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The SAR Image Terrain Clasdfication Algorithm Combining Quadratic
Gamma Discrimination Classfier and Beta- Prime Stati stic Model

FU Kun' ,SUN Zhenrzhen” WU Yi-rong*
(1. Ingtitute d Hectronics, Chinese Academy o Sdences, Beijing 100080, China;2. Bdjing Ingtitute d System Enginesring , Beijing 100101, China)

Abdtract :

The synthetic aperture radar (SAR) image terrain clasdfication agorithm combining the respective characteridics of

Betaprime(BP) gatigic nodel and quadratic Gamma di scrimi nation (Q@D) clasdfier i s presented. Through dassifying background ol ut-
ter and target by BP nmodd ,and dasdfying neturd target and man-made target by Q@ dasdfier ,this dgorithm can duder the SAR
image into shadow ,background clutter ,natural target and manrmade target. It can offer not only the irformation of background d utter
and natura target ,but d < the potertid target chipsfor target recognition process.

Key words: SAR image;Q@ dasdfier ;BP gdidic nodd ;terran classfication
1 AR
BP ,

( )

AR , ) ( )
p ” : foles
AR : [” : )
AR ATC (Automatic terrain clasdfication) , QD

) : BP Q@D

123 Bayes BP ,
, Q®
: BP QD
AR : BP ,
Q@ , .BP
[4]
2 Beta-Prime
AR ( )
Q! CFAR , AR RCS
, ( ) . Ward!®
, CFAR , SR ,
:2003-09-18; :2003-12-26

SAR

Q@D
BP



2164 2003
, RCS U QD
G AR fa(x) 4
f1(x) G@Ay.n G@Ay,
n : 4.1 BP
22 y)*2 v e d @2
fa(x) = xn ’
AT k@ [ A ] (s BP
: P&.n[z VA (Y +nx2)J , x IR (@) a<?2
10 =t/ @/% @ M. Gy
B = I =] L |oge[1+_xﬂ] 1 (12)
T ke A LA e N A
K- fz A+ ”X)J » xR 3 YTy _Z[1+—XL (13)
n BNL, ay A, !
SR N o\, N
G N .
oy (
. SAR ) . )
o 1 x|
G@AY.n TA -0, IG‘? f0) =T, NZ[“\J (14)
_ ol (n-a) x"
fi(x) VT (O (~o)y +m0™° -a Y ,n, x>0 (12) log Taylor ( 7 ), ¥V
t=1uy), fiy) -0, y o
(4
n=1 I @+1)/T @) =a,
f.(x)=(y—f‘F LAy, x>0 ©) v oo AR
Betar Pime , BP (41, 3x3 (5)
a Y ) .BP fi(x). max(fi(x) ,i=1,2) ,i
,BP [5] 42 Q@D
Modfied Beta(MB) : QD Y
BP@ y) =MB(1a ,1/y) (6) . _
w (1), d=f(x - . d d1
3 QG =[1 1 1 117, ( >8),
Q@ (8] Gamma Wi drow Hoff , A .
SAR , (7) w,
k) = AREEETNTIN CE. . 2 d.
Onw (K, 1) C[Jk2+lj e (7 AR | 0 4 d @
2 Onp (04 J) Gamma &3
' 4.3
Yn‘pE‘Zign,p(i,j) x(i,j) (€©)] 1, BP
You = Zgn.u(i,j)%(i,j) 9 QD @y |, BP
: [5] QCD
n=1 n=15 BP QD
: : 8 : , AR
U0 =Yy Vavise ()’ (ys)? (yap) (ysp) 1 44
(10) MSTAR  Redgone X
y =0 (% HH 0.3
=Wy (y1p) +W2(yi5) +°03(yfu) +w4(y§5,u) +
+Ws5(y1 )2 +We(yis) 2 +W7(yap) (yisp) +Ws (11) ( ).
2 Trodtaoe MSTAR 72
QD CFAR . 12
CFAR hb06188 (1478 x 1784)




12A : Betar Prime Q@ SAR 2165

( : ) 2000
: 0 3x3 : 3
30 oy, 0 o y
1.
BEAPE
& | [sarmie | zm | | &
[ BP LR | | QGD 43 % 78 |
!
[Bm 7 e/ Hb| [ Gk / A Hbs | 2 Bea Pime (512 x 512)
I I
[ Bisk / # BAel / AR FAR / AN H AR | ) $AR RCS
B AR . ,
© =[0.9980 0.9990 1.0000 1.0000 1.0000 1.0000
1.0000 O.4948]".
o W , =17, 31 x 31. ,
2.8749 2.445% - 6 d2 = 0.4980, d3 =
3.2824 2.8112%- 5 0.5118.
5.5758 0.0029 3 (a) ,
, 31x31,
1 (5, ( :(b) ,
) 2(b), ( )
). 4a). 2 3  BP
QG) . AR , QC‘D , Z(b)
) : 3(b), BP , Q®
, T . MSIAR , 4(b) .

3 QD (512 % 512) (8) QD . (b) 4 (512 x512) (a)BP . (b)

5 MSIAR redsone hb06182 . , ,
(¢

5 (1478 x 1784) (&) (b) BP (c)Qa BP



2166

2003

[1]

[2]

[3]

BP
QD

CFAR

Sewart D Blackndll D ,et d. Optimel gpproach to SAR imege ssgmenr
tation and classfication[J] . Radar ,Snar and Navigation ,| EE Proceed-
ings,2000 ,147(6) :134 - 142.

Yoshihisa Hara ,Robert G Atkins et d . Application of neura networks
to radar imege dasdficaion[J]. IEEE Trans on Geostience and Re-
mote Sendng ,1994 ,32(1) :100 - 109.

Soott Evan Decatur. Application of neura networks to terrain classfica
tion[ A]. Proceedings o the IEEE Internationd Joint Corference on

[4]

[5]

[6]

[7]

(8]

Neurd Networks[ C]. Washington DC: Internal Neural Network Sbcre-
ty June 1989. 283 - 288.

Joee S SHazar ,Don R Hush,et d. Satidicd nodding of target and
clutter in snge-look non-polorimetric SAR imegery[ A]. Proceeding of
internationad Qorference 9gnd and Imege Processng[ C]. Las Vegas
Nevada ,USA :ACTA Press,1998.28 - 31.

Jose C Principe ,Alex Radisav Jevic ,et d. Target prescreening based
on a quadratic gamma dicriminator[J] . 1EEE Trans on Aerogace and
Hectronic Sysems,1998 ,34(3) :38 - 44.

Ward K D. Gonrpound representation of high resol ution sea dutter[J] .
Hectron Letter ,1981 ,17:561 - 565.

A C Fery,HJ Muler ,et d. A Modd for Extremely Heterogeneous
Qutter[J] . IEEE Trans on Geostience and Renote Sendng,1997 ,35
(3) :648 - 659.

HAR RCS  [J].

53.

,2001 , (4) :48 -

1972 12 ,2001

1974 6

1963 7



