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NGHIEN CUU TACH VET DAU TREN BIEN TU DU LIEU ANH SAR
BANG THUAT TOAN TU PONG PHAN NGUONG ANH
LE MINH HANG, Hoc vién Ky thudt quan s

NGUYEN DINH DUONG, Vién Dia Iy —

Vien KHCN Viét Nam

Tém tit: Thudt todn tw dong phan ngudng danh thiong dwoc dp dung dé phan viing trén dnh
va dac biét dwoc ap dung tach vét dau trén bién tir dir lidu anh SAR. T rong noi dung cua bai
bao, cac tac gia sé trinh bay nghién ciru cdc thudt toan tw dong phan nguong anh nhu thudt
toan Huang, thudt toan Otsu va thudt toan Minimum va két qua thu nghiém dwoc thuc hién
trén tw liéu anh ALOS PALSAR. Dua trén két qua nghién cuu thw nghiém, tdac gia lva chon
mot thudt toan phu hop dé tach duoc hodn toan vét dau trén bién tir dir liéu anh SAR.

1. Pt van dé

Trong quy trinh nhan dang va phan loai vét
dau trén bién bang tu liéu vién tham siéu cao
tan thi két qua tach vét dau trén bién tir dir licu
anh SAR 1a rit quan trong. Mot trong céc
phuong phép tach vét dau trén bién tir tu liéu
anh SAR dang dugc 4p dung la phuong phap st
dung thuat todn tu dong phan ngudng anh. Gia
tri ngudng do xam T dugc ty dong lwya chon
trén anh sao cho tach duoc cac doi tuong vét
dau vé6i ving bién xung quanh. Vi cac pixel co
toa do (x, y) va gia tri d6 xam cua pixel la f(x, y)
thoa man diéu kién f(x,y)< T thi dugc goi 1a vét
dau, nguoc lai thi duogc goi 1a ving bién. Sau
qué trinh ty dong phan ngudng s€ tao ra anh da
dugc phan ngudng 1a g(x,y) ¢ dang nhi phan
voi hai gia tri 0 va 1 (gia tri 1a 1 tuong ung la
vét dau, gia tri 0 twong tng 13 ving nén).
2. Thuit toan tw dong phan ngudng
2.1, Thudt toan tw dong phin ngwong Huang

Thuat toan tu dong phan ngudng Huang xac
dinh ngudng duya trén khai niém vé 1y thuyét tap
mo. Ly thuyét tip mo duge xdy dung tir khai
niém vé ham twong tmg (membership function)
cta mdt pixel. Ham tuong tng duogc dinh nghia
boi su khac biét tuyét déi gitta muc do xam cua
pixel va murc do xam trung binh theo tung vung,
tiy thudc 1a ving dbi twong hay ving nén. Su
khac biét cang 16n thi mic do tuong ung véi
ving s& cang nho. Ngudng tdi uvu duoc xac dinh
boi gié tri dd mo nho nhét trén anh.

Xét mot anh X ¢ kich thudc MxN véoi L
muc do xam va ki hiéu Xmn 1a mirc d6 xam cua
pixel c6 toa d§ (m, n) trong X. Gid tri tuong
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mg cua pixel dugc ki hiéu & px(Xmn). Pong
thoti, gia tri ux(Xmn) cling dac trung cho mot dac
tinh xac dinh cua pixel (m, n) trong anh X. Tap
mo cua mdt anh X dugce déc trung boi gid tri p
trong khoang [0, 1] va dugc dinh nghia theo
cong thuce (1) [1]:

X = {1 )} ()
trong d6: 0<p(X,,,)<1 véi m = 0,..., M-1 va
n=0,...,N-1

Ham tuong thich px(Xmn) c6 thé duoc xem
nhu mdt ham dac trung cho d0 mo cua pixel
(m,n) trong anh X. Xét h(g) 1a s6 1an xuit hién
ciia muc do xdm g trong anh dau vao. V&i mot
ngudng t xac dinh, gia tri d0 xam trung binh

clia viing nén 1a o, ctia ving dbi twong 1a py va
duogc xac dinh theo cong thuc (2), (3) [1]:

o =igh(g)/ih(g> , @)
Z gh(g)/ Zh(g) 3)
g=t+1 g=t+1

Gia tri 40 xam trung binh po VA p1 c6 thé
duoc xem nhu 1a gid tri muc tiéu cia vung nén
va ving dbi twong voi ngudng xét t. Mbi quan hé
gitra mot pixel trong X vo1 vung tuong g phu
thudc vao su khac biét mirc d6 xam cta ban than
pixel va gia tri myc ti€u cua vung tuong ung. Do
vy, ta c6 dinh nghia vé ham tuong thich cua
mot pixel (m, n) theo cong thirc (4) va (5) [1]:

1

X - -

My (X o) T+t —mg]IC
1
1+ Xy — 1| /C

néu Xmn<t ) (4)

My (an) = néu Xmn>t (5)



C 1a mot gia tri hang s va dugc xac dinh
bang cong thirc: C=gmax-Gmin. Trong do: gmax Va
Omin 14 gid tri ngudng do xam 16n nhat va gia tri
ngudng do xam nhod nhat duogc xac dinh trén
anh X.

Tir khai niém vé ham tuong Ung, tac gia
Huang d3 str dung ham Shannon dé xéc dinh do
mo trén anh thong qua gia tri entropy. Entropy
trong 1y thuyét vé thong tin thuong dugc s
dung nhu mot dai luong do d0 mo trén anh
tuong tu. Dya trén ham Shannon, De Luca va
Termini da dinh nghia entropy ctia mét tdp mo
A theo cong thirc (6) [1]:

L Ssu(x,), i=12,...

A)=——
BA) =
Vi ham Shannon duoc xac dinh theo céng
thure (7):
S(HA (X' )) =Ha (Xi)ln [HA (Xi )]_ )
[1 HA( )]In[l_MA(Xi)]o ,
M¢ rong v6i anh 2 chiéu, gié tri entropy cla
mot anh X duoc mo ta theo cong thirc (8) [1]:

MNI ZZ MX mn (8)

trong d6: m= O,l,...,M 1 van=0,1,...,N-1
Sir dung thong tin tir biéu do histogram, cong
thirc (8) c6 thé viét lai theo cong thirc (9) [1]:
1
S0z ZSOhe)
g=0,1,...,L-1
Luu y trong ham Shannon trong cong thirc
(7) 1a tang tuyén tinh trong khoang tir [0,0.5] va
giam tuyén tinh tir [0.5,0]. Khi ux(Xmn)=0,5 v6i
tat ca m va n thi entropy E s& 1a 6 mo 16n nhét.
Vi véy, entropy c6 cac dic diém sau:
(1). < E(X) <1;
(2). E(X) s& c6 gia tri nho nhit bang 0 néu
tx(Xmn)=0 hodc 1 v6i tit ca (m,n);
(3). E(X) c6 gia tri 16n nhat 1a 1 néu
px(Xmn)=0.5 vi tat ca (m,n);
(4). E(X)<E(X’) néu anh X 13 nét hon anh X’;
(5). E(X)=E(X) trong d6 X 1a phin bir cita X.
Qua trinh do d6 mo bang cong thic (9)
duoc tinh toan 1ap lai véi t=t+1 va cho td6i1 khi
t=Qgmax-1. Gia tri ngudng t6i wu s& duoc xac dinh
bang gia tri 46 mo nho nhat.

., (6)

2.2. Thudt todan tw dong phin nguwong Otsu
Thuat todn phan ngudng Otsu duoc tac gia
Nobuyuki Otsu gidi thiéu nam 1979 [3].
Phuong phap phén ngudng Otsu dwa trén biéu
dd histogram. Trudc tién, tac gia xét biéu dd
histogram chuén hoa dya trén ham mat do (PDF
— Probability density function) theo cong thurc

(10) [4]:
n
pr(rq):Fq q=012,...,

trong do: n - téng 5O  pixel trén anh;
Ng - tong so pixel c6 murc d§ xam rg;
L - tong s6 ngudng d6 xam trén anh;
Gia st ¢6 nguong kK dugc chon sao cho Co
la tap hop cac pixel c6 nguong tur [0,1,...,k-1]
va Ci1 la tap hop cac pixel cd6 ngudng tir
[k,k+1,...,L-1]. Phuwong phap Otsu lga chon
ngudng K sao cho do léch chuan o3 giita cac

L-1, (10)

16p 1a 16n nhat. P9 léch chuan o2 dugc xac
dinh theo cong thte (11) [3]:

g =, (Ho —Hy )2 +CO1(“1 —Hr )2 ,
trong do:

0o ::Z:;pq(rq) o, =
Ho ziqpq (rq )/(DO
quq( )/“)1’“T quq( )

23. T hugt toan tw dgmg phin nguong
Minimum

Thuat todn phan ngudng Minimum duoc
tac gia J. M. S. Prewitt and M. L. Mendelsohn
gi6i thiéu lan dau tién nam 1966 [2]. Thuat toan
Minimum x4c dinh ngudng dwa vao biéu db
Histogram va gia st trén biéu d6 chi bao gom 2
dinh twong ¢ng voi 2 ving 1a ving dbi twong va
viing nén. Néu nhu biéu dd histogram cé nhiéu
hon 2 dinh thi anh can phai duoc loc bang thuat
toan loc Mean cho t6i khi biéu dd histogram chi
con 2 dinh tuwong tng véi 2 vung. Lya chon gia
tri ngudng t sao cho Y, , > Y, <Y,,. Phuong
phap nay khéng phu hop véi anh cé biéu do
histogram khong rd cac dinh hoac c6 vung
thung liing phang.

(11)
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3. Thir nghiém thuat toan ty dong
phanngudng tach vét diu trén anh SAR

Duya trén nhitng nghién ctru vé cic thuit
toan tu dong phan ngudng anh, tac giad da xay
dung modul ty dong phan ngudng anh st dung
thudt toan Huang, Otsu va Minimum bang ngén
ngir 1ap trinh Matlab 2010. Tac gia tién hanh
thir nghi¢m st dung cac thuat toan ty dong phan
ngudng anh Huang, Otsu va Minimum dé tach

x10 BIEU DO HISTOGRAM CUA ANH CHUP 20/04/2008
T T

vét dau trén bién tr dit litu anh ALOS
PALSAR (tham khao hinh 1 va hinh 2). Dong
thoi, két qua so sanh gia tri ngudng cua cic
thudt toan tu dong véi két qua lya chon ngudng
truc tiép trén anh dugc thé hién trong bang 1.
Dé nang cao chit luong cua két qua ty dong
phan ngudng thi doi hoi anh dau vao can duoc
thue hién cac bude tién xu ly anh nhu loc nhiéu,
tang cudng chat luong anh.
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Hinh 1. Anh PALSAR (ERSDAC) chup 20/04/2008. (a) Biéu do Histogram; (b) Anh goc;
(c) Phan nguong bang mat,; (d) Huang; (e) Otsu, (f) Minimum
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BIEU DO HISTOGRAM CUA ANH CHUP 18/04/2007
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Hinh 2. Anh PALSAR (JAXA) chup 18/04/2007. (a) Biéu d6 Histogram, (b) Anh goc;
(c) Phdn nguong bang mat, (d) Huang,; (e) Otsu, (f) Minimum

Bang 1
. Ngudng do xam/ Anh | Ngudng do xam/
i Phuong phip 20/04/2008 Anh 18/04/2007
1 | Lva chon trén histogram 18 30
2 | Huang 29 33
3 | Otsu 69 61
4 | Minimum 22 22

(xem tiép trang 92)
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