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Three-dimensional evaluation on the repeatability and
reproducibility of dental scanner-based digital models

Gyeong-Tak Lee, Jae-Hong Kim, Woong-Chul Kim, Ji-Hwan Kim

Department of Health Science Specialized in Dental Lab. Science & Engineering, Graduate School, Korea University

[Abstract]

Purpose: The aim of this study was to determine the repeatability and reproducibility of two dental scanners.

Methods: The master die and the stone replicas(Kavo, Germany) were digitized in touch-probe scanner(Incise,
Renishaw, UK), white light scanner(Identica, Medit, Korea) to create 3-dimensional surface-models. The number of
points in the point clouds from each reading were calculated and used as the CAD reference model(CRM).
Discrepancies between the points in the 3-dimensional surface models and the corresponding CRM were measured
by a matching-software(Power-Inspect R2, Delcam Plc, UK). The t-student test for one samples were used for
statistical analysis.

Results: The reproducibility of both scanner was within 3 um, based on mean value. The mean value between
measurements made directly on the touch probe scanner digital models and those made on the white light scanner
digital models was 2.20-2.90 um, and was statistically significant(P<0.05).

Conclusion: With respect to adequate data acquisition, the reproducibility of dental scanner differs. Three-
dimensional analysis can be applied to differential quality analysis of the manufacturing process as well as to

evaluation of different analysis methods.

©Key words : CRM(CAD Reference Model), dental scanner, digital model, point cloud, repeatability,
reproducibility
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Fig. 1. Titanium abutment model

Fig. 2. Stone abutment model
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Fig. 3. White light scanner(left), Touch probe scanner(right)

Table 1. Materials used in the study

brand scanning source precision range output manufacture
Identica White light nner 10 100%100%75m  STLfle  Medit, Korea
(non—contact)
Incise touch probe 0.5 90x90%50m  STLfle  Renishaw, UK
(contact)
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Fig. 4. Example of experimental flowchart of 2 different
readings

3.8 XY
25 4 A A2 A doleis v 3

| frofgt 2ol 7t il—t—ﬂ °P°Hé7l Hs}ﬂ g
B, 2t dlolE ] Bt EEH
2}, Fa3k, At 59 71ed FAES AL, B
E 54 Aot £48 SPSS 12.0 SAA2 =21
(SPSS Inc, USA)E AHg-sto] Aldistglon, A 15 o7
o] $=32 0.058 AAsH3rt,

u;‘é‘d

A
=

oA mgel vy @ ARl B s B

ot

rr
Md

s
o

o)

—

b

o

= A AUR ASE HAE 2Y9 Holg
FEUADL 2.90(1.09mS] Fhe G on], wu A
o v Hoh 22 ¥9E Eiled Bd@EdA))
2.2000.40)un 72 eIt 2 Add SollA A4
27 = 5.00ume] Hjghe Hof, iy iha o] 27y
of Hlel] &2 2te] 2aE WelthTable 3). F 7H4] 27}
UE F3f A5d 32 gAE 1Y ghof o4 ARE
A3 Ash =4

—~~

AFE t—AA A= Qo5 2Jo]
Z B7)o), AR o2 9o AR xH—E] 3249
dAg myzhe] AL Aol} Qs Ao WE
THp<0.05).

Table 2. Comparison of repeatability touch probe and
white light scanner from repeated

measurement
nestarement  Touchprobe Ll B
No. value(um)

1 2.0 2.0
2 5.0 2.0
3 2.0 2.0
4 1.0 2.0
5 3.0 20
6 3.0 2.0
7 3.0 3.0
8 3.0 20
9 3.0 20
10 40 20

Table 3. Comparison on dental scanner—based digital
models of the between touch probe dental
scanner(TP) and white light dental scanner(WL)

rou mean sd Min Max —value
group ) @ @m P
TP 2.90 1.04 1.00 5.00
0.001

WL 2.20 040 200
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