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~ UNGDUNG WAVELET DE CHIET XUAT
PIEM PAC TRUNG PHUC VU PONG PANG KY ANH SAR

TRAN THANH HA
Truong Pai hoc M3 - Pja chat

Tém tat:

Viéc lira chon tap hop cac diém khép la mét trong nhitng budc quan trong ctia qua trinh
dbng dang ki anh SAR. Nhing phan mém xir ly énh thwong mai hién nay cho phép viéc
Iwra chon céc diém khép duwa vao cac diém maét Iwéi. Biéu dé cé nghia la khodng céc giia
céc diém khép phu thude vao viée thiét 1dp khodng céch mét ludi. Nhuw vay, tinh tiong quan
cla céc diém khop sé bi giam do dé sé anh hudng dén dé chinh xac ctia qué trinh déng
dang ky anh. Tuy nhién, dé chinh xéc nay cé thé duoc nédng cao bang céch tim ra nhiing
diém d&c trung trén dnh dé st dung lam diém khép, va do chinh xac khi xay dung DSM
sé dang tin cay hon. Bai béo trinh bay mot trong nhitng phuwrong phép cé thé duoc st dung
dé tim ra diém déc trung, phuong phép wavelet.

1 Gi&i thiéu

Khi ddng dang ky anh dwa vao cac diém
d&c trwng thi sw phan bd cla cac diém dac
trwng trén anh la moét trong cac yéu té quan
trong anh hwéng téi dd chinh xac clia dong
dang ky anh. Néu diém dac trung duogc
phan b déu trén toan anh thi viéc déng
dang ky sé& dang tin cay hon so véi cac diém
phan bd khéng déu. Qué trinh khép diém
anh dac trng bao gébm hai buéc: chiét xuat
diém anh dac trwng va khép diém anh dac
trwng. Hién nay, mét sd phwong phap dugc
st dung dé chiét xuat cac diém dac trung tr
anh. Mét trong nhirng phwong phap dé la
phwong phap Interest Operators (10)
(Urban, 2003). Phuwong phap nay st dung
gia tri gradient cwc dai dé chiét xuét cac
diém dac trwng. Tuy nhién viéc tinh gia tri
gradient cho méi diém anh tlr anh gbc tao
nén khdi lwong tinh toan vé cung lon.
Phwong phap wavelet cling dwoc st dung
dé chiét xuat cac diém dac trwng tir anh
(Moigne et al.,, 2002). Phuwong phap nay
dwa trén gia tri wavelet gradient lon nhét.
So sanh Interest Operators (10) v&i wavelet,

thi gia tri gradient khéng tinh cho anh gbéc
nhw IO ma chi dwoc tinh cho cac anh & cac
tang phan tich wavelet, do dé giam dwoc
khéi lwong tinh toan. Dac biét wavelet con
hd tro cho phan tich da phan giai anh. Phan
tich wavelet cung cép tat ca cac dac trung
clia anh ma khong lam mét di théng tin quan
trong cta di liéu ban dau ngay ca & do
phan giai thAp. Ngoai ra cac tinh chét cua
hé s6 wavelet st¥ dung dé loc tan sb thap va
tan s6 cao con dwoc s dung trong viéc
chiét xuat dac trwng cta anh (Louis et al,
1997), va né cé thé s& dung dé tim diém
dac trung.

Toém lai, viéc str dung wavelet cho phan
tich da phan giai dé tim diém d&c trung
phuc vu cho qué trinh déng dang ky la rat
hop ly vi:

- Céac diém déc trwng phai la cac diém
nhw nga ba dwong, géc nha, cac giao 16,
cac dia vat déc lap ... Tuy nhién nhirng diém
dac trweng nay khong phai lic nao ciing tim
thay trén anh SAR. Vi vay, y nghia cla diém
dac trung rat quan trong. Trong nghién ctru
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nay diém dac trung dwoc dinh nghia trong
mién wavelet.

- Trong phuwong phap phén tich da phan
giai bang wavelet thi dir liéu gbéc khéng bi
mat di ma cac dac trwng cua tin hiéu lai
dwoc tim thdy ngay ca & dod phan giai thap.

- Phan tich wavelet da phan giai sé lam
ndi bat dic trwng cha hinh &nh & dd phan
giai thap, do d6 né loai bé dwoc mot sb dac
treng khong ré rang & dd phan giai cao.

- So voéi cac phuong phap khac, thuat
toan nay dat dé chinh xég cao hon voi toc
dd tinh toan nhanh va & tat ca cac dé phan
giai.

2. Co s& cua phwong phap

_Phan tich trén anh c6 thé duoc thuc hién
bang phan tich da phan giai wavelet 2-D

Trong khéng gian 2-D:

néuham ¥(x.y)erl’ (Rl)

thoa man: | (e v)ddy =0 2.1)
2

N6 dwoc goi la wavelet hai chiéu co ban
“wavelet me”. Wavelet 2-D lién tuc bién dbi
theo ham f(x.y)e I*(R*) dwoc cho bdi ham
tich phan chap

w7 D= [] £ 0 o iy = £ 0,5, 1)(2.2)

Bién db6i wavelet cé thé dwoc coi nhw 1a
bd loc clia bang tan, cé thé thuc hién & cac
loai ty 1& va d® phan gidi khac nhau. Néu
ching ta dung cra sb I&n dé nhin vao dir
liéu thi chung ta sé& thay dac trung tong thé,
twong tw, néu ching ta dung ctra s6 nho dé
nhin vao di liéu thi ching ta sé& thay cac
d&c trwng chi tiét. Di vai tieng Idp nhd cla
wavelet, ty 1& a cé thé duwoc lay mau lién tuc
a=2i v&i 7 £ Z. makhong thay ddi cac thudc
tinh tbng thé clia phép bién dbi. Cac phép
bién ddi twong (rng v&i gia tri nhan ddi cla
a dwoc goi la bién ddi wavelet roi rac
OWD), w, [flxy]]= =¥, (xy) (23)

Do d6, hinh anh cé thé dwoc coi la mot
chirc nang f(x,y) va bién déi wavelet rdi rac

c6 thé thuc hién theo mé ta theo cong thirc
2.3.

_ Désis y3la ham tron hai chiéu. Gia thuyét
réqg =z, yidwoe phan tich thanh hai thanh
phan doc theo huwéng x va y la:

i x, y) = 2O) (2.4a)
¥ () - 20 (2.4b)

Cac chirc ndng nay co thé dwoc str dung
nhw wavelet. O ty & a =2i, Bién ddi wavelet
2-D cla anh f(x,y) c6 thé& dwoc phan tich
thanh hai hwéng déc lap.

wulfey)l=f*¥,(x»)  (25a)

wi[fey)=f*¥ (xy)  (2.50)

Vé co ban, hai thanh phan nay ty 1&

thuan véi toa dé cua vector hwédng doc cla

f(x,y), 1am tron bang i3} & ty 1& 2) theo hai
hwéng x vay.

O ty 1& 2i, mdédul vector hwéng déc cua
f(x,y) co thé dwoc tinh nhw sau:

o 7yl = i LA )] <2 [ )] (26)

O méi ty 1& 2, bién déj wavelet cuc dai
dwoc dinh nghia la cac diém (x,y) ma tai do
modul A, [f(x,’y)] la cwe dai dia phwong doc
theo huéng doc.

3. Phwong phap chiét xuat cac diém
dac trweng bang wavelet

3.1. Phén tich tin hiéu SAR bang wavelet

Qua trinh chiét tach cac diém dac truwng
trén anh SAR duwoc bat dau bang viéc phan
tich da phan gidi anh SAR. Phép bién ddi
wavelet r&i rac duwge st dung dé phan tich
da phan giai anh SAR (hinh 1). Trong phan
thirc nghiém tac gia s dung anh Sentinel
— 1A dwoc Co quan hang khéng vi tru Chau
Au phéng thanh cong 1én quy dao nam 2014
véi chu ky 1a 12 ngay. Pay la tw liéu vién
tham ma&i va c6 dd phan giai khong gian
10m, cung cap di liéu SAR band C buéc
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séng 5,66cm voi 9hé dé chup la IW. (;éc
phép loc duwoc tién bénh v&i nhiéu tang
(level) khac nhau va deé khoi lwgng tinh toan
khong ,téng,~ khi qua moi bd loc, tin hiéu
dwoc lay mau xudng 2. (xem hinh 1)

Mbi thanh phan cta anh dwoc phan tich
& méi tang phan tich néu trén dwoc xem
nhw la mot kénh anh. Nhw vay, & méi tAng
phan tich, anh dwoc phan tich thanh 4 anh
nhé hon. Hinh 2 mé t& cAu trdc phan tich
hinh kim ty thap cta phwong phap wavelet.
Anh SAR duogc phan tich bang wavelet dé
chuén bi cho buwéc chiét tach diém anh dac
trung tiép theo. (xem hinh 2)
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Hinh 1: So' db phén tich &nh bang wavelet
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Hinh 2: Céu truc hinh kim tw thap cla phuong phép phén tich énh béng wavelet
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3.2. Chiét xuét diém déc trung

Khi anh SAR da dwoc phan tich thanh
cac mirc khac nhau, thi buwédc tiép theo la
xac dinh cac diém dac trwng trén hai anh &
trng 16p khac nhau. Trong phan nghién ctru
nay tac gia str dung médul cwc dai cta bién
doéi wavelet dé phat hién sw thay dbi sac nét
cla cac diém trén anh. Mwc LH va HL trong
bién déi wavelet dwoc sir dung dé& wdc
lwong hinh anh déc.

O murc thdp nhét, tham s A, 1a nguwéng
dé phat hién ra diém dac trwng. Tai moi
diém chuyén déi wavelet dwoc xac dinh
theo cong thirc (2.6). Nhitng diém nam
trong nguéng A, thi dwoc chon la diém dac
trwng.

Sé diém dac trwng dwoc chon la 36, 49,
64, 81 diém khac nhau dé kiém chirng cho
danh gia dd chinh xac. Béi véi phuong
phap lwoi grid diém dac trwung dwoc luwa
chon véi khoadng céach gitra cac diém trong
lwdi la 200 theo hang va 30 theo cét, con dbi
v&i phwong phap wavelet thi cac diém duoc
chon dwa trén d&c trwng cua anh. Pé so
sanh sy khac nhau trong hai phwong phap
nay, thi cac diém déu dwoc chon trén anh
SAR thé (SAR raw). Va danh gia dé chinh
xac cla hai phwong phap dwa vao tbng do
léch pha (SPD - sum of the diference) v&i

cbéng thire tinh nhuw sau:
r-1g-1

SPD = ZZSP‘DJGMJ (xﬂy)

x=0 y=0

(2.27)

Trong d6 p x q la kich thwéc cha anh,
SPD,ca/(X.y) 1a d Iéch pha cua pixel cé vi
tri hang x, c6t y. (xem bang 1)

4. Két luan

Cac két qua cho thay déi véi phwong
phap truyén théng str dung mat lwai grid dé
xac dinh cac diém daic trwng phuc vu cho
ddng dang ky anh cho két qua ciing twong
ddi cao. Tuy nhién phwong phap nay ciing
¢6 nhirng wu nhwoc diém riéng. Uu diém la
cac diém dwoc phan bd dé trén toan anh
con nhuwoc diém 1a mot sd cac diém dwoc
chon c6 dé twong quan khong cao, vi vay
dé nang cao dd chinh xac clia qua trinh
ddng dang ky anh la rat kho khan. Dwa vao
tbng do léch pha (SPD) thi phwong phap
wavelet cho dé chinh xac cao hon phwong
phap mét lwéi grid, diéu nay chiing té cac
diém dwoc chon co dd twong quan twong
ddi cao va ciing khéng dinh rdng néu st
dung phwong phap wavelet dé chiét xuat
cac diém dac trwng thi sé nang cao dwoc dd
chinh xac cla qua trinh déng dang ky anh.
Tuy nhién, diéu nay chi dung véi trwong
hop céac diém dac trwng dwoc phan bd déu
trén anh. Trong cac trwong hgp ma cac
diém dac trung phan bd khéng déu trén
anh, néu chi sir dung diém dac trwng nay thi
c6 thé dan t&i viéc dong dang ky anh cé do
chinh xac thap. Do d9, viéc sir dung ca diém
d&c trwng va diém mat lwdi co thé khac
phuc van dé nay. O

Bang 1: Két qud so sénh d6 chinh xéc cta hai phuong phép

S6 diém déc trwng

Két qua diém dac trung theo lwéi Grid

Két qua diém dac trung theo wavelet

SPD (radian)

SPD (radian)

36 42,956 41,490
49 45,062 41,183
64 41,823 40,211
81 43,887 40,707
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Hinh 3: Sw phén bé cia céc diém déc trung trén dnh SAR
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Summary

Applying wavelet techniques in extracting feature points for co-registration SAR
images

Tran Thanh Ha
Hanoi University of Mining and Geology

The process of coregistration SAR images involves a step of choosing a set of tie
points. Several current commercial image processing software allows to select nodes of the
grid as tie points. Thus, the interval between the tie points depends on the pre-set distance
(orinterval) of the grid nodes. This may cause to a low cross-relationship of some tie points,
then the accuracy of the process of co-registration is affected. However, the accuracy of
this process can be improved if feature points are identified on SAR images, and used. As
results, the accuracy of DSM generated by SAR image is more reliable. This article dis-
cusses about one of techniques can be applied in extracting feature points on image, the
wavelet technique. O
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