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Abstract A spatial variable resolution scanning three-dimensional (3D) imaging method is proposed to address the
problems of high redundancy of point cloud and low accuracy of image reconstruction in traditional fixed-resolution
scanning 3D imaging. A model of multi-echo and spatial variable resolution scanning imaging is deduced. Target
information is extracted by decomposing multi-echo to achieve high resolution depth image reconstruction. The model is
verified by comparative experiments. The results show that compared with the traditional fixed-resolution scanning
imaging method, the sampling rate of the proposed method is only 50% under the comparable imaging quality, which
effectively reduces the redundancy of the point cloud. The results can support the related application of 3D imaging.
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Fig. 1 Schematic diagram of variable resolution scanning.
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Fig. 2 Flow chart of variable resolution scanning
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Fig. 5 Construction of experimental system.
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Table 1 Scanning parameters in the experiment
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Parameter . .
scanning scanning
Scanning field of view 5.15°X5.15° 5.15°X5.15°
Spot diameter 50 mm 100 mm
Scanning number 18X18 9Xx9
Scanning speed 1C°) /s 1) /s
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Fig. 10 Experimental results. (a) High resolution scanning reconstruction of 3D images; (b) low resolution scanning reconstruction of

3D images; (c) high resolution scanning reconstruction depth map with 18 pixel X 18 pixel; (d) high resolution scanning

reconstruction depth map with 9 pixel X 9 pixel; (e) depth map of the target area in Fig. 10 (c); () 4 times the upper sampling

depth map of the target area in Fig. 10 (d
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