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Downward-looking 3—D imaging configuration and algorithm

for synthetic aperture ladar
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Abstract: Traditional 3—-D laser imaging systems are based on real aperture imaging technology, whose
resolution would decrease with range’s increasing. An advantage of synthetic aperture imaging technology
over real aperture imaging is that the resolution of the imaging system is constant with range’s increasing.
In this paper, a novel 3—D imaging system was given, which was based on synthetic aperture technology.
According to the characteristic of the signal, a suitable data progressing method was proposed based on
the flood-light transmitting mode and multi-beam receiving mode. Firstly, in the range dimension, the
signal with large time bandwidth product was adopted to obtain high resolution with the help of dechirp
technology. Secondly, in the along-track dimension high resolution was obtained by synthetic aperture
technology, in which the phase error caused by long scan duration was taken into account and
compensated. Thirdly, in the cross-track dimension traditional real aperture array imaging method was
adopted. Finally, simulation was provided to demonstrate the effectiveness of the proposed system.
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Fig.1 Transmitting and receiving modes of downward-looking

3-D imaging
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Fig.2 Flow diagram of proposed algorithm in one phase center
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Tab.1 Simulation parameters

Parameter Value

Carrier wavelength/pum 1.5
Signal bandwidth/GHz 6

Aperture of transmitter/cm 0.8x0.2 (CxA)

Number of receiving elements 65
Pulse repetition interval/ s 50
Sampling frequency/MHz 20
Flight altitude/km 2
Velocity/m-s™ 60
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Fig.5 Imaging results of proposed algorithm
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