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Outdoor Experiment of Down-Looking Inverse Synthetic Aperture
Imaging Lidar
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Abstract Outdoor experiments of down-looking inverse synthetic aperture imaging lidar at 1.8 km and 3.4 km are
processed. A nonlinear correction algorithm is given under the remote imaging mode, in which the phase delay
cannot be neglected. In the experiment, the targets are pyramids put in the unmanned aerial vehicles and the
unmanned aerial vehicles with retro-reflective material. The images of pyramids in different imaging distances and
the unmanned aerial vehicles at 1.8 km are obtained through the range bin alignment algorithm in the orthogonal
direction and phase compensation algorithm in the azimuthal direction. The two-dimensional resolutions reach
7.2 mmX5.8 mm at 1.8 km and 12.7 mm X 9.2 mm at 3.4 km.

Key words atmospheric optics; down-looking inverse synthetic aperture; imaging lidar; spatial phase modulation;
outdoor experiment
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Fig. 3 Outdoor experiment photo of down-looking ISAIL.

(a) Radar setup; (b) imaging environment
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Table 1 System parameters of down-looking ISAIL
Parameter Value

Wavelength A /nm 1030

Vibrant angle /() +7

Beam size /mm X mm 8X8

Vibrant frequency /Hz 760

Focus length of launching or receiving lens /m 1.2
Imaging distance /km 1.8.3.4

Speed of unmanned aerial vehicle /(m * s™") 3,5

Modulation length /mm 6

Sampled frequency in orthogonal direction /MHz 31.25
Sampled frequency in azimuthal direction /Hz 1520

Focal length of cylindrical lens /mm 60,—60
7.2X5.8,

Range X azimuthal resolution /mm X mm
12.7X9.2
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