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Development of 3D Measuring System for Artificial Pontic using
Spherical Coordinate System Mechanism

Hee-young Maeng', Bong-Hyun Sung*

{ Abstract [

With recent increased demand for reverse engineering in dental machining, the 3D laser scanner is widely used for
inspection of artificial pontic. In order to overcome the optical drawback of laser scanner, such as irregular scatter,
direction of beam, and the influence of surface integrity, it is developed in this study a new 3D measuring system
for artificial pontic using spherical coordinate system mechanism by point laser sensor, which keeps the direction
of beam normal to surface consistently. The comprehensive integrated system is established to evaluate the improvement
of accuracy with data acquisition system. The experimental results for measuring a master ball and pontic models
shows the excellent form accuracy and repeatability compared with conventional apparatus. Also, these results shows
the possibility to apply this system for the measuring purpose within 0.05mm accuracy of pontic at the sharp edge
or margin contour, which was difficult to measure at the conventional systems.
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Fig. 4 Structure and configuration of 3D measuring
mechanism of dental pontic

3.2 ClEjHjojA ZZ= 7

olg|efjoja =272 PC A oj9] 7|02 Fig. 59
A B upef Zro] E4E ofujA] tiEdo] @), utel
# Aol ofolZH®), &4 HiolH 29 ZHE), &7 vlolE
I @) 59 474 FF9e2 F4sg.

o] tja&d o] oM HHEF FHUE HHLE
A FoEN ZHE F4ln 3 glojE Fio] UAJs
= A& dA FFstn Fdzd 4" o 7|2 A

2 o pix

3.3 Hofz(2f 74

o7l 2A oA Ajo7)et 7] Alef7) 2 Hdsked
ok elolA Ajoi7le MELAYY] 8- Alol71E A3 1L,
713 Alol7)= ATmegal28L #0j7]1& 48 R0 HEH
westo] ARy

430

NIn AL N
PORT LN 308 3 +44

il

31.771mm

el minl

Fig. 6 Acceptance test of setting condition by meas-
urement of master ball

HEHE A5 oA HRE 4 AHY B =
oo} po|a 2 AF] RE =tolHE FESIFen 7t
7ke] B A" 0.0625°(=0.72/80)2 XA stgich

3.4 £F Hlo|S MR ME | HAL

& A A2 2709 3|4 AR EE 27) el 713 23
o] BAste] 7|9Aql 2247 WAsy] 4tk 27] 2Y ©]
F 29 FAE WHEste] S48 7HHA AL Eojrtopgt
AU 2ol 7hpdlct. w & E o429t HolA g
o) 3 F4o] A2+ H28H A 0.01mm L2} H 9ol 4
YN £ Y=E 27 SWZE T 2Pk

29 AP HAkz Fig, 63 o] A7tw7} 3um o

o



=S E7IAEE K| Vol.19 No4 2010. 8.

1 nkAE B o] gate] B0 AU Ak
& *P‘Lo}““’—} =Y 2719 vhiE o) AFE S
] 28 JLEE A & flon, 27 5172;‘5}«- K
Aol A 379 ool didt Ad=E AAstd, A
Pﬁ"‘ 74*}01]*1% 27 =59 A3t o)A HHAA
& BAste] 24 dolgef 2457} 0.02mm ©]
‘éoi :% 7 A=E BAsich

(

) o

S

3.5 AIA™ Amegjoje) 714

2 274 A4YY 2REGOE Fig. T4 Holt vt
Rol(-dat) YHOZ AR 54 lolelE CAD W45t B
& shcson 1R 809 32 3458 AAA, A58

30g AA Eﬂ l

Aol 9 9 94E B ST 7
ololoz FABGT, BY FEA] $S 5 A4S 4
BT 5 AU B FE Ao A 19
T C ebe YA dolg g n7k A, Ael 58
vishlA dlolele] A2 fol7] SIe MFC 2E& A1)
8171 918 Holv], DY T2 Zeo] H2 OpenGLE o]
a9 oz FAsc

4.1‘,%@5‘:’_

n:

2 QRolNE A2E AgE Bt wael stz
uhAE 2(AFE 0002mm)E %743 HolElS CADZ 3
A7, WA S BASEA 24 A, 24 87,
27 7170 H3Hae AN

2 2 Fig. 83 Zo] 2% Yolgt ofg] FolA w2
$2o] WHET AT, oleiz H%E A7l A2
Ao ofF $43P) ZUHTL UL o 4 AATh $4 A
o4 B eho} Zo] ZH tlo|gii o7ke] Hi Ao u
A R ok, Bot ol niAH 2 el vAS dsji
oA A7) A AR e RS w24 ol
4 ol AT EHHL 98 I 4 9o € HEe
A% WO oR7ke) 1) 2 FAo] WAlElR g1k, of
VRO TUAREAS Wk Yol 2L 4t elel]

W dlo|E} Walse} WA Aos e,

EE dlo|A] AMe] B4, Ik EL ofde) B

2.2 dlsle] dolel7} §7) Hle W1 BAe s gl

431

~ i ooty
GBscen  PYoocson

T} 2y

B

Fig. 8 Measurement of master ball testpiece
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Fig. 10 Surface model of molar pontic
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Fig. 11 Evaluation of measuring envor for a molar pontic
testpiece
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