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Abstract:  This paper presents a method of combined pulse series coding which is used to suppress range ambiguiy in Synthetic
Aperture Radar (SAR) . This method can suppress, in both range and azimuth, range ambiguity of back scattered signals. Specially, an

azimuth phase shifting method is presented and used in this combined pulse series coding method to suppress range ambiguity in az

imuth. Azimuth phase shifting method is based on the fact that back scaitered signals with range ambiguity are generated by pulses of

different eradiating time. Following ths method, shift pulses by different phases fistly, and then reverse shift the back scattered signals
by one of these phases. Consequertly, the Doppler history of back scattered signals will be disturbed except the desired signal whose
shifted phase is completely reverse shifted.

Key words:  SAR; combined pulse series coding; range ambiguity; wide swvath

(1)

s tn

1 SAR ’
s SAR
’ 2
s SAR s A
, SR ¢/PRF 228R! =31, ’
, , [4~ 8] o . t— t,
. filt)=exp(jod)P(t— t,)rect T
’ . a 2
, , P(t— 4)= exp[J 7( - t,l)] , T
, We , a . Xp= b

: 2004 04 30; : 2005 02- 03



1005

6
s ) r ,R=
’
3
[P+ (xa- )2, ro= "’7 {=1t- twAR= R- r=

Ir+(xn— x) - r,x,,qx/, 9,
h(x, 7 )= [[dedre g(x, r)f (x = %, F = r, 1)

L 47T 47T
= [[ dxdre g(x, 1) exp| - ]Tr exp|l -]

AR
A
'P[ZL/— 2Ar+ AR)} red[r - (r+ AR)]
c c
(2)

a/?2
‘wz(xn— x, 1)

glx.r) w0 (xn= 1)
, C
g1 g2
(2)
S1 S2. s
( )
s= 5, Qg+ 5,0g, (3)
© : ; (
) S1 82
L S1= SISl $2= $2° $2a,
s= (s1,°s1a) Ogi+ (s2° s24) Qg2 (4)
s 21, S1 $ ’
s1 , Ly, Sla
, Lia,

g1=Lid(Li(s))
= Lla(Llr((Slr. 3111) ®g 1))+ Ll(L(Lll((( $2r° 5211) ®g2)

(5)
1 g1 , g1 ,
2 g1 s s 2, g/ 1
gl 2 ,
2 2, Sor
Ly, s s
(s2:° $24) Og2 P, (5)

g1="LidLi(s))
= Lla(Llr((Slr. 3111) ®g 1))+ Ll(L(Lll((P(L( 32r.32u) ®g2))
(6)
‘Pu; (Pa- (SZI. SZu) Llu

u(t)= exp(jod+ (= 1)"pT0k(1- n/PRF)?) rect[t_nT/PRF]
(7)
T ’ (‘l)L‘
(5) L, n n+ 1
p(T.n) = fexp((— D" e k(T 1))
cexp(— (- )™ je e ki) de
= el (= 1% T BT fepl (- 7]
C Tek(t+ /2 dt
. 12
exp|: T sgn( 2hy) * Ky 22kl’cf k 2
= (- 1" [, *[Ci+ C
0
+ sen(2k)j(Si+ So. | TIST (8)
Ci ¢
= S[ Jh(T Esgn(2k)1 T )]
1
C: ¢
= F T
5= gL [E(TFse(2k)1 71 ]
p(Tin)=p (Tn+ 1), S
S (T m)= p (T, mespl i, | 2209| ° (9)
’ ’ “| "PRF
s k, ,
no p(T.n)=p (Tin+ 1),
s ,
- SAR 400km, 670km,
850km, 0. 03m, 9n* 0. 27m,
30MHz, 7. 5Us, PRF 1700Hz2
1(a) (b). 1(a)
. . 1(b)
, 34dB.
1(b) ,
p(T.on)=p (Tin+ 1)
4

SAR

SAR



2005

1006
s SAR
SAR
SAR s
1,2, cone N, n
exp(j* @+ j00)* exp(j* Pu), n= 1,2, N, @
2 t
b,.
sa(nix, t)= exp(j* ) si( nAx, t)+ exp(j* Pu- 1)
* sy nhx, 1) (10) [ 1 A EEERRE R
si(nAx,t) so nix, t) I(c) s s 1
. Ax (d), 40dB , 1(b) (c)
si( nAx, t) s 2 6dB 20dB.
1 s ,
sa(nAx, t)= sq(nhx, t)* exp( =  Pu-1) 1(b) I(a)
= exp(j* (Pu— bu-1))* sar(ndx, t)+ saa nAx, t) I(d) 1(0) . ,
= exp(j* ¥u)® sari( nAx, 1)+ sir2(nlx, 1) (11)
, sa(nhx, t) 2 ’ -2
exp(J* ¥a) 1 . 6
(6) ®, exp(j* ). . s Al nbx, t),
1 exp(_ j. Ll)n)
2 (pw ‘Pa. (slr- 524) A ’
B
S$2a 5
b, .Yy, R
. 3(a)
4 ¢" > 1( C),
20dB. Lo, ) - 3(b)
1 1
K T AR e T AR )- . 3(c)
5
, (c) 3(0b)
, 3(c¢)B
g 1= Lo Li(s))
(b)B

= Lia(Lir((s1:° s1a) Og 1))+ Liaf Lir( Pol s2:* 524) Og2))
CPau (SZr. 32(1) Lla

S2r Llr s

ffl 2 i A i

>

, 1(b) 3
g adinl/iiore
© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. Mh%ﬁg%&%%.cnki.ncl



1007

6
B
[3]
A
[4]
7
(@)
[5]
[6]
’ (5)
[7]
[8]
B i) [9]
’ ’ ()
M3 R RIER
s 1
[ 1] . — [M].
, 1989, 87— 87.

ZHANG Cheng bo. Synthetic Aperture Radar
analysis and Application[ M] . Beijing: Science Press, 1989. 87— 87.
[ 2] : ( ) [M].
, 1978. 8- 8.

Principle, System

M I Skolnik. Radar Handbook( Vol. 8) [M]. Beijing: National Defence
Industry Press, 1978. 8- 8.
A Currie, M A Brown. Wide swath SAR[ J]. IEE Proc F, April 1992,
139(2):122- 135.
J P Aguites. New designs or modes for flexible Space borne SAR[ A] .
TGARSS 2002: 2002 IEEE Intematonal Geoscience and Remote Sens
ing Symposium / 24th Canadian Symposium on Remote Sensing Pro-
ceedings[ C] . Piscataway, N J: Institute of Electrical and Electronics
Engineers, 2002 674— 676.
H D Guiffiths, P Mancini. Ambiguity suppression in SARs using adap
tive amay techniques| A].IGARSS’ 91: Remote Sensing, Glohal Monr
toring for Earth Management: 1991 Intemational Geoscience and Re
mote Sensing Symposium | C]. New York, NY: Institute of Electrical
and Electronics Engineers, 1990.1015- 1018.
K Tomiyasu. Image processing of synthetic aperture radar range amr
biguous signals[ J]. IEEE Trans Geosci and Remote Sensing, Sept.
1994, 32: 1114- 1117.

R R R SAR

[J1. ,2003,31( 12):1800- 1803.

M Younis, W Wiesheck. Digital beamforming in SAR sysems[J].
IEEE Trans Geosci and Remote Sersing, July 2003, 41( 71) : 1735-
1739.
Giorgio Franceschetti, Riccardo Lanaric. Synthetic Aperture Radar Pro-
cessing[ M]. Boca Raton: CRC Press, 1999. 76— 76.

, 197 4 s
s . E mail: tangho @

mail. ie.ac. cn

A7 10 s

. E mail: wwang@ mail. ie.



