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NGHIEN CUU UNG DUNG KY THUAT INSAR TRONG XAC PINH SU'

THAY POl BE MAT PIA HINH

NGUYEN MINH HAL, TRAN VAN ANH, Truong Pai hoc Mé - Dja chdt
Tom tat: Trong nhitng ndm gan ddy, ky thudt SAR giao thoa (Synthetic Aperture Radar
Interferometry - InSAR) duoc img dung ngay cang nhiéu va mang lgi két qua dang tin cdy
trong dé ¢6 xdc dinh md hinh sé dia hinh, xdc dinh bién dang bé mdr trdi dat theo chiéu
thang ding va chiéu ngang. Tt ca nhing #ng dung ndy déu dua trén viéc phan tich su léch
pha cua Radar giao thoa. Pé xdc dinh bién dang bé mdr ddt thi c6 thé sir dung 2 dnh hodc 3
danh dé tao thanh hai cdp giao thoa, trong dé c6 mét cdp giao thoa dia hinh con cgp giao
thoa kia c6 chiza dia hinh va sir bién dang dia hinh. Bién dang dia hinh sé dwoc xdc dinh
bang cach logi bé phdn giao thoa dia hinh hodc giam nhé dén mirc khéng con dang ké ¢
trén cap giao thoa c6 chira bién dgng. Bai bao nham gidi thiéu kha nang 1ng dung ki thugt
INSAR trong xdc dinh 1tn bé mdt dia hinh va minh hoa két qud thuc nghiém dat dwoc tai khu
viee Ha Ngi véi anh TeraSAR- X dd xdc dinh dwoc khu vuc KCN Bdc Thing Long hin

(-41mm/nam) trong khoang thoi gian 2012 dén 2013.

1. Mé dau

Trudc ddy, viéc xac dinh thay doi bé mat dia
hinh duoc thuc hién bang viéc do thay chuan va
tinh toan gia tri do cao gitra cac chu ky quan trac.
Viéc quan tric nhu vay chi thuc hién cho cac
cong trinh mang tinh chat cuc bo ma khdng xéac
dinh duogc sy thay ddi & khu vuc rong lén. Trong
nhiing ndm gan day, Radar d6 ma tong hop SAR
(Synthetic Aperture Radar) dwoc phat trién kha
manh véi uu thé cho phép thu anh co do phan
giai cao va tu ba anh thu duoc boi ky thuat SAR,
c6 thé xac dinh dugc xac dinh duoc sy thay doi
bé mit dia hinh dua trén viéc st dung thdng tin
pha cua tin hiéu Radar.

Trong trueong hop phén tich do cao cua dia
hinh ching ta c6 thé xac dinh duong day anh
chinh 1a khoang céch gitra hai lan ghi nhan anh
va xac dinh giao thoa cua cip anh dé tinh ra do
cao dia hinh. Trong nhiing truong hop khac nhu
xac dinh bién dang bé mat dat thi co thé s
dung 2 anh hoic 3 anh dé tao thanh hai cap giao
thoa, trong d6 c6 mot cap giao thoa dia hinh con
cip giao thoa kia c6 chua dia hinh va su bién
dang dia hinh. Bién dang dia hinh s& duoc xac
dinh bang cach loai bo phan giao thoa dia hinh
hoac giam nho dén muc khong con dang ké o
trén cip giao thoa co chira bién dang.

Trén thé gidi co rat nhiéu cong trinh khoa
hoc nghién ctu va tng dung anh Radar trong
viéc thanh 1ap mé hinh s6 d6 cao DEM va xac
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dinh bién dang dia hinh. O Viét Nam da c6 mot
s6 cong trinh nghién ciru nhu 1a: “Nghién citu
ung dung phiwrong phdp INSAR vi phan trong
quan trac lin ddt do khai thdc meéc ngam” cua
Vién Dia Iy nam 2008-2009; “Nghién citu co so
khoa hoc va dé xuat giai phap duw béo ltn mat
ddt thanh phé Ha Néi bang ky thudt ra-da giao
thoa"; ma s6: PTPL.2012-T/28 cua vién Dia
chat — Vién Han 1am va Khoa hoc Viét Nam...
2. K§ thuat INSAR

K¥ thuat InSAR la cong nghé xiur ly tin hiéu
c6 thé lién két hai anh duoc ghi nhan & hai thoi
diém khac nhau caa cing mot khu vuc dé tao
thanh pha giao thoa. Pha giao thoa d6 s€ bao
gom pha dia hinh, pha tham chiéu va pha bién
dong. Vi vay dé co thé xac dinh duoc su bién doi
cua dia hinh ta can phai tim cach nao dé dé tach
riéng pha bién dong ra. C6 mét s6 phuong phap
dé tach riéng pha bién dong (hay con goi la pha
dich chuyén cua dja hinh) vi du nhu cac phuong
phap Two-pass, Three-pass hay Four-pass.
Phuong phap Two-pass st dung 1 DEM va 1 cap
anh giao thoa (thoi diém trudc khi bién dong va
thoi diém sau bién dong), phuong phap Three-
pass la phuong phap str dung 3 anh ¢ 3 thoi ky
khac nhau trong d6 c6 hai anh tao thanh cap giao
thoa ding dé tao DEM, con phuong phap Four-
pass sit dung 4 anh ¢ 4 thoi diém khac nhau.
Trong phan thuc nghiém ching toi s dung
phuong phap INSAR vi phan Three-pass.



Hinh 1. Nguyén ly cia phwong phdp INSAR Vi
phén Three-pass

Phuong phap INSAR vi phan Three-pass lan
dau tién dugc dé xuat boi Zebker va cong su
(1994)[7]. Trén hinh 1 S1, Sz, Ss la ba thoi diém
ghi nhan anh cua vé tinh Radar. Tir 3 anh ghi
nhan nay chdng ta c6 thé tao duoc ra 2 cap giao
thoa. Gia str rang chi c6 mot cap giao thoa bi
anh huong boi dich chuyén cua dia hinh, vi du
nhu pha ¢_, 1a pha giao thoa chi chua yéu té
dia hinh (bai vi thoi gian ghi nhan anh caa hai

Pha dia hinh s& nhan duoc bang viéc trir hai
pha giao thga tao duoc tur 3 anh duogc thu nhan
tai 3 thoi diém néu o trén.
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Hinh 2. So' d6 quy trinh xi ly ky thudt xdc dinh sw thay déi dia hinh
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- Hai anh SAR két hop tao anh SAR giao
thoa dé cung cap thong tin vé chiéu thu ba (d6
cao) cua vat thé va do su dich chuyén cua vat
thé giira cac 1an thu nhan anh.

- Loc nhiéu va lam phang pha cho anh giao
thoa nham gidp cho viéc giai bai todn m& pha
dé dang hon.

- Giai mé pha: khi giao thoa lam mét di mot
s6 nguyén lan chu ky trong gié tri pha do duoc,
nén viéc phuc hdi chinh xéac sé chu ky bi mét 1a
van d& quan trong cho céc nghién ciu vé bién
dang, thanh 1ap mo hinh d6 cao sd, thanh lap
ban d6 dja hinh... d6 chinh xé4c phu thudc vao
phuong phap giai bai todn mo pha.

3. Két qua thuc nghiém
3.1. Gidi thigu vé khu vec nghién cru

Nam chéch vé phia tay béac cua trung tam

vung dong bang chau thd séng Hong, Ha Noi c6

Vi tri tir 20°53"' dén 21°23' vi d6 Bic va 105°44'
dén 106°02' kinh d6 Pong, tiép gidp Vai cac
tinh Thai Nguyén, Vinh Phuc & phia Bic; Ha
Nam, Hoa Binh phia Nam, Bic Giang, Bic
Ninh va Hung Yén phia Pong; Hoa Binh cung
Pha Tho phia Tay.

Dija hinh Ha Noi nghiéng thip dan tir tay
bic xubng phia Péng Nam, d6 ciing 1a huéng
déc chung cia ving sudn ndi Ba Vi va Tam
Pao. Néu khong ké ving ddi - ndi thuoc day
Tam D40 va Ba Vi thi bé mat Ha Noi chu yéu la
dia hinh viing déng bang thap, trong d6 khu vuc
trung tam thanh phd co dia hinh kha thap.

3.2. Két qua

Ba anh dugc chup vao ngay 10/04/2012,
26/06/2012 va 30/04/2013 cua vé tinh TeraSAR-
X cua Bac (2007) duoc lua chon dua vao xir ly
bang phan mém SARscape 4.3.
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Hinh 3. Két qud xdc dinh su thay doi bé mat dia hinh

Mot s6 khu vuc ¢6 mau den, khong c6 gia tri do khu vyc do bi mat twong quan giita cac anh,
con mot s6 khu vue tuong quan tot chi ra ket qua thuc nghiém khu vuc Ha NOi cO su thay doi bé
mat dia hinh twong doi nho, vi du lin (-41mm/nam) cua khu vuec KCN Bac Thang Long (hinh 4)

trong khoang thoi gian 2012 dén 2013.
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Hinh 5. Khu d6 thi Pong Tau hin 14 mm nam 2012- 2013

Trong qué trinh tién hanh thuc nghiém
nhém nghién ciu 6 két hop két qua nghién ctu
lUn khu vuc Ha Noi giai doan 2007- 2011 cua
nghién ciu sinh Pang Vi Khac. Két qua tim ra
cho thdy nhitng vi tri 1Gn trén khu vuc Ha Noi
nam 2012- 2013 twong ddi gidng véi du doan
ma nghién ctu sinh Pang Vit Khic dua ra trong
nghién cau caa minh.

Céc cdng trinh nghién curu trudce day tai khu
vuc thyc nghiém chi yéu st dung tu liéu anh
Radar cua vé tinh ALOS PALSAR [5] va
ENVISAT di cho thay uu diém cua ky thuat
InSAR trong xac dinh bién dang bé mat dia
hinh. Tir két qua nghién cau trong phan thuc
nghiém thay riang c6 thé sir dung anh Radar
kénh X cho viéc x4c dinh bién dang bé mit dia
hinh.

23



Kénh X véi budc song tur 2,4- 3,8 cm trong
ky thuat InSAR thi cho muc do chi tiét vé dia
hinh cao hon so vdi nhitng anh ¢ budc séng dai
nhung chung lai rat d& bi mit twong quan giita
cac anh, do d6 can phai lya chon c&c cip anh
gan gidng nhau vé cac diéu kién (khi quyén,
thoi gian,...).

4. Két luan

Ky thuat InSAR da m¢ ra kha nang quan
trong cho viéc xac dinh thay d6i bé mit dia
hinh. Két qua ban dau thu duoc sau xt ly cho
thiy c6 thé st dung anh Radar kénh X. Tuy
nhién, sy thanh céng cua ky thuat phu thuoc
vao nhiéu yéu t6 khac nhu bo cam SAR, dudng
day, su twong quan, 101 giai bai toan m¢ pha...
Bai bao da chi ra két qua thuc nghiém khu vyc
Ha Noi ¢c6 sy thay d6i bé mit dia hinh twong dbi
nho, vi du 14n (-41mm/nam) cua khu vuc KCN
Bic Thing Long trong khoang thoi gian 2012
dén 2013, nhitng két qua dat dugc hy vong gop
phan dang cho cac co quan quan Iy va céc to
churc xa hoi.
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SUMMARY
Research application of the INSAR technology for determining changes
in surface topography

Nguyen Minh Hai, Tran Van Anh, Hanoi University of Mining and Geology

In recent years, the Synthetic Aperture Radar Interferometry (INSAR) is widely applied and

it provides reliable results for determining Digital Elevation Model, and vertical and horizontal land
deformation. All these applications are based on the analysis of the phase difference between two
pairs of Radar interferometry. To determine the surface deformation, we can use 2 or 3 photo
images to form two pairs of interference, including a pair for determining interference topography
while the another pair for determining interferometer containing topography and topography
deformation. Topography deformation will be determined by removing the interference pattern
topography or minimized to the extent not substantially interfering in the pair contains deformation.
This paper introduces INSAR technique in determining surface subsidence and experimental result
in Hanoi city with TeraSAR-X images has identified areas of North Thang Long Industrial
subsidence (-41mm/ year) during the period 2012 to 2013.
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