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Abstract; To meet the requirements of light and small laser 3D imaging system on airborne platforms, a co-
aperture laser transceiver optical system is designed employing APD array. On the basis of a brief analysis of
the imaging system illumination pattern and optical system structure, the laser 3D imaging system block dia-
gram is given as following; the laser beam can pass through a diffraction element to achieve beam splitting and
the mirror with a hole in the middle is used to achieve coupled launching/transmitting optical path. The optical
system is used for three-dimensional imaging within a distance of 2 km, and the receiving optical system pa-

rameters are determined according to the laser operating range equation to obtain enough echo energy to satisfy
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the noise ratio. In order to avoid crosstalk between pixels, beam expander of five times is designed. Finally,

the stray light is diminished to reduce the impact of the emitted light path on receiving light path by combining

the polaroid and quarter-wave plate. The results indicate that the receiving optics has a diffuse spot diameter

less than 120 pm and distortion less than 0. 2% . The whole optical system could be an example for the similar

design with small size, light weight and fine imaging quality.
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Fig.1 Block diagram of laser launching/receiving imaging system
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Tab.1 Optical design constrain
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Fig.2 Structure diagram of receiving optical system
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optical system
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Fig.5 Principle diagram of transmitting optical system
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Fig.6  Optical system of laser 3D imaging
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