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A comparative study on the reliability of grating projection measuring system in three- dimensional recon-
struction of dental cast WU Jiang', GAO Bo!, ZHAO Xiang- hui’>, SHEN Li-juan’, MAO Yong. 1. Dept. of
Prosthodontics, School of Stomatology The Fourth Military Medical University Xi'an 710032, China; 2. Institute of
Neuroscience, School of Basic Medical Science, The Fourth Military Medical University, Xi'an 710032, China
[Abstract] Objective To investigate the reliability of a newly developed grating projection system 3DSS- STD-
by three- dimensional reconstruction of dental cast, so as to offer some evidence for dental computer aided design
and computer aided manufacturing CAD/CAM . Methods Five groups’ data of mandibular dentition cast from dif-
ferent angle: Occlusion, right lateral dentition, anterior dentition, left lateral dentition and posterior of the cast were
scanned and acquired by 3DSS-STD-  new measuring system. The five groups of acquired data were then under
simplification and combination process and the digital dental cast was finally reconstructed by the reverse engineering
software Geomagic 6.0. After the reconstruction process, the plaster dental cast and digital reconstructed dental cast
were then manually and digitally measured respectively by different items Width of incisors, width of anterior dental
arch, width of buccal segment, length of anterior dental arch and length of buccal segment. The manual process was
undergone by vernier caliper and the digital process was by reverse engineering software. The statistical analysis was
then undergone in order to evaluate the reliability, repeatability and scan- precision of the new grating projection
system. Results With the statistical analysis results, the grating projection system 3DSS- STD-  showed its good re-
liability and repeatability in three- dimensional reconstruction of dental plaster cast. There were no significant differ-
ences between the data acquired by 3DSS-STD-  digital scanning system and manual measurement by vernier
caliper in the precision. Conclusion The new grating projection system of 3DSS-STD-  equipped with high relia-
bility and fast speed can meet the need of the fast data acquisition and three- dimensional reconstruction of dental
cast and CAD process.
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1 ( mm, Xz%9)
Tab 1 Measurement results between plaster and digital dental cast mm, X9

A 25.83+0.015 27.58+0.011 44.81+0.014 5.38+0.014 27.54+0.020
B 25.82+0.014 27.59+0.010 42.81+0.013 5.37+0.017 27.57+0.025
c 25.82+0.021 25.58+0.110 42.790.011 5.36+0.015 27.55+0.021
D 25.79+0.018 25.50+0.023 42.79+0.015 5.34+0.018 27.48+0.023
2 charge

Tab 2 Statistical analysis of measurment results coupled device CCD
between plaster and digital dental cast

% r P
1 0.017 0.255 1.000  0.000
2 0.036 0.353 1.000  0.000
3 0.045 0.675 0998  0.000
0.06 mm
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