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Effects of Antenna Beam Steering on TOPSAR Imaging Quality
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Abstract; The step-by-step steering of antenna beam for spacebome TOPSAR ( Terrain Observation by Progressive
Scan SAR) mode has significant impacts on image quality. The modulation law of spacebomne TOPSAR mode beam sieering
for azimuth signal is analyzed, and a mathematical model of azimuth beam step-by-step steering is implemented. Besides,
based on the theory of paired echoes, the formulas of the amplitude and position of azimuth paired echoes are derived. The
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relationship b beam

pped steering and both amplitude and position of paired echoes is quantitatively described.

Finally, the computer simulation is used to verify the validity of theoretical analysis.
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0 35 W

2 # TOPSAR( Terrain Observation by Progressive
Scan SAR) TR RIT JLAF 48 th B9 — i &4 35
gpasrg et . TOPSAR TR & B Bk
Zan R, BB FALE BRI, & F 776 A E
{8 ¢ B B A ] 4 7 £t 1) R 4% 7 1) P R ), B
5 4R 0 7 10 42 1 1 4 R4 L, TOPSAR T
Ve R MRS KT, B THME S50%
ERERKHAUMEERR, #Eid TerraSAR-X L hrkb
HOHE X AT %0, TOPSAR MU T R B 6 PRI 16 6
FRRE BB, £A WA Scalloping AL, A ER

Wi B #9:2011-08-17; 4[5 H %3:2011-11-15

EaH, Wb, BER(ESA) H—ER SAR R4
Sentinel — 1 ¥4 TOPSAR RMEX FER ML TH
R,

E # TOPSAR B{=H) SE B T 07 i 16 B SRR
E AR AL REEA T GRS E N
RRAEHEHOFRLRY , XMEHBH N
AUBTHEFRLE T B EREMAH TR, &
BREMERH R, XER4]HXRARHERTT 2
B, (EALFR T4 X Fh L& T BB 2 5 ) ARLYT B, 3F
FFASE B AT LR [ R B AL B 5 2P 4w I
BUXE, XS] ERBERENMGRREBH
RSB MRGHTT T 597, B R TOPSAR A FRE






gam

R % RRUEREEEH T TOPSAR B EEEHEW 489

mT,T

-4T, 31‘ 2T, -T, |o 7, 27,37, 4T, T

P ’
1 yr2Cr Y3y (DL &) &

L W MR
BEINE g | K| R ]| RARKE
EMMRE e nE

H2 E#pEeRA T8 TOPSAR R AH
Fig.2 TOPSAR acquisition geometry with beam
stepped steering
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Fig.6 The relationship between stepped steering time
peak sidelobe ratio and integral sidelobe ratio
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