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A 3D Foot Scanner Using Mirrors and Single Camera

Seong Youb Chung* and Sang Kun Park**

ABSTRACT

A structured beam laser is often used to scan object and make 3D model. Multiple cameras are
inevitable to see occluded arcas, which is the main reason of the high price of the scanner. In this
paper, a low cost 3D foot scanner is developed using one camera and two mirrors. The camera and two
mirrors are located below and above the foot, respectively. Occluded area. which is the top of the foot,
is reflected by the mirrors. Then the camera measures 3D point data of (he bottom and top of the foot
at the same time, Then, the whole foot model is reconstructed afier symmetrical transformation of the
data reflected by mirrors. The reliability of the scan data depends on the aceuracy of the parameters
between the camera and the laser. A calibration methed is also proposed and verilied by experiments.
The results of the experiments show that the worst errors of the system arc 2 mm along x, v, and z

directions.
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Fig. 1. Occluded areas projected by mirrors.
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Fig. 5. Structured beam laser model for the proposed
system.
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Table 1. Specification of CCD Camera®!

Parameter Specification
Camera Model DMK 21BGO4.H
Scan Type Progressive scan
CCD Size 1/4"
Resolution H: 640, V: 480
Pixel size dy: 56 ym, d: 5.6 um
Focal Leagth £ 4.61 mm
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Fig. 6. Foot scanner.
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Table 2. Calibrated internal parameter of camera

Parameter Calibrated Value
a(=fd), B(-fd) 742.19, 75015
g, ¥y 350.52, 210.86
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Plane a b ¢ .
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