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KY THUAT GHEP NOI ANH VE TINH VNREDSAT-1
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Tém tat:

Ky thuat ghép &nh vé tinh duoc dinh nghia la ky thuét két ndi hai hay nhiéu tém anh truc
giao c6 sw chéng pht nhau. Céc yéu céu ky thuét khi thuc hién ghép néi dnh bao gébm do6
chdng phu gitka cac tAm anh dau vao, hé thdng toa do, kich thudc diém &nh va dé quay
cta &nh.Trong bai béo nay, nhém nghién ctru xdy dung thanh céng quy trinh ghép ndi énh
vé tinh VNREDSat-1.Quy trinh bao gébm cac budc xac dinh vung chbéng phd, chiét xuét
duong tiép bién, hiéu chinh phé va ghép nbi anh.Két qua thuc nghiém la dnh ghép cta 22
tdm &nh vé tinh VNREDSat-1d6 phén gidi 2.5m khu vurc tinh Phu Tho.

1. M& dau

Ky thuat ghép anh la qua trinh nhém hop
cac tdm anh nhd riéng biét thanh mét tAm
anh I&n phd trum mot khu vwe rong Ion
trong d6 dudng ghép ndi gitra cac tAm anh
gbc dwoc xr ly dé dam bao sw can béng vé
mau séc gilra cac tdm anh. Nhin chung, qua
trinh ghép ndi &nh dwoc chia thanh bén giai
doan chinh sau: (1). Nan chinh anh vé cung
mot hé thdng toa do; (2). Xac dinh céac
dwéng ghép bién; (3). Can bang gia tri pho;
(4). Nhém hop cac tAdm anh lién ké.

C6 rét nhiéu cong trinh nghién ctu vé ky
thuat ghép ndi anh da dwoc cong bb.
Fonseca and Manunath (1996), Zobrist
(1993) da thwc hién nghién ctu vé cac kj
thuat hiéu chinh ph6 va hinh hoc tai cac
phan ghép bién gitra cac anh Landsat khi
thiét 1ap mot anh ghép ndi. Shiren (1989)
phat trién thuat toan tim kiém diém tai viing
chéng phl gitra hai tdm anh theo chiéu
ngang va chiéu doc giup lam gidm sw khac
biét tai cac vung ghép bién. Afek and Brand
(1998) két hop thuat toan khop nbi dbi
twong vao quy trinh ty déng tim kiém
dwong ghép bién, xay dwng Iwédi tam giac
khu vwc chdng pha, hiéu chinh phé nham

thu dwoc mot anh ghép ndi hoan chinh. Du
(2001) xay dwng thuat toan chuan héa phd
nhdm tao ra &nh ghép chuan héa phd cla
mot khu vee rong I6n dwa trén 6 tAm anh
nén Landsat TM. Tuy nhién nhwoc diém cla
cac phwong phap nay la cac bwdc trong
qua trinh ghép ndi anh khéng duwoc thuc
hién tw dong. Victor (2005) da dé xuat mot
quy trinh tw déng ghép ndi anh tw doéng
nhdm gidm bét cac tac nhan anh huéng
dén dd chinh xac cta anh két qua.

Trong bai bao, nhém nghién ciru tap
trung tim hiéu cac phwong phap cét ghép
anh vé tinh da co, tién hanh danh gia, lva
chon phwong phap phu hop nhat déi véi div
li&u &nh vé tinh VNREDSat-1. Két qua tao ra
& quy trinh ghép ndi anh vé tinh
VNREDSat-1 va anh ghép VNREDSat-1
khu vic nghién ctru — tinh Pha Tho. Anh
ghép tuan tha dung cac yéu cau ky thuat vé
ghép anh vién tham cta Bo Tai nguyén va
Mébi trong.

2. Quy trinh ghép néi anh vé tinh
VNREDSat-1

Vé&i muc tiéu khao sat kha nang ng
dung cla di¥ liéu anh vé tinh VNREDSat-1
trong quan ly tai nguyén thién nhién va moi
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trwong. Dwa trén nhivng danh gia téng quan
vé cac phuong phap ghép ndi anh da duoc
phat trién. Trong chuyén d& nay nhém
nghién cru tap trung nghién ctru phwong
phap ghép ndi anh vé tinh da phé dé phan
giai cao VNREDSat-1.

Phuwong phap ghép ndi anh dwoc xay
dwng dwa trén cac gid thiét sau: (1).
Phwong phap dwoc ap dung cho cac di
liéu anh vé tinh VNREDSat-1 da dwoc nan
truc giao va dwoc té hop mau tw nhién voi
dd phan gidi 2.5m (pan-sharpened); (2).
Hiéu chinh anh hwéng khi quyén khéng xét
dén; (3). Khéng co sw thay dbi qua nhiéu tai
khac khu vwec chéng phl cta cac tAm anh
lién ké.

A. Tao anh mat na

Trén cac anh vé tinh truc giao, da phé,
dd phan giai cao (2.5m) VNREDSat-1 c6 thé
tdn tai cac 16i mau sac diém anh doc theo
dwdng bién anh. Cac 16i nay cé thé lam
gidm chét lwong cla anh dau ra cla qua
trinh ghép néi &nh. Do d6 dé loai bt cac sai
sb6 nay, can thiét |ap mét anh mat na. Anh
mat na co gia tri 0 hoac 1, trong d6 0 va 1 la
cac gia tri loai bé va thém vao twong &ng.
Anh mat na st dung théng tin vé hé toa do,
lwdi chiéu, datum, kich thwdc diém anh
(pixel) va cac diém chung (tie points). Déng
thdi co thé loai bd cac vung cu thé trén div
liéu anh dau vao bang cach s dung phép
toan s6 hoc trén anh.

B. Xac dinh toa do cua cac diém anh

Théng tin v& hé toa do6 cua a&nh
VNREDSat-1 dwoc str dung trong tinh toan
khu vwe chéng phu cuia cac div liéu 1an can.
Céc diém goéc anh dwoc st dung dé tinh
toan toa dé cho toan bd pixel trén anh. Gia
st Xy Va Yy la toa do ban dd ctia mot
diém anh co toa dd (x,y) trong hé toa dd
anh. Ta cé toa dd ban dd cla cac diém anh
trén anh VNREDSat-1 dwoc xac dinh theo
cbng thire:

Hinh 1: Quy trinh ghép nbi énh vé tinh
VNREDSat-1

Xope = {xIx,=xy +iAxi=1...m} (1)

Yome = {Jf' \Vi=Yu +iAni=1..., H}

Trong d6 XytmYuTtm 1@ toa dd géc trén
cung bén trai ctia anh.

C. Xac dinh khu v chdéng pht cltia cap
anh lién ké

Tinh toan khu vyc chdng phi ctia di liéu
anh dau vao dwa trén toa dd cac diém anh
la bwdc quan trong trong thuat toan ghép
ndi &nh. Két qua cla bwédc xac dinh ving
chdng ph sé tao ra sai léch trong cac buéc
xt ly tiép theo.

Pau tién cac di¥ lieu anh dau vao sé
dwoc sdp xép thanh cac cap anh lan can
nhau. Diéu kién dé xac dinh cap anh a lién
ké dwoc biéu dién theo cong thirc sau:
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Trong do:

Pairiaqe 12 gid tri biéu dién cap anh lién
ké;

flraa(X, ¥) va Praa(X, y) 1a gid tri ctia diém
anh trén hai cap anh lién ké tai vi tri (x,y);

Khi hai anh lién ké da dwoc xac dinh, khu
vwc chdng phu gitra cdp anh lién ké sé
dwoc tinh toan dwa trén sw so sanh vé toa
do cua diém anh.

Grer‘fﬂ_u__,,mdg. =

|'_‘f-—~ [11 @

if fis (%)
Trong d6 Overlap image la khu vuc
chong phu cua cap anh lién ké.

Phan tiép bién tai vung chéng pha cla
cap anh lién ké dwoc tinh toan va xuét ra.
N6 doéng vai trd nhw ngudn div liéu dau vao
cho budc xac dinh dwdng tiép bién (seam-
line) gitra hai anh. Tap cac diém anh a,(x,y)
phan bé déu trong vung chéng phu
Overlapimage(X;y) cla cap anh duwoc lya
chon nham xac dinh phan tiép bién Subset
Overlapimage(X;y). Ta cd cong thirc:

SubsetOverlapimage = {a1,@283----as} (4)

D. X&c dinh dwong tiép bién

Puong tiép bién dwoc tinh toan theo hai
bwdc, bao gdbm: (1). Tao &nh gradient; (2).
Tao anh bién. Anh gradient dwoc tao ra dwa
vao phép nhan chap ma tran kernels va
phan anh tiép bién vira xac dinh & buwdc
trén.

Trong chuyén dé nay, thuat toan Sobel
duwoc str dung dé tinh toan anh gradient tw
phan tiép bién cla khu virc chéng phu gitra
hai tAm anh lién ké. Ta c6 cong thirc (5).
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Trong doé:
Gr, Gg, Gg la cac anh gradient twong

rng v&i cac kénh song dé, xanh va xanh
lam;

fs , fg ., fg 1a gia tri phan xa cta diém anh
trén cac kénh anh RGB twong rng;

fr 1a ma tran Kernel theo hwéng x,y.

Anh tiép bién dwoc tinh toan dwa trén
cac anh gradient. Thdong thwdng, cac anh
gradient thwong lam ndi bat cac dwdng go,
tuy nhién viéc tinh toan cac dwéng tiép bién
con phu thudc rat nhiéu yéu td. Ta c6 cong
thirc xac dinh dwdng tiép bién nhu sau:

n

=1 =1

G:mﬂgs(i - 1:}.): G:’mﬂgs(i - 1:1‘. + 1)) (6)

Puong tiép bién dwoc xac dinh bang
cach lya chon gia tri nhd nhét cta 3 diém
anh lan can theo hwéng i.

E. Can bang histogram

Thuat toan cén béng histogram 13
phuwong phap don glan nham hiéu chinh sw
khac biét mau sac gitva hai tAm anh.
Phwong phap duoc xay dwng dwa trén
phwong trinh dwong thang. Thong thwong,
mot &nh t6 hop mau thyc sé bao gébm ba
phuwong trinh dwong thang twong rng voi
ba kénh anh da, xanh, xanh lam.

F. Anh ghép néi
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Anh vé tinh ghi nhan hinh anh cla cuing
mot khu viee chup anh nhwng tai cac thoi
diém khac nhau sé cho két qua anh biéu
di&n khac nhau. Néu thei gian ghi nhan hinh
anh gitra cac canh anh la ngan thi sw khac
biét trén anh 1a khéng dang ké. Ky thuat
ghép anh cé thé dinh nghia la ky thuat két
ndi anh tw nhién dwa trén hai tAm anh lién
ké.

Goi Seamy, (x,y) la gia tri cGia diém anh
& toa dd (x,y) va vung dém bén trai cach
Seamji,. (x,y) mét khoadng cach 100pixels
dwoc biéu dién bdi ROlgemine (X,Y)-

Tai vung chéng pht cda hai anh lién ké
Overlapimage (%.Y), fimage (X.y) biéu dién gia
tri diém anh trén ving chong phu
OverlapTinage (X,Y), Fimage (X,¥) bi€u dién gia
tri diém anh trén vung chéng pha
Overlap2image (X,Y)-

Anh ghép néi dwoc thiét l1ap dwa trén
cbng thire sau:

LeftOverlap,,,(x,)= RO, | Overlap),. .z )] (7)

RightOverlap,, . (x,¥)=ROI ... I:Overfapfmgg(x, yﬂ

Feathering,,  (x.y)=aLeftOverlap, . +(1- &)RightOverlap, .

3. Két qua thwc nghiém

Trong chuy&n dé nhom tac gia st dung
22 tAm anh VNREDSat-1 pht trum toan bd
khu vie tinh Pha Tho nhw 1a nguén di liéu
dau vao cla quy trinh cat ghép anh nan da
dwoc dé xuat & trén. Tat ca cac anh déu
dwoc nan tryc giao (hé toa d6 VN2000) va
thwe hién pan-sharpened dé thu duwoc di
liéu anh c6 3 kénh phd va cé do phan giai
cao 2.5 mét.

Anh mat na v&i hai gia tri 0 va 1 dwoc
thiét 1ap cho cac anh dir liéu nham loai bd
sai sb tai mép anh.

Pé tinh toan vung chéng phi gitra hai
tdm anh lién ké, toa do cla cac diém anh
trén dir liéu anh VNREDSat-1 dwoc tinh

toan. Cac thong tin vé diém khéng ché anh
va kich thudc cua pixel trén anh dwoc sk
dung dé xac dinh toa dé diém anh.

Khu vuwc chéng phd ctia mét cdp anh
dwoc xac dinh bang cach so sanh toa do
diém anh trén ca hai tdm anh lién ké. Néu
cac diém toa dd trung nhau vung anh chra
cac diém dé xac dinh vung chéng phu gitra
hai tAm anh lién ké.

Puong tiép bién tai vang chéng phu cla
hai tdm anh lién ké dwoc xac dinh bang
cach thiét 1ap anh gradient va anh tiép bién
theo cbng thire (5) va (6).

Anh gradient dwoc tinh toan dwa trén gia
tri phdé cla cac diém anh va thuat toan
Sobel. Anh tiép bién dwoc xac dinh dwa trén
viéc tinh toan cac anh gradient.

Thuat toan can bang histogram dwoc ap
dung nham lam giam sw khac biét tai viung
chdng phu gira cac anh lién k&. Phuong
trinh dworng thang y = ax + b dwoc tinh toan
tlr cac vung chdng pht da dwoc xac dinh.

Hinh 2: Két qud xac dinh duong tiép bién
trén anh VNREDSat-1
) Buwdc cubi cung trong quy triph la ghép
noi anh dwa trén cac dudng tiég bién d,é
duwoc xac dinh. Hinh 3 duwdi day thé hién ket
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qua clia qua trinh cat ghép anh vé tinh
VNREDSat-1 khu vwc tinh Phu Tho.

Do chinh xac cta anh ghép dugc xac
dinh theo tiéu chi sau: (1) Sai sb vé phd dwa
trén tinh toan théng ké gia tri 6 xam cla
pixel trén anh; (2) Sai s6 vé hinh hoc dua-
trén viéc xac dinh cap diém anh cung tén
trén ca hai tAm anh nén truc giao.

Hinh 4 biéu dién biéu dd gia tri d6 xam
(histogram) va két quéa tinh toan théng ké
gia tri trung binh va dd léch chuén dwa trén
gia tri d6 xam cua cac pixel trén cac anh
don va anh ghép.

4. Két luan

Dwa trén viéc tbng hop, phan tich va danh
gia cac phwong phap ghép ndi anh vé tinh,
nhém nghién clru da xay dwng thanh céng
quy trinh ghép ndi anh vé tinh VNREDSat-1
v&i yéu ciu tdng cwong vé& kha ndng hién thi

va chét lwong clia anh ghép.

Nang cao hiéu qua va chat lwong cla
quy trinh ghép ndi anh dwoc thuc hién bang
cach sir dung di¥ liéu &nh nén truc giao va
pan-sharpened VNREDSat-1 2.5m.

Ngoai ra dé gidm bot sw khac biét vé
mau sé&c gitra cac anh lién ké& do di¥ liéu &nh
dau vao dwoc ghi nhan tai cac thoi diém
khac nhau, thuat toan ghép anh két hop véi
cac thuat toan xtr ly anh sé khac phuc duoc
van dé nay va tao ra dwoc anh két qua thé
hién mau sic tw nhién.

Bai bao la mét phan két qua nghién ciru
cla dé& tai KHCN — VT12-15. Qua bai bao
nhém nghién clru gwri 16 cam on t&i Ban
Chuwong trinh Khoa hoc va Cong nghé Vi
tru 2012 — 2015 vi nhitrng dinh hwéng va hd
tro quy bau trong subt thdi gian nghién
cru.O

Hinh 3: Anh ghép VNREDSat-1 do phéan gidi 2.5m khu vue tinh Phu Tho
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Anh 1 Anh 2 Anh ghép
Mean Stdev Mean Stdev Mean Stdev
Kénh 1 87.310345 | 3.434809 76.634146 | 2.669037 | 73.282609 | 2.875918
Kénh 2 134.149425 | 3.272609 | 115.365854 | 121.978261 | 116.392157 | 2.961208
Kénh 3 108.816092 | 4.789836 | 93.426829 | 4.548858 | 100.250000 | 5.540312

Hinh 4: Biéu dé gia tri d6 xam cua pixel tai ving chbéng phi cta dnh VNREDSat-1

Tai liéu tham khao

[1]. Antropov, O.; Rauste, Y.; Lonnqvist,
A.; Hame, T. PolSAR Mosaic Normalization
for Improved Land-Cover Mapping. IEEE

Geosci. Remote Sens. Lett. 2012, 9,
1074-1078.

[2]. Collings, S.; Caccetta, P.; Campbell,
N.; Wu, X. Techniques for BRDF correction
of hyperspectral mosaics. |IEEE Trans.
Geosci. Remote Sens. 2010, 48,
3733-3746.

[3]. Du,Y.; Cihlar,J.; Beaubien,J,;
Latifovic,R. Radiometricnormalization,com-

positing,andquality control for satellite high
resolution image mosaics over large areas.
IEEE Trans. Geosci. Remote Sens. 2001,
39, 623-634.

[4]. Gonzalez, R.C.; Woods, R.E. Digital
Image Processing; Addison-Wesley
Publishing Company: Boston, MA, USA,
1992; pp. 173-182.

[5]. Pan, J.; Wang, M.; Li, D.; Li, J.
Automatic generation of seamline network
using area Voronoi diagrams with overlap.
IEEE Trans. Geosci. Remote Sens. 2009,
47, 1737-1744.0O

Summary
VNREDSat-1 satellite image mosaicking procedure

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

Luu Van Doanh, Tran Quoc Su, Phu Tho Environment and Natural Resources
Department

This paper developed and implemented satellite image mosaicking procedures to pro-
duce seamless and smooth mosaics from sequences of satellite images. The procedure
employs algorithms for overlapping region definition, seam line extraction, radiometric
adjustment, and composition of overlap image. Results of the experimentation on mosaick-
ing geo-referenced VNREDSAT-1 satellite images with 2.5m resolution show that using
ortho-rectified and geo-referenced images as input data supports for the overlapping image
extraction step. The seam line selection and histogram matching algorithmsfacilitate creat-
ing globally smooth and qualitative mosaics. The procedure developed in this paper cre-
ates an efficient solution for producing reliable mosaic images.O
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