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Fresnel telescope (short for Fresnel telescope full-aperture synthesized imaging lidar) is a new high

imaging system.

resolution active laser imaging technique. In one-dimensional scanning operational mode of Fresnel telescope, spatial
filtering. in which we use resampling interpolation to transform the signal into two-dimensional uniform distribution
Key words

distribution of sampling signal is non-uniform because of the relative motion between target and scanning beam,

OCIS codes

which affects the fast Fourier transform in the following matched filtering algorithm. We propose the complete
target and area target with computer simulation, which prove that the designed imaging algorithm for Fresnel
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imaging algorithm for Fresnel telescopy, including space-time transform, resampling interpolation and matched

5l

—

form. Three different resampling interpolation methods are analyzed. and we get good reconstruction results of point
scanning
=

telescope is effective. This work has substantial practical value and offers significant benefit for Fresnel telescopy
110.6770; 100.3008; 280.3640; 010.0280
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Fig. 5 Comparison of imaginary part of ideal signal and cubic interpolation signal
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Table 1 Difference of real part between resampling

interpolation signal and ideal sampling signal

Mean value Variance Slar'lde.lrd
deviation
Nearest 0.1616 0. 0306 0.1748
neighbor
Linear 0.1268 0. 0296 0.1722
Cubic 0.1090 0.0258 0.1607
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Table 2 Difference of imaginary part between resampling

interpolation signal and ideal sampling signal

Mean value Variance itapda}rd
eviation
Nearest 0.1616 0. 0306 0.1749
neighbor
Linear 0.1269 0.0296 0.1721
Cubic 0.1080 0.0254 0.1593
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