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Improvement of the Responsive Deception for Spaceborne SAR

GAN Rong-bing WANG Jian-guo

(School of Electronic Engineering, UEST of China Chengdu 610054)

Abstract The responsive deception for spaceborne SAR is studied and improved. The algorithm is
got by analyzing the range domain and cross-range domain respectively. This algorithm provides high
precision compress of cheat targets. And merely need the estimation of few radar parameters as: Dopppler
frequency rate from the echoes, radar velocity and radar pulse repeat frequency. The demand of the
precision of parameters is analyzed and the result shows that the request is little. The method of the
estimation of Doppler frequency rate is worked out. The correctness of theoretic analyze and the validity
of the algorithm are proved by computer simulation. The algorithm is of good signification for the theory
and the practice of jamming signal production.

Key words synthetic aperture radar; electronic countermeasures; cheat jamming; Doppler
frequency

(Synthetic Aperture Radar SAR)
(1]
[2] SAR [3]
SAR [4]
SAR [5] SAR

[6] SAR

2004 — 09 — 20
(1975 -)



5 : SAR 615

1
1 SAR SAR
SAR SAR SAR
1.1
SAR p(t) = a(t)exp(jBt + jat®)
P(w)
H (@)
S;(®)=P(@)H (w)exp(jw2R;/c) (1
s, (t) = p(t-2R /c) 2)
S, (@) =P(w)exp(jw2R, /cC) 3) !
H(w)=oexp[jw2(R, —R;)/c]=oexp(jor;) 4)
7, =2(R -R))/c 7
(1) 4 @) 7
7
1.2
[71
Afps.  Afesh Afy, Afes..  Af
R/ (S)~[R; + f; £ _ ZJ]+[— 2D + ;']s— 4R s’ (5)
Af.s, Af.s] At Afgs Af
S) ~ Dc*tc R*tc _ Dc R*tc 3——R52 6
R(s)=[R. + 5 4]+[ 5 Tt 2] 2 (6)
foe fr (5) (6) “)
H (@) = o exp[2af, (S, —Si) — e (Sg — Si)lexp[j@2(R, — Ry,)/ clexp[2afe (5, —S,)s] (7
1 2 7; 3
7; 9(s) c
7; =2(R, —Rj)/c=2x; /csin(0) ®)
9(s) = exp[—j2nfe (s, — Sic )s] = exp[—j2xf, (yjt IV,)s] ©
yjt :Vs (Stc _Sjc) (9)
V, (Pulse Repetition Frequency PRF) 5000m/s
PRF
1.3
[8]
2 N

Bq



616 34
f. =B, /(N PRT) (10)
(D
) ©)) 3)
2
©) 5 (1)
eXp{jnfR[S—hﬁ—Sjc]z}
fa V,
I VA f, V.
yt:f_R\7y1t+Sjch:f_RTyjt+yj (11)
R s R s
Yit Yj
v f
Ay, = (TS_R_I)th (12)
s fR
2.1
(12)
AV, 12)
AV, AV, AV,
Ay, =———y m[-—2+ S : 13
Yi V1AV, i =l V. (Vs ) 1Y 13)
(13) 3 AV, /V 2
5357MHz 800 km 45°
5000m/s 600 m 10
-9 —54 m
2.2
(12)
Af, fq
Ay, :(AfR/fR)yjt (14)
100 - —T = —789 Hz/s
50, | 1 10 79 Hz/s
s0f | 10 60 m
T E. R P o
0 e
S R
- | 2
~50L : [
-50 -25 0 10 25 50
Ry/(%)



5 : SAR 617

MATLAB
© 0) (0 100) (600 2 000)

3a

3b 3c 3b 10
50 m 8.3 3¢

10

60 m 10

PRF

[1] . 1. , 1995, 1(1): 37-47

[2] , s , . SAR [I]. ,2002, 13(3): 70-73

[3] Dumper K, Cooper P S, Wons A F, et al. Spaceborne synthetic aperture radar and noise jamming[C]. Radar 97, 1997,
14-16: 411-414

[4] Condley C J. Some system considerations for electronic countermeasures to synthetic aperture radar[M]. London: Her

Majestry’s Stationery Office, 1990

[5] , , ) SAR (1. , 2004, 19(2): 23-26
[6] , , , . [J]. ,2003, 31(12): 1 900-1 902
[7] . [M]. : , 1999

8] , . . , 1994, 22(6): 10-16



