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Design and experiment of space borne synthetic aperture ladar

for non-cooperative targets imaging system
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Abstract: Synthetic aperture ladar is a generalization of the synthetic aperture technique in the field of
laser coherent detection with a higher resolution compared to the conventional synthetic aperture ladar.
Compared with airborne and ground-based applications, there was no atmospheric turbulence and
mechanical vibration in space. It's very suitable for the application of synthetic aperture ladar. At the
same time, synthetic aperture ladar’s advantages that the resolution doesn’t change with distance change
can also be conducive to large scale spatial distance detection. Non-cooperative target high resolution
imaging model was established with analysis on the key parameters of the system and a geostationary
orbit system was designed. The system engineering need further breakthrough key technology. Combined

with theoretical analysis, a scaling model validation experiment was carried on with space satellite motion
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simulated by the turntable and the cross-range resolution of 1 mm was obtained, proving the practicability

of the system analysis and rationality of the system. The space-based synthetic aperture ladar technology

has great promotion in applications.
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Fig.1 Space-borne synthetic aperture ladar
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Fig.2 Waveform of pseudo random codes and the compressed result
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Fig.3 Modulation and demodulation of the space-borne synthetic aperture ladar
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Tab.1 Parameters of space-borne synthetic

aperture ladar

Parameter Value
Range resolution/cm 5
Azimuth resolution/cm 5
R»/km 42 064
Ry/km 42 164
Transmit power/kW 1.7
Distance/km 100
Angle/prad 10
Synthetic aperture length/m 1
Repeat frequency/kHz 4
Sampling frequency/GS-s™' 5
Bandwidth/GHz 3
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Tab.2 Parameters of the reduced scale model

experiment
Parameter Value
Rotation speed/(°)-s™ 45
Angle resolution/(°) 0.001 25
Range/cm 20
Spot diameter/cm 2
Bandwidth/MHz 400
Transmit power/mW 10
Sampling frequency/GS-s™ 2

—

Repeat frequency/kHz
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Fig.7 Target (a) and the experiment system (b)
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Fig.8 Imaging process of space-borne synthetic aperture ladar
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