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Abstract: Radar fast three—dimensional imaging based on linear array scanning has recently been developed and applied due to its
vertical non—scanning, large field of view, high sensitivity and high precision. The beam shaper is a key component of linear array
detection. However, the traditional beam shaping method can hardly satisfy our requirements for obtaining unbiased and complete
backscatter intensity data. The desired beam distribution should be roughly flat U-shaped, rather than Gaussian or uniform. Therefore,
we propose an optimal beamforming method. By adopting a pair of conical lenses and a cylindrical lens behind the beam expander, the
expanded Gaussian laser is shaped into a linear beam whose intensity distribution is more consistent with the desired distribution. In
order to better meet the requirements, the off-axis method is adopted. The design of the best beamforming module is explained
mathematically, and the performance of the module is verified by experiments. The experimental results show that the best beam shaping

method can effectively correct the intensity image and provide 30% higher detection area gain than the traditional method, thereby

improving the imaging quality of the fast 3D imaging of the Radar based on linear array scanning.
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