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Abstract

Currently, most low-cost 3D scanners on the market are laser-based. A laser-based 3D scanner has a disadvantage
in that the scan speed is slow and the accuracy is low. We have developed and used an optical scanner as a way to
compensate for this. However, optical scanners are disadvantageous in that they are expensive. Therefore, in this
paper, we design a high-performance, low-cost 3D scanners with improved measurement accuracy. To do this, we
designed an optimized scalable connection structure of the hardware circuit that constitutes the embedded system. In
addition, Gray code method and Phase-shift algorithm are adopted to realize stable and high precision even in the
change of external light. Finally, we designed the sub pixel accuracy technique to improve the measurement accuracy.
We applied ROL (Region of Interest) selection function by applying sub pixel accuracy technique and shortened
calculation time by unnecessary background removal function.
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Table 1. Simulation comparison

Existing Product

distance(mm) 125 250 550 700
Capture Area X(mm)| 90 205 420 560
Capture Area Y(mm)| 64 150 310 410
XY Resolution(mm) | 0055 | 0.125 | 0.26 0.35

Accuracy(mm) 0.01 0.02 0044 | 0.0
Research Product

distance(mm) 125 250 550 700
Capture Area X(mm)| 75 150 330 420
Capture Area Y(mm)| 56 117 247 315
X,Y Resolution(mm) | 0.0468 | 0.0937 | 0.2062 | 0.2625

Accuracy(mm) 0011 | 0022 | 0055 | 0065
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