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Influence of llluminance and Color Temperature of Light on
the Accuracy of Two Intraoral Scanners Used for Complete
Arch Digital Impression in the Dental Model

Kanokkarn Kwansang* Paitoon Daosodsai*

Abstract

Objective: Compare the trueness and precision of two intraoral scanners under different
illuminance and color temperature of light.

Materials and Methods: Using 3M™ True definition and Trios scanned a maxillary dental
model attached four metallic spheres on teeth in a dark room and various lighting conditions (light-
free: 0 lux warm white: 500, 1000, 2400 lux Daylight: 500, 1000, 2400 lux). Using geomagic qualify
software, measure distances between the center of spheres and compare to the reference data
from coordinate measuring machine. Calculated from the discrepancy, relative and relevant errors
represented trueness and precision, respectively.

Results: The relative errors were significantly different between the light-free and illuminated
groups in the daylight of the 3M™ True definition and the warm white light of the Trios. The
relative errors also were significantly different between color temperature of light, of daylight greater
than warm white in 3™ True definition, as opposed to that in the Trios scanner. In addition, both
relative errors and relevant errors were significantly different between scanners in some lighting
conditions.

Conclusion: llluminance and color temperature affect only scanning trueness, and scanner

type affects both trueness and precision.

Keywords: Intraoral scanner, Accuracy, Light

*Department of Prosthetic Dentistry, Faculty of Dentistry, Prince of Songkla University, Kho Hong, Hat Yai, Songkhla 90112,
Thailand.
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Fig 1. (a) Maxillary dental stone model attached metallic spheres.

(b) Two light bulbs projected to the model.
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Fig 2. Demonstrated the scan patterns recommended by each manufacture,
(a) 3M™ True definition, (b) Trios.
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Fig 3. (a) Demonstrated reference data measured by Coordinate Measuring Machine.

(b) Demonstrated scanned data measured by Geomagic qualify software.
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Table 1. Absolute deviation (um), relative errors (mm), relevant errors (mm), and amount of

acceptable errors.
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0.003023
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91
90
82
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Warm white 2400 100.98 (124.96
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) ( ) ( )
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) ( ) ( )
) ( ) ( )
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Fig 4. Demonstrated relative errors and significant differences between each group
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Table 2. Demonstrated the p-value of relative error and relevant error comparison among color

temperatures at each illuminance and intraoral scanners.
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0 - - - -
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Table 2. Demonstrated the p-value of relevant error comparison among intraoral scanners at

each illuminance and color temperature.
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wato [waeaa wata [wadan wata [Wasfa wata W

0 0.000 0.000 NS NS

500 NS 0.000 NS 0.004

1000 0.036 0.000 0.026 0.004

2400 0.000 0.000 NS 0.004
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Fig 5. Demonstrated the percentage of acceptable relative errors.
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NNNANUAZINTZHEIIHINGNIRANNIINGN 6 T38y
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deviation)iafis 23-86 lulAsiums wazAiAy
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UM LIAINRANNATINAIANNARIALARDY
fuysal uazANAiBgNANNL BIUNATEIU
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gaumgfizesuss Teyafithudeszineadaluns
Anwildedanunainindouduimsdsuanvd
AINATILATANNARALARDUTNRUS UaRIT
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