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Development of High Resolution SAR(NexSAR) with 30 cm Resolution
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Abstract

SAR(Synthetic Aperture Radar) is an all-weather imaging radar and is widely used in military and civil application.
Especially high-resolution SAR images are very important in militacy purpose because it can be used at target
recognition application. LIG Nex! developed a SAR system called NexSAR with bandwidth of 600 MHz and resolution
of 30 cm to obtain technologies required for high-resolution SAR. To achieve 600 MHz bandwidth of waveform
generator, two DDSs are used and its output signals are SSB modulated. And deramp technique is used to reduce the
sampling rate of ADC at high resolution mode. NexSAR has stripmap and spotlight modes and its functionality and
performances are evaluated through ground and flight tests,
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Fig. 1. Airborne SAR system design tool.
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Fig. 2. CNR variation with range.
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Table 1. System parameters of NexSAR.
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Fig. 3. Block diagram of NexSAR.
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Fig. 4. Concept of deramp.
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Fig. 5. Block diagram of waveform generator.
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Fig. 6. Figure of waveform generator.

T o YYEL EEXE HAHY

w8 A7) 2709) DDS(Direct Digital Synthesizer),
SSBM(Single-Side Band Modulator), FFGA 55 F£
TAELE A3t AZsET. 209 DDSE 7
ZHI A 4159 Q Ad NS E A4 de SSBML
B A8 it 4 F34 1.5 GHz£300 MHzS
H(chirp) ASE AT} WbE o2 @o| ALL3}
T Analog DeviceAH] DDS+= 32 E3 F8 0] 1,000
MHzO|E 2 600 MHz ©|49] e &) A3 E A
371 M e Fo4 A 71E AHEE A} SSB mo-
dulationg 3 of st} Fub¢ AujNE AMS 7£H
o] ZHA3IA T 714 WA Huhte] &S &
H3}17) 915t NexSARN A &= SSBME AH&atadh
T M DDSY] Y L A 5718 237 93
H7H4 52 E AHESTHIE 59 clock distribution,

186

Marker a

600.000002 MHz
-0.26 dB

28 7. 98 24719 9F 33 23
Fig. 7. Measurement result of bandwidth 600 MHz chirp
waveform using spectrum analyzer.
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Fig. 11. Figure of NexSAR.
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Fig. 12. Flowchart of stripmap mode signal processing.
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Fig. 14. Mounting position of NexSAR in PIPER.
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Fig. 15. Mounting NexSAR inside of PIPER.
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Fig. 16. Before take-off.
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Fig. 17. Flight path of 1st flight test.
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Fig. 22. Comparison of SAR image obtained by NexSAR

J8 18 A Y E BE AFES $13 4u] 44X (right) and satellite optical image(left).

Fig. 18. The experiment setup for measuring the reso-
lution of NexSAR.
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Fig. 23. Zoomed images of NexSAR image.
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