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Development of structured light based 3D scan system

for application of dental correction
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ABSTRACT

Development of structured light based 3D scan system

for application of dental correction

Dong-ho Jung
Advisor : Prof. Goo—Rak Kwon
Depar tment of information Communication Engineering

Graduate School of Chosun University

In this paper, a structured light based 3D scanning system for dental
correction is proposed. The system consists largely of hardware scanner and
scanning software. The scanner consists of |ight source, detector, rotary stage,
and arm controller. The scanning program includes structured light control,
geometry calibration, 3D point cloud acquisition, and 3D geometry modeling. The
light source is white LED projector which can control 40 pattern light. The scan
data can be control various direction by the rotary stage. A size of the target
object is less than 10cm and measurement distance is about 20cm.

The system is applied structured light scanning thecnique to acquire accurate
30 model. The structured light scanning provides accurate results even if the
measurement range is short. The scan accuracy of the proposed system is under
0.01mm. A scanning speed of the system for full 3D model is under imin and a
scanning speed of a part of scan data is about 18 seconds.

The scaner performance can be applied to dental area. To design artificial
teeth or detal implant, 3D scan data of the dental correction is needed. The

proposed scan system is optimized to the area.
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1) Basic simplification

- Set the center of the gear to be the origin

- Mass of the scanner is concentrated on the end of the beam

- Mass of the beam is distributed in a uniform and isotropic manner
2) Centroid of the scanner + beam structure

Mass of the scanner

; i
n;=0.6kg myl+mg 5 2ml+myl

Centroid P =

m,+m,  2(m; +m;)
3) Torque required to rotate the gear
2myl+myl l
Mass of the beam T, = (my+my) x mcose ={myl+m; 3 cos @

m:=0.4kg 4) Torque required for the motor (= Torque required for the worm)
L(?llngl of the beam -Think of the mechanical efficiency of power transmission ¢

/ =35cm Py=cPw(0<c<1)

Py =Tgwy, Pw = Tww,

5) Determine the torque specification required for the motor
0.7
Tw= T-cose,(0< e<1)=k'TH

- Tz is holding torque of the motor

- k stands for the torque drop generated when motor rotates
- Consider the worst case where ¢=40%. k=0.3. and 6=45"
- Ty of the motor should be greater than 4.95 kg-cm

Angle formed by the
beam and the horizon

I
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001)
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K
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