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Tém tat:

Xt ly phé hay hiéu chinh phé la qué trinh loai bé hodc lam gidm bét céc sai s6 do dnh
huwéng cua diéu kién khi quyén, ngubn sang chiéu va bé mét dia hinh. C6 hai loai hiéu
chinh phé: higu chinh tuyét doi va hiéu chinh twong doi. Trong bai bdo nhom nghién ciru
tap trung tim hiéu cac phuong phap hiéu chinh phé twong doi tir dé xay dung phwo’ng phap
hiéu chinh phé trén anh vé tinh VNREDSat-1. Phwo’ng phap duwoc Iwa chon bao gom nan
chinh hinh hoc anh, Iwra chon céc dbi turong bét bién gid dinh, xéc dinh tham sb chuén héa.
Két qua thurc nghiém duwoc kiém dinh qua céac phép phén tich théng ké gié tri do séng cua
pixel trén anh truée va sau chuén héa phé. DO chinh xéc cua két qua thé hién phuong phép

Iwra chon la hop ly.

1. M& dau

Trong cac nghién clru danh gia bién
dong st dung dat va |&p pha dat, ngudn div
liéu quan trong la cac tw liéu anh vé tinh.
Tuy nhién chat lvong clha cac div liéu nay
thwdng phu thubéc vao diéu kién ghi nhan
hinh anh, b6 cam, dia hinh... Ngoai ra sy
che phu clia cac dam may cling la nguyén
nhan d&n dén nhirng sai léch vé gia tri phan
xa phd trén anh vé tinh.

X ly phd hay con goi la hiéu chinh phd
trén anh vé tinh la qua trinh loai bd hoac lam
giam bét sw khac biét gitra gia tri phd thu
nhan dwoc bang bdé cdm va gia tri phan xa
phd cling nhw blrc xa phd ctia cac dbi twong
thwe trén méat dat, va thwong chia lam hai
loai 14 hiéu chinh tuyét dbi va hiéu chinh
twong d6i. Hiéu chinh phd tuyét dbi bao
gdbm hiéu chinh cac sai s6 phdé do anh
hwéng ctia bd cdm, ngudn chiéu sang, hién
twong phan tan va hap thu trong khi
quyén,... Cac phuwong phap chi yéu
thwong dwoc sir dung bao gdm hiéu chinh
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gia tri phd vé gia tri chuan dwa vao tham sb
chuyén ddi khi quyén, dwdng cong phan xa
phd tai cac phong thi nghiém, cac dbi twong
den tuyét di,... Tuy nhién trén thuc té viéc
hiéu chinh tuyét déi cac gia tri phd thuwong
rat phirc tap do kinh phi cao ciing nhw rat
khé thu nhan cac théng sb khi quyén va mét
dat tai dung thoi diém ghi nhan anh. Hiéu
chinh phé twong déi 1a phwong phap chuan
hoéa gia tri phan xa phd hay cac gia tri sé
(Digital Numbers — DN) trén tirng kénh anh
cla cac anh vé tinh da thoi gian theo mét
anh lwa chon trwéc (dnh tham chiéu hay
anh gbc) (Yuan, Elvidge, 1996). Hiéu chinh
phd twong dbi khong yéu ciu cac tham sbé
khi quyén, théng s cla thiét bi ghi nhan
hinh anh, ngoai ra con st dung cac thuat
toan don gian nén thuwong dwoc sir dung
rong rai. Anh két qua sau khi chuan héa sé
c6 cung dac trwng vé khi quyén, tia sang
chiéu t&i nhw tai thdi diém ghi nhan anh gbc
(Hall, 1991). M6t s nghién ctvu vé phuong
phap hiéu chinh phé twong déi da dwoc
céng bd nhw Schott, 1988; Eckhardt, 1990;
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Hall, 1991; Elvidge, 1995; Yuan va Elvidge,
1996; Heo va FitzHugh, 2000; Yang va Lo,
2000, va co thé phan loai thanh cac nhém:
hiéu chinh theo phwong phap théng ké,
twong quan biéu d6 phan bd gia tri dd xam,
va chuén hoa theo ham héi quy tuyén tinh.

Trong bai bao nay, nhém nghién ctru tap
trung tim hiéu, danh gia cac phwong phap
hiéu chinh phd twong déi tr dé xay dwng
phwong phap hiéu chinh phd phu hop cho
tw liéu anh vé tinh VNREDSat-1. Phwong
phap hiéu chinh dwoc xay dwng sé dwoc
kiém dinh trén anh vé tinh VNREDSat -1
khu virc tinh Pha Tho.

2. Xt ly phé anh vé tinh VNREDSat-1

DPé phuc vu cho bai toan phan tich va
danh gia bién dong, cac tw liéu anh vé tinh
VNREDSat-1 can phai dwoc hiéu chinh cac
sai s6 do anh huwéng cua diéu kién khi
quyén, goc chiéu sang va dia hinh. Bai bao
nay chi tap trung nghién ctru phwong phap
hiéu chinh phd twong dbi anh vé tinh
VNREDSat-1.

Qua trinh x& ly phé bao gdm cac buwéc
chinh: nan chinh hinh hoc anh, lwa chon cac
déi twong bét bién gia dinh, xac dinh tham
sb chuan hoa.

A. Tién xr ly: N&n chinh hinh hoc anh.

Anh toan sac va anh da phé cua anh vé
tinh VNREDSat-1 dwoc nan chinh hinh hoc
hay dwoc chuyén dbi vé cung hé quy chiéu
véi anh tham chiéu trwdc khi tién hanh
bwédc hiéu chinh phd twong dbi.

B. Lwa chon céac dbi twong bat bién gia
dinh (Pseudo-invariant Features — PIFs)

Phwong phap hiéu chinh phé twong déi
dwoc xay dwng trong bai bao dwoc thuc
hién dwa trén gia thiét cac déi twong bét
bién gid dinh PIFs la cac dbi twong dwoc
xac dinh trén anh va khdéng bi anh hwéng
b&i cac yéu td chu ky thoi tiét, mdi truwdng.
Cac dbi twong nay co thé la cac déi twong

cd mau sang trén anh nhw cac doé thi, cac
ddi twong cé cAu tric bé téng, da... hodc la
cac déi twong ¢ mau den nhw cac khu vuc
nwoc sau trén anh.

C6 nhiéu phwong phap Iwa chon PIFs da
dwoc phat trién, tuy nhién dwa vao viéc
danh gia wu nhwoc diém cla tirng phuong
phap ciing nhu phan tich cac dic diém cla
anh vé tinh VNREDSat-1, nhém nghién ctru
lwa chon phwong phap danh gia bién dong
da chiéu (Multivariate Alteration Detection —
MAD). Phwong phap nay dwoc phat trién
b&i Neilsen, (1998) va dwoc phat trién thém
b&i Canty (2008). Phwong phap dwa trén
sw phan tich twong quan chuan (Canonical
Correlation Analysis — CCA).

Gia st ta c6 hai di liéu &nh dau vao véi
N kénh phd, gia tri d6 sang trén hai tAm anh
dwoc dinh nghia béi vector F va G, trong doé:

F= [F1, F2, F3,...FN] T

G= [G1, G2, G3,...GN] T (1)

T& hop tuyén tinh gia tri d6 sang trén tat
ca cac kénh anh dwoc tinh theo céng thirc:

U=a F= [a1F1,a2F2,a3F3,...aNFN] T

G=b"F=[b4F,boFobsFs..bNGn]T (2)

Sw khac biét gira cac t6 hop tuyén tinh
U va V duoc dinh nghia la cac bién ngau
nhién ciia MAD. Gia tri khac biét cwc dai
twong trng ham twong quan gitra U va V dat
gia tri nhé nhéat, nghia la Var(U) = Var(V) =
1.

S dung phan tich twong quan chuén
CCA, xac dinh t6 hop tuyén tinh U = a'F va
V = b'G cla cac bién phan bé chudn Gauss
U,V|e N(u,X) véi gia tri twong quan 16n
nhat:

covil, V] a’L.b
p=CorrlU.Vl= — = — =
vvarlUlvarlVl ./a E,0/b'E,, b

3)
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Ta co:

ZFG Z;?IG‘ ZG}"' = pz ZF_L‘ a
ZGF Z;.:- ZFG b= p2 ZGG b

Ham chuyén dbdi cta MAD duwoc dinh
nghia & hiéu cGa cac bién twong quan
chuén. Céc bién clia MAD la khéng twong
quan 1an nhau, thanh phan cubi cung cé gia
tri twong quan Ién nhat twong tng véi tri s6
khac biét nhé nhat va thanh phan dau tién
s& co tri sb6 khac biét I&n nhét.

(4)
()

Hai tAm anh thu nhan & cac diéu kién khi
quyén khac nhau véi cing mot I6p pha dat
s& co trj s6 khac biét tuan theo sw phan bb
chuédn Gauss. Cu thé, cac bién cia MAD,
thwong khong twong quan, sé tuan theo
luat phan bé chuén véi ma tran dwéng chéo
hiép phwong sai.

Trorjg trwdng hc_yp mét vai I&p phd cd sw
th?y déj, s phan bo sé léch di so v&i phan
bd chuan Gauss.

Céc pixel khéng thay déi dwoc phan biét
véi cac pixel thay dbi dwa trén nguwéng
quyét dinh. Téng cta binh phwong do léch
chuan cla cac bién MAD duwoc xac dinh
theo céng thirc (Hardoon, 2003):

Trong d6 s, = 2(1 — Py—i44)

(6)

Do d6 khi cac bién khong thay dbi tuan
theo phan bb chuan va khéng twong quan,
cac bién ngdu nhién Z sé& c6 phan bb CHI —
squared v&i N bac (ham phan bd  “ 242 ).
Trong s6 xac dinh b&i ham phan bd CHI-
square str dung dé tinh cac bién z dwoc tinh
theo cong thrc:

Pr(no change)= 1-P a2

'

X (7)

Pr (no change) la xac suat mot pixel Z
dwoc xac dinh tr ham phan bd CHI-squared
cé thé 1&n hodc rat Ion. Z cé gia tri nhé

twong (ng véi xac suat khong thay déi l1a
lon.

Vong 18p cta phép chuyén déi MAD sé
két thuc khi dat dwoc cac diéu kién nhw
khéng c6 du sw thay déi trong ham twong
quan chinh

V6&i muc dich chuan héa phd, cac pixel
duoc lwa chon khi gia tri Pr (no change) I&n
hon ngwdng quyét dinh t, thuwdng la 95%.

Hinh 1, 2 va 3 md ta sw tuyén tinh cla
céac PIFs cho méi kénh anh. Gia tri pixel nhd
hon nguwéng t dwoc hiéu la cac PIFs trén
cac kénh twong wng.
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Hinh 3: D6 thi cua PIFs cho kénh 3
3. Két qua

Anh vé tinh VNREDSat-1 khu vwc nghién
ctru chup tai hai thoi diém khac nhau duwoc
lwa chon tién hanh thwc nghiém. Cac dir
liéu anh nay déu dwoc nan chinh vé hé toa
ddé VN2000.

Phwong phap x& ly phé MAD dwoc ap
dung cho anh thic nghiém. Két qua cla qua
trinh phan tich twong quan chuan (CCs)
dwoc thé hién qua dé thi 3.1.
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Hinh 4: Két qua phép tich twong quan
chuéan

Do chinh xac va do tin cay clia bwéc xt
ly phd dworc kiém chirng théng qua danh gia
gia tri trung binh va phwong sai cua anh
trwdc va sau khi hiéu chinh phd ciing nhw
tinh toan thdng ké hé sé twong quan twong
quan R? cla gia tri d0 sang cua cac pixel
trén hai tm anh.

Bang 3.1. Két qua danh gia hé s tuong
quan cla anh sau hiéu chuan pho.

Regression Coefficients (528 Points)

Band Slope Intercept |Correlation
1 0.946 -5.047 0.990
2 0.920 0.760 0.985
3 0.856 2.317 0.995

Hinh 6 minh hoa anh vé tinh VNREDSat-
1 khu vue thue nghiém tai hai thdi diém ghi
nhan anh ndm 2014, 2015, bao gébm anh
gdc (anh tham chiéu), anh hiéu chinh va anh
két qua sau khi chuan héa theo phuong
phap MAD.

4. Két luan

Vé&i muc dich xay dwng phwong phap x
ly phd cho anh vé tinh VNREDSat-1, dwa
trén dac diém cla tw liéu anh, bai bao chi
tdp trung nghién ctru phwong phap hiéu
chinh phd twong déi cho anh vé tinh da phd.
Phwong phap hiéu chinh dwoc Iwa chon
dwoc ap dung trén anh vé tinh VNREDSat -
1 khu vwc tinh Phi Tho. Két quéa duwoc kiém
dinh qua cac phép phan tich théng ké gia tri
dé sang cua pixel trén anh trwdc va sau
chuédn hoéa phd. Do chinh xac cia anh két
qua thé hién phwong phap duoc lwa chon 1a
hop ly.

Bai bao la mot phan két qua nghién ciru
clia dé tai KHCN - VT12-15. Qua bai bao
nhém nghién cku gwi I&i cam on t¢i Ban
Chwong trinh Khoa hoc va Céng nghé Vi
tru 2012 — 2015 vi nhirng dinh hwéng va hd
tro quy bau trong subt thoi gian thwe hién
dé tai.0
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Summary

Radiometric Correction of VNREDSat-1 satellite image

Nguyen Thi Mai Dung, Nguyen Truong Xuan, Tran Xuan Truong, Tran Mai Huong
Hanoi University of Mining and Geology

Luu Van Doanh, Environment and Natural Resources Department, Phutho province

Because of the complexity of full remote sensing image correction, there has been con-
siderable interest in image-based techniques that provide relative normalization. Relative
radiometric correction is a method of correction that applies one image as a reference and
adjusts the radiometric properties of subject image to match the reference. In this paper,
we present a radiometric normalization technique to select pseudo invariant features (PIFs)
in multispectral satellite image. Multivariate Alteration Detection method (MAD) has been
employed for VNREDSat-1 satellite image of the study areas. Results of the experimenta-
tion show that MAD provides a fast, reliable and robust method for radiometric normaliza-
tion of VNREDSAT-1 multispectral image time series.O

GIAI PHAP LUA CHON PHUONG PHAP TRON ANH....
(Tiép theo trang 27)

Summary
Selecting image fusion methods for hight resolution optical satellite images
MSc. Do Thi Hoai, Institute of Geodesy and Cartography

Image fusion means that is a combination technology using types of image to create
another image. New image includes more information to enhance the ability of analysis and
recognize the features on that. - Combination of panchromatic images with multispectral
images (same type of image - optical images) to create new images have high spectral res-
olution (same as multispectral images) and high spatial resolution (same as panchromatic
images). In the article, author presents the results of research selecting image fusion meth-
ods for high resolution optical satellite image (WorldView - 2) and Analysis of spectral qual-
ity assessment indexes of the image before the fused images. The effectiveness of for
techniques, the intensity-hue-saturation (IHS), principal component analysis (PCA), Brovey
and Multiplicative have been evaluated through visual inspection and correlation
analysis.O
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