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A Novel Expandable SAR Satellite System Based on Time Modulated Antenna
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Abstract: The space-borne synthetic aperture radar (SAR) system is playing an important role, with all weather
and all time observation capability, in monitoring earthquake, flood, typhoon and other nature disasters. Bistatic
and multistatic SAR systems proposed recently also have a high potential for scientific, commercial and security
applications. However, the cost of large SAR satellites in orbit is tremendously high. Bistatic system usually needs
several identical satellites. On account of the synchronization link. the system is lack of expandability. Therefore,
this paper introduces the concept of a novel low-cost microsatellite system based on Ka-band frequency modulated
continuous wave (FMCW) SAR system. It is composed of a set of mutually separated transmitter and receiver
satellites. By adopting FMCW SAR and time modulated antenna (TMA) concept, mass and cost of the satellite will
be significantly reduced. With autonomous task planning, this system can possess diversified observation modes,
providing an expandable solution for single-input single-output (SISO) mode, single-input multiple-output (SIMO)
mode or even multiple-input multiple-output (MIMO) mode.
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Fig. 1 Structure of proposed transmitter satellite
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Fig. 2 Structure of proposed receiver satellite
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Fig.3 Attitude maneuver based on unified benchmark
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Fig. 4 Autonomous task planning
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Fig. 5 Expandable satellite constellation architecture
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Fig. 6 Schematic diagram of transmitters
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Fig. 7 Schematic diagram of receivers

O B R Ay A

g T B AIE A NI E] A R 2 e R SR Y TR RE
R 775 P T TAE . i ons Tt 7R
550 N TF O 38 A G P R T T R AR 4 YRR Dk
(P A ) H R A

Tion = mod[i(i — 12)sin 0,1}}% — %

Tiof = mod[i(iilz)Sin 6,1:|fip+€%
s o BRI T, g7 41 00 Bk [ J 39, ke
ETIERIE [,

MESMNSk& kMmoo AR R R
MR 15 5 Rl

S,(l‘) — efj(nfl)Ka'smﬁejw“ (2)

@)



535 %% 2018 4E4 6 1) WA

SR — B0 LTI ) 9 A B AL SAR TR R4t 55

8§ MMEXTEE

Fig. 8 Schematic diagram of observation mode
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Fig. 13 Perspective antenna
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