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Abstract: By the use of the principle of compressed sensing (CS) theory which is based on the sparsity or
compressibility of signals, a new sparse representation for azimuth is proposed through the analysis of syn-
thetic aperture radar echo signal. On this basis, a SAR echo signal processing method is obtained and a 2D
SAR imaging algorithm which achieve a fire-new data collection and coding of signal is established. The use
of this algorithm not only suppresses the side lobe effectively but also enhances the resolution of imaging
target to a certain extent, and simultaneously needs less amounts of data for imaging, which provides an
efficient path of decreasing the data rate of high resolution synthetic aperture radar. The feasibility and va-
lidity of the method proposed in this paper are tested through processing both simulated data and real radar
data.
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Fig.1 SAR imaging process based on

compressed sensing theory
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Tab.1 Radar simulation parameters
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Fig.2 The simulation results
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Fig.3 Imaging results of RACS algorithm under
different lower sampling rate
25 PP BT R 4 A A AL AR T A LR
FVEAALREE DL/ 1Y B B 52 B A%, id L AT LA
AR 5 7 —E B LS TR BAr
3.2 ZiN#EEALE
AT R HT Y S0 B SR A SRR B AR Y
RADARSAT-1 K 48 = 2 O 22 KA K Jay WAL BT
A BB DM 30.3 MHz, AR N Y A% 4 1 43 %
WA N 6 m Al 10 m, HALSH L FE 21T,

x2 BEFLFH=H RADARSAT-1 8%
Tab.2 RADARSAT-1 parameters for the vancouver scene

24 f 24 f
FHEH 32.317 MHz | AAHEB#EE 7062 m/s
Wi h 55 72 30.111 MHz BB HAR  0.721 35 MHz/ps
Wk 5.3 GHz Bk 58 41,74 ps
WRIK 0.056 57 m | BEEIFMRIFE  6.595 6 ps
PkohEEHE 125698 He | TREMEEZE 7189029 m

4 Ca) 25 T 42 KR AF A b DX 0 35 ) T
R 3 DX 3k A Sl (4% . DA Pl He m] 3 R ST H AR B
FIEVE ) 6 80248 , A T S 1 R U, SR 48 R 5R B
S H FR, H 0T 7 57 R R R, BT LUFRAT
A5 6 BT F8 B0 o B HE VR A 5 i e E AT b B
> 56 0E AR SCER R R A R .

Bl 4(h) 45 T BERFER Ny 0.5 B A H RACS
A T S B HE Y AR AL BRAS SR, JEF RACS &
AR A SO T O H bR AR B H SR RCR
B RT3 TF RD B35 0 G800 BRSOl 0.4
A G2 A E BRATS 05 AT T B DS R AR 1 Ak B 4 SR ok
BB R A SCHE ) 3 T e 4 R B
R SAR G BRI RE e i w4 A H i B
B, — 25 B E T A SO A Rk .

9200
9 000
= 8800
28600
&8 400
™8200

8 000

7800 x10
12 14 16 18 20 22 24 26 30
FEES19)/m

(a) LW EG

9200
9000
£8 800
~
1T 8 600
&=
= 8400
8200
8000

78000 1203

x10
456 7 8 910
B /m

(b) CR=0.5I A% 4k ¥ 45 F

Bl 4 FET RD Bk i S0 4 4

Fig.4 RD imaging algorithm based on measured data
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