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Evaluation on the repeatability of
dental white light scanner-based digital impression

Jin-Hun Jeon, Kyung-Tak Lee, Hae-Young Kim, Ji-Hwan Kim, Woong-Chul Kim

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

[Abstract]

Purpose: The purpose of this study was to evaluate the repeatability of dental white light scanner.

Methods: The impression(Zerosil, Dreve, Germany) were digitized in white light scanner(Identica, Medit, Korea)
to create 3-dimensional surface-models. The distribution of the discrepancies between the number of points in the
corresponding CRM models and the point clouds in the others were measured by a matching-software(Power-
Inspect 2012, Delcam Plc, UK). The discriptive statistics were used for statistical analysis(SPSS 20.0).

Results: The measurement of repeatablity showed very good reliability. The mean(SD) discrepancy value on the
white light scanner digital models was 8.7(0.67) um, based on SD and absolute mean values.

Conclusion: These in vitro studies showed that repeatability of dental white light scanner is high reliability. These

results can be confirmed in further clinical studies.

©Key words : dental white light scanner, repeatability of dental scanner, digital impression, CRM models,
point clouds
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1995). 7449 339 WA HolEl S HEFHe AL
are] 7 tellA] A P ARA AT 4B
2 QAR ST 5 ojxl HyoRNE A 7l
HHAle] glek. olofat Holel S 25 SlaiAl: YAl
B ABE w2 go} Solt AXH Bash =9
o, oA So] GAel BE 1Y ARE wWekale
of#] 744 Th2 A gt o] XAe] =gjo] Hoirt

(Persson et al, 2009).

A GG A CAD/CAM(Computer—aided design/
Computer—aided manufacture) A|A8lS 0]8&3H T %]
g3} 3Pgol A 2701 9] A X|aRofe| & WIS 7t
A At Hewlett et al, 1992; Luthardt et al,
2001; Dahlmo et al, 2001). X|Z7HA] =2 AREE] AL QL
= 27 = HEA(touch probe) 271U 2}F H]FHE4] 7}
| oA Aol wehA A7 o] F 7HA|
270 Ao g A7F FRE oFL ltiKuroda
T et al, 1996, Persson et al, 2009; Quaas et al,
2007). 3R HEA 32 MU= HEAR S 2
FH(probe)E =419 FHl| A4 HEAHOZH 32
A #HrgY velHE & WAE o &3,
CMM(Coordinate Measuring Machine)©| T3£2]3] wf
Aog iR Alxfdole e HEH o] ®Ae
FEEo] gon, o] AE SHHY ATt St Ae
B AL e}, HA, HIFEA] 27U glo]A A7)
tol lejAe glolA7F duhd e Qe EA R
=71l whet glo| A& $24l8k= CCD 7H|e} 240l Q=
glolA7} Tk flx[ofl HolA Frh, 7hH|2iet glo]A Al
A} Afo] o] AE|, 2= a1 E o] ojn] &AL glemw 7}
|2k 3k oA 424 FA1o] CCD 4] A& 9l $14]
off w2t Zlol(depth)?] Aol ek 4= qlth, o] A
ofefal gttt o] 7= Thed] shke] glofA At
= 2A sk Al oty 2t 270 £S5 2017] S8l 2helE

38 _chghx|at7| 2ot K|

o] HloJA7} F2 o= rHLee KT et al, 2012).

718 TG QVFA 2700l et AE AR
H HEA 2= HEA gEAo] Qe AIE B
stz Eobged| vhef glo]A 2= &Ll 9
gk qhdro] glo} Hr eHgsithe A W&ol ¥aS 4
ItHQuaas et al, 2007). Tl&o] 71 2ol 7%
A whA A @ 27F A3 AEET)
= GrtEo] o5 83 QA 270 Ao
T7F B EobA|aL e}, wiAg A= £
Aol FFstaL 1L el MY FeE Tetal 3
HE dojdlt}, of7]of] ARgE= e F 714
&l WA o] qloA= Al(line) FEHS o
|+= #lo] A (sweeping laser)
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1. &8 =
1) XICHR| 29| =] 3 QA XA
A 2] 2oL Aot £5 FAE e = st &
H# 3, Frasaco, GmbH,
GermanyH ’%}91} 168 215 AEigh & A thA] AHA|
w AR = SA%
= ST o] Heks Al
o AJehz| o] EHVEE 24
517] fiske] AlkstchFig.
1. oA heavy body@r light body®] AR (Zerosil,
Dreve, Germany)g °©]-85to] E|lelaAt2|2] A
A2kl chFig. 2).

Fig. 1. Titanium abutment model(#16)

Fig. 2. Silicone impression body(#16)

2) AlHet 24 ATER0]
AFAE 278t7] Sl WAF A70 <2 Identica®
(Medit, Korea)E AH&skItt. 270 dlol€E it dlo]
|2 H3FA|7])3L 3D-surface @AYol FFAIZ wf AL
St A2 E 9o+ Powerlnspect 2012(Delcam ple., UK)

o|Sit}(Fig. 3).

2AUE ol g

St impression scanning?] ¥HE ZA o ojgt ¢t A H7t

Fig. 3. White light scanner(ldentica®, Medit, Korea)

2.4 Y

1) CIXIE QI HlolE{e] =

ARG 27 O AME DL, EFof Sl HlolE fel
WIS S=Eal YA ZHFig. 4). o] 4H 4
ol A 271 AdE A7 Holgo] AsAler AT
Zt= 5 v A SAelc), wAlsto] gAtE - ZkZko]
ThFEt Ztof A fojzl
o

EH
=
(0]

32+ o7} ARt Aful
Aol HiEE 1AL E3) 321 FAF glo]E(STL file)7}
dojzlrt,

WG 2 S olgste] JIYAIE 1IW HheAos
AAAE sl A MR 279 HolHE CAD
reference model(CRM)Z 4o} tjzto2 Asieich
CRM= Al€Jet 10819] REE2A1Q1 QUFA| &3S F5teq,

10708] AT A7 glole & g5313inh 1070 A2
STLZHY-2 X% CopyCAD 7.350 U
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AR50 point cloud—ASC fileZ HIIA]7]= A S 5
{tt, o] 3o Powerlnspect 2012(Delcam ,UK)E A13Y
A1t} Powerlnspect 20122 398 A47]|4 E= A
5 HopollM AR HSE T S Sl 24l OAE A
o] Lz gWolc}, o] ZRIWL: o]83te] CRM Hlo|E
£ 20l 13 U HER

dlo]E](ASC file)=

0] F0{Z point cloud

22t = 79| HolBE best fit

e

3D-surface(CRM)

CEM
Outside

CEM
inside

alignment® A& gt F, point cloudE CRM H|°]€
o] stHol| =& A FtHFig. 5). A& HAHZ CRM H|°]
E| 9] 3D-surface model data$} point cloud®] X=
£ 7H] AEE o]8-3l9] RMS(root mean square)dta
TRk Al e AR 2 o] 32k B4 HlolEl e
A &L skl Y3 margin oFej & F2> AHAISHA

thQuaas et al, 2007: Lee KT et al, 2012).

Alignment

Point cloud

Color-difference-map

Fig. 5. Example of experimental flow chart of 2 different readings
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WA A2 H5E vlolHE of&sto] Hlolgl 1t
o] kS ol8ste] A ATE Attt 7+ dlo]
Eo] ag) AUk, B, B2EA 59| 7|ed BAH
< AABHAAL, BA A2t 42 SPSS 20.0 FAIA 2
T2 7(SPSS Inc, USA)S A3

HARSE WA O ATHUE o8] Aot ATt EA] QA
o] Hhg SAof QlojA] tx?] CRM surface data$}
107] AE<* point cloud AFo]2] Ae] HA= HHH o=

40 _cHoRAIIp7| 28|

Discrepancy(um)

1 2 3 4 5 6 7 8B 9 10

Repeated measurement (No.)

Fig. 6. Distance between point clouds of the CAD
reference model (CRM) surface and those of 10
experimental model obtained by the white light
scanner
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8.7m(EZHA} 0.67um)ZEA 95% A Z|F7HES 8. 5um

~8.9um=E EpEITE THH Z[ gk 10,0um, 2|4gk-2 8,0un

o|3itt.(Fig. 6, Table 1).

Table 1. Descriptive Statistics of distance between point
clouds of the CAD reference model (CRM)

surface and those of 10 experimental model
obtained by the white light scanner

(Unit: um)
N Min Max Mean Sd 95% ClI
10 8.0 10.0 87 0.67 8.5~8.9
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At gl

270 9] T8lo] H o] & A7 9| A5 B
7ol et W2 A A7E M9 e oA B
AN THKenyon et al, 2005: DeLong et al,
2003). 71& AF-solMe SARTE A By
EAgt= 2ol A o ek} i7ﬂ14—4 270 Bl A
o] 2a= A9ste A o9 o2& Yo|3ithRudolph
et al, 2006; Persson et al, 2006). & Ao A= WAy
33 27y ol oJRt QA9 Whe Ao whE =7] W}
9] oA AL <o} H A3 OE/H OlA A AXTE B
i olE BFor EAE e oA A7le Ak
9] HRlE AAITE HollA 227} ek, Eqt
7HA WA 7 = ] 22 S QAR FFo] EA
Dreve ]%._ }ius].oi,yq 31501] oml—g OVB]'ZH.%.‘
AEShE T VA 270 A H7ke] B =S =3
= oA 2Ju]7} )1tk (Persson et al, 2009).

Quaas 52007 271l oA 10mETt 22 <
A= g AQl Aoz ZHETal skl Touch prove
£ o83t QA9 REESA 0 QlojA A Bt &
A} 30ume] At THg R o] gt A a1 K o) e o
T3 S Ht 24 20umetes BilE QItHQuaas
et al, 2007), H] HEA] WA A7 S ALESE H o
NHE FF 927t 8. 7mE AFor Bl Agsia
Hgdo] e = YERRITE B8] EEHALY| glol
0.67unE Zb+= 5 A= =7} w9 g A ofeh= WA T
< 8% u|7t qlotal AZiehck(Table 1),
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3t impression scanning®] ¥HE 49 tigt HAA H7}

T WAL Aol A AREENE HEA Y= 2

FH(probe)7t =S #Ho| HES djof 322, =
Ao Mol &4+ & 4 cke S o 2
WAlof vl 4 £X7F 29 d-E QthQuaas et al,
2007; Persson et al, 2006). o]¢] ¥rsf| Wl A7 =
v S2l0lo) A ti4=o] HE ol &40 glat gt Hoj
A WS 2708k of2] 7HA] M Alofd 4= QlojA
270 S=7wE A E Qo B3t 29 S At
3MHzZ 10~500kHzS] glo|A A7y 4=8 kHzo] i1
Asoz d#Z CMM(Coordinate Measuring Machine)
Hohe gof sjd=rt =
T AUk

oA AREE AZEY o) (Powerlnspect 2012)
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A best fit alignment® Aui L5} 7] wj&of 3%}
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