat ¢

nhién, do tinh chat hiém tré caa dia hinh, ¢ac khu vue nay.
xa vung dan cu nén viéc dénh gia truc Trén thé gidi, hinh anh v¢ tinh da
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Nghién cuu

duogc su dung trong phan tich, xac dinh su
cd sat 10 thong qua phan tich anh da duoc
t6 hop mau va duoc giai doan bang mat.
Nhu mot sé nghién ciru dd thir nghiém
viée st dung t6 hop mau that (TCC - True
Colour Composite) [12, 22] vao viéc xac
dinh cac khu vuc sat 16, phuong phap
nay phu thudc rat nhiéu dén do phan giai
khong gian cia anh. Greenbaum va cong
su (1996) da st dung thanh cong k¥ thuat
hinh anh tong hop mau gia (FCC - False
Colour Composite) dé kiém tra 16 dat &
Papua New Guinea [2] va cling dugc su
dung béi Rothery (1987) dé xac dinh sat
16 & cac mo da [20].

Mot s6 nghién ctu st dung cac ky
thudt phtrc tap hon vao phan tich dir licu
anh vé tinh dé x4c dinh khu vuc sat 10.
Nhu nghién ctru st dung phuong phap
phan tich thanh phan chinh [6], Kusaka
va cong su (1996) da sir dung Kénh hong
ngoai nhi¢t cua anh LandSAT dé x4c dinh
cac khu vyc dat am uét 1au nam cé lién
quan dén kha nang 1o dat [8], Monique
Moine va cong su (2009) nghién ctru phat
hién 16 dét Iuu vuc Barcelona (Alpes-de-
Hautes-Provence, Phap) tur hinh anh v¢
tinh bang phwong phap ban tu dong [10].

C6 nhiing nghién ctru xac dinh sat
16 dat bang cach s dung 2 loai anh vé
tinh khac nhau hodc anh mdt vé tinh chup
hai thoi ky khac nhau truéc va sau sat
16. Nhu nghién ctru va so sanh kha nang
ung dung cua anh v¢ tinh Landsat ETM+
va IKONOS dé danh gia tinh nhay cam
cua 1o dit trong dia hinh tg nhién [17],
Vecchiotti, F. va cong su (2021) da xac
dinh chinh x4c céc vi tri sat 1o dat bang
cach xir Iy mot loat dit liu quang hoc vién
tham c6 do phan giai trung binh TERRA-
ASTER trudc va sau sat 10, trong nghién
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ctru [1, 11] @3 xac dinh 16 dat bang cach
su dung anh radar va anh quang hoc.

O Viét Nam, hién nay cd rat nhiéu
nghién ctru st dung dit lidu vién tham dé
nghién ctru vé tai bién thién nhién. Chu
yéu cac nghién ciru 1a sir dung anh vé tinh
vao x4y cac md hinh hd trg canh bao, du
bao sat 1o [5, 14, 15, 18, 19, 21].

C6 mot sd nghién ciru sir dung anh
vé tinh dé xac dinh khu vuc sat 16, nhung
cha yéu 1a bang mit tir anh t6 hop mau ty
nhién nhu nghién ciru ciia tac gia Nguyén
Ngoc Thach va nnk (2001) [13] da ap
dung vién tham va GIS dé nghién ctru du
béo tai bién ty nhién ¢ dia hinh viing nai
va tac gia Ha Thi Hang (2018) str dung
vién thdm do phan giai khong gian cao
trong viéc phat hién thay ddi kich thudc
hinh hoc mat dudng bé tai mot s6 khu vue
doc quéc 16 6 [3]. Tac gia Truong Phudc
Minh va nnk (2011) st dung anh vé tinh
Landsat nam 2007 va anh SPOT-5 nam
2009 & hai thoi diém khac nhau dé xéac
dinh céac diém truot 16 tai Da Nang [23].

Qua cic két qua nghién ciru dugc
cong bo trén cac tap chi khoa hoc trong
nude va thé gidi, cac nha khoa hoc trén
thé giGi da sir dung anh vé tinh dé xac dinh
céc vi tri sat 1¢ trén céc tuyén giao thong
v6i két qua kha quan, ciing nhu ¢6 hiéu
qua cao. Tuy nhién, cac nghién cuu nay
chu yéu tap trung vao viéc xac dinh cac vi
tri sat 16 dua trén viéc phan tich anh vién
tham giita hai thoi diém chua sat va thoi
diém da sat 16, chua co nghién ctru nao
str dung két hop giira anh va ban vé& thiét
ké hodc ban vé& hoan cong cong trinh dé
x4c dinh diém sat 16. Do do, viée nghién
ctru kha nang st dung tu li€u anh vé tinh
quang hoc va ban v& thiét ké dé xac dinh
cac khu vuc sat 16 doc tuyén duong tuan
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tra bién gidi, dic biét 1a tuyén tuan tra
bién gidi khu vuc tinh Son La, noi c6 dia
hinh phuce tap 1a cé y nghia khoa hoc va
thuc tién.

2. Phwong phap nghién ciru

Trong nghién ctru ndy, dé xac dinh
cac khu vuc sat 16 dugc thuc hién theo
cac budc: Mot 1a phan loai cac 16p phu
khu vuc sat 16 tir anh v¢ tinh quang hoc
su dung k¥ thuat phan loai mo; hai la st
dung ban v& thiét ké hodc ban vé hoan
cong tuyén duong nghién ciru chuan hoa
sang dit liéu GIS, tir ddy danh gia cac khu
vuc ¢6 su thay doi vé hinh dang bé mat

( 2 . ) 7 4 4 \
Anh v¢ tinh Ban thiét ké va hoan cong tuyén
. J N n
7 . duong
e B A J
Nan chinh hinh hoc ¢
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Nghién ciru

16p phu doc tuyén duong qua dé xac dinh
cac vi tri co sat 16. Quy trinh x4c dinh
diém sat 16 cu thé nhu sau:

- Chudn héa dir liéu tuyén dwong

O Viét Nam cong tac quy hoach, thiét
ké céc cong trinh giao thong chi yéu duoc
thuc hién trén phan mém AutoCAD. Tuy
nhién, vi€c quan ly va thuc hién cac bai
toan phan tich dudi dang co s¢ dit liu thi
lai khong thé thuc hién trong AutoCAD.
Do d6, dé thuc hién cic bai toan quan ly,
phan tich can chuyén dbi file AutoCAD
(.dwg) sang GIS (.shp) nham hd trg xay
dung co so dir liéu thiét ké.

[ Kiém tra, do dac thuc dia ]4—

{ Két qua xac dinh cac diém sat 16 ]

Hinh 1: Quy trinh xdc dinh cdc diém sat l6

Dit licu CAD ban thiét ké tuyén
dudng duge t6 chic cac 16p chuyén dé
v6i cac ddi tuong diém, duong, ving va
chuan hé toa do. Chuyén ddi file CAD
sang GIS (shapefile) bang cach s dung

ArcCatalog trong méi truong ArcGIS dé
tao shapefile sau do nhdp file CAD vao
ArcMap va chuyén file tr CAD sang
Geodatabase Tool, tir ddy chuan héa dit

liéu trong Geodatabase va chuan hoa dir
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lidu theo quy dinh nhu chuan héa vé toa
do, topology, bién tap loai bd cac dir licu
sai va chuan héa quy cich theo quy dinh
cua nganh.

Trong nghién ctu nay, dé phuc vu
muc dich nghién ctru viéc chuan hoa dir
liéu tuyén dugc thuc hién tir ban vé thiét
ké va ban v& do hoan cong tuyén duong.
Dit liéu duge chuin héa theo céc 16p
chinh 1a mat duong, dinh Taluy duong,
dinh Taluy am, chan Taluy.

- Phan loai lop phu tw dii liéu anh
vé tinh quang hoc

C6 nhiéu phuong phap phan loai 16p
phu, moi loai déu c6 vu nhugc diém nhat
dinh. Trong trong nghién clru ndy, nhém
tac gia st dung k¥ thuat phan loai mo
dwa trén cac diém anh [4, 7, 9, 16]. Pay
1a k¥ thuat c6 nhiéu vu diém trong xu ly
anh vién tham va da c6 nhiéu nghién ciru
trong nudc va quoc té trong thoi gian gan
day. Dt liéu anh vién tham dugc phan loai
theo 4 16p pha bao gom: (1) Mat nudc; (2)
Pat tréng, dat ¢, duong; (3) Pong co, dat

- Xdc dinh cdc vi tri thay doi so véi
thiét ké

Thuc hién chong 16p két qua phan
loai v&i dit lidu thiét ké tuyén duong dé
xac dinh cac khu vuc c6 hién tugng sai
khac so véi thiét ké. Tir ddy diéu tra, do
dac ngoai thuc dia cac vi tri da dugc cac
dinh trén dé xac dinh, déanh gia cac diém
sat 16.

3. Dir liéu va khu vyc thuc nghiém
3.1. Dic diém khu vuc thue nghiém

Khu vyc thuc nghiém la tuyén duong
tuan tra bién gi6i tai tinh Son La. Tuyén
duong thude khu vue Tay Bic trai dai qua
cac tinh Bién Bién, Son La, Thanh Hoa va
giap voi bién gidi nude ta va nude Cong
hoa dan chui nhan dan Lao, viéc di lai
kiém tra doc tuyén 1a rat kh6 khan. Trong
d6, doan tuyén khu vuc thuc nghiém la
tr moc C6-D1 duoge phan thanh 2 doan
tuyén tir méc C6-C8 va tir mbc C8-DI.
Trong d6, doan tuyén tir mc C8-D1 nam
trén dja ban tinh Son La véi tong chiéu
dai tuyén 41,49 km.

Hinh 2: Tuyén dwong thwc nghiém
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3.2. Dir li¢u thuwe nghiém

Dit liéu thuc nghiém 1a ban thiét
ké va ban do v& hoan cong tuyén duong
tuan tra bién gid1 doan C8-D1 thudc dia
phén tinh Son La ty 1€ 1/1000 sau khi thi
cong xong vao nim 2017. Pay ban thiét
ké da dugc thi cong, hoan cong ngoai thyc

Nghién ciru

dia. Ban vé thiét ké dugc thuc hién trén
phan mém CAD va theo dung tiéu chuan
thiét ké duong quy dinh, hé toa do va do
cao Nha nudc VN2000. Dir liéu sau khi
chuan héa cac 16p duoc chuyén sang dinh
dang tir CAD (*.dwg) sang dinh dang GIS
(*.shp) bang phan mém ArcGIS.

oL 2id 9

P

Budng Bé tong

91,3

Hinh 3: Binh do thiét ké tuyén dwong thwe nghiém

Anh vién thdm SPOT-6 la ngudn
thong tin chinh phuc vu phan tich, danh
gia, giam sat rung, quan ly tai nguyén va
hoat dong cua con ngudi. Cac san phdm
anh la nhiing cong cu tro gitp, ing dung

trén mot vung rong 1on trong cac linh vuc
do dac ban dd, quan 1y tham hoa ty nhién,
dong dat, giam sat dat dai, rung, bao vé

moi truong.

Bing 1. Cdc thong sé ky thudt ciia anh vé tinh SPOT-6

2 6ng kinh thién vin Korsch, 49 mé

He thong quang hoc ong kinh 200 mm
P PAN: 28.000 pixels
Mang dién tu MS: 4 x 7000 pixels
Panchromatic: 0,450 - 0,745 um
Blue: 0,450 - 0,520 pm
Phan giai pho Green: 0,530 - 0,590 um

Red: 0,625 - 0,695 um
Near Infrared: 0,760 - 0,890 um

bo rong dai quét

60 km tai diém thién dé

S4 bits

12 bits

b0 phan giai

Panchromatic: 1,5 m
Multispectral: 6 m
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Trong nghién ctru nay st dung dir li€u anh v¢ tinh SPOT-6 chup ngay 28/3/2019.

Hinh 4: Dit li¢gu anh SPOT-6

4. Két qua va thao luin

Dt liéu anh v¢ tinh SPOT-6 khu vuc
nghién ctu sau khi tién xt 1y nhu nin
chinh hinh hoc vé toa d§ VN2000, tién
xt ly anh nham ting cuong chat lugng
dit liéu ddu vao bang cach sir dung k§

Sau d6 tién hanh phan loai dbi véi 4 dbi
tugng 16p phu, bao gom: mit nudc (1);
duong xa, dat trong, dat & (2); déng co,
cay bui (3); rung (4). Nhém tac gia lay
mdi 16p phu 100 diém anh miu dé dénh
gia d6 chinh xac. Két qua thé hién trén

thuat loc nhidu va cac phan tir ngoai lai. Bang 1.
Bing 2. Két qud phén logi l6p phii
STT Tén doi twong Mau siic D§ chinh xac
1 Mat nudc 94 %
2 bat trong, dat ¢, duong 92 %
3 Dong cd, dat nong nghiép 87 %
4 Rimng 88 %
Tong 90,25 %

Két qua ta duoc anh phan loai, trong d6 hién trang 16p dudng mic dinh véi 16p c6

mau tréng (Hinh 5)

|

Hinh 5: Dit liégu anh SPOT-6 dwoc phan loai
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Dit liéu binh d6 tuyén sau khi chuan hoa tién hanh chong 16p 1én dit liéu anh vé
tinh dugc phan loai dé xac dinh cac khu vurc ¢ hién tugng sai khac hién trang bé mit
tuyén so véi thiét ké (Hinh 6)

Hinh 6: Mt khu vuc sai khdc giia div liéu anh vé tinh dwoc phan logi va thiét ké

Pé kiém tra danh gia két qua phan mat vi tri sat 16 da dugc xac dua trén quy
tich xéc dinh cac khu vire c6 bien dong c6 trinh Hinh 1, 1am co s& dé tinh toan khdi
phai 1a khu vuc sat 16 khong?, chung ta
tién hanh diéu tra, do dac thuc dia. Dudi
day 1a két qua do dac khao sat tai thuc dia  ké gia ¢6 tuyén duong.

lugng san gat va thiét ké phuong 4n thiét

1191 dd

. qned

Hién trang khu wie sat i/

g m
. o0 it ik L] ¥ L)
TRETE T  F N I . ) B | L
IR

ciors chvcoe i L1 i L
R [ = ==l - T 2458 I

Hinh 7: Két qua kiém tra giita div liéu do vao dit liéu xdc dinh ti anh vé tinh
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Qua két qua thuc nghiém cho thay:

Qua khao sat thuc dia thi cac diém
phat hién tu viéc st dung phuong phap
1a chinh xéc, két qua cho thiy qua do dac
kiém tra tai thuc dia c6 khoang cach sat 10
khoang 24,6 m (Hinh 6).

Kho khan déi v6i hudng tiép can cua
bai toan 1a ngudn dir liéu sd cac ban v&
thiét ké va ban vé& hoan cong khong san c6
hodc kho khan trong viée tiép can, ngudn
dir liéu nay do chu yéu luu dudi dang ban
dd gidy. Tuy nhién viéc st dung ngudn
dir liéu nay véi vu diém do chinh xac va
mic d6 chi tiét cao (chu yéu 1a ban db
ty 1¢ 1/1000), phu hop cho cac bai toan
phat hién céc diém sat 16 nho so véi cac
phuong phap khac.

5. Két luan

Nghién ctru ndy dd cho thdy viéc
tmg dung két hop gitra anh vé tinh quang
hoc va ban vé& thiét ké hoac ban vé& hoan
cong tuyén dudng c6 thé xac dinh duoc
cac diém sat 16 va c6 tinh tng dung cao.
bay la mot trong nhitng hudng nghién
ctru phu hop khi Viét Nam ngay cang cd
nhiéu anh quang hoc d6 phan giai cao va
dir lidu thiét ké céc cong trinh giao thong
dugc quan ly dudi dang s6, théng nhat hé
toa d6 nha nude. Két qua kiém tra thuc
dia doc tuyén duong va tai cic vi tri ¢6
hién twong thay d6i hién trang gitra két
qua phan loai tir dir liéu anh SPOT-6 c6 do
phan giai khong gian 6 m vdi ban v€ hoan
cong, cho thay chi phat hién dugc véi khu
vuc sat 1& kiém tra 16n hon 6 m, con ddi
vo1 cac khu vuc ¢o sat 16 nho hon 6 m thi
khong dugc phat hién duoc trén anh.

Tuy nhién trong nghién ctru nay, do
diéu kién thuc nghiém trén dit liéu anh
c6 do phan giai 6 m nén viéc danh gia

dd chinh xac cua phuong phap la chua
hoan thién. Can tiép tuc nghién ctru thuc
nghiém vadi cac dir li¢u anh v¢ tinh c6 do
phan giai cao hon dé tir d6 hoan thién
quy trinh, hd tro hiéu qua viéc x4c dinh
cac khu vuc sat 16 trén tuyén duong giao
thong.
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