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ABSTRACT

In this paper, we present the results of our research to perform 3D laser scanning functions by adding a
focusing lens to a conventional 2D laser scanner. For the optical design, the ray-tracing technique was used
along with a total of four lenses as the variable incident focusing lens, the collimating lens, and the F-Theta
lens. As design variables, the curvature of the incident focusing lens (Lens #1) was assumed to be us, | mm
and sumed mm, and the incident angles were set at Ocidenus, l. In addition, the distance between the
focusing lens and the collimating lens was set to vary from 5 mm to 15 mm. When the incident focal
length was varied from 5 mm to 15 mm, the exit focal length was calculated to vary from 67.5 mm to 56.8
mm for the lens with R = 100 mm and from 108.5 mm to 99.0 mm for the lens with R = 150 mm. When
the incident angle was 0°, the focal aberration was only slightly observable at 10um in both the x- and
y-direction. At 7.5° was the focal aberration of approximately 20~50um was measured at 20um. To investigate
the chromatic aberration of the designed optical device, the distortion of the focus was observed when the
550 nm beam was simulated on lens designed for a 980 nm wavelength.
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