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ABSTRACT

This paper proposes a framework to automatically align Dental range image captured by depth
sensors like the Microsoft Kinect. Aligning dental images by intraoral scanning technology is a
difficult problem for applications requiring accurate model of dental-scan datasets with effi-
ciency in computation time. The most important thing in dental scanning system is accuracy of
the dental prosthesis. Previous approaches in intraoral scanning uses a Z-buffer ICP algorithm
for fast registration, but it is relatively not accurate and it may cause cumulative errors. This
paper proposes additional Alignment using the rough result comes after intraoral scanning align-
ment. It requires that Each Depth Image of the total set shares some overlap with at least one
other Depth image. This research implements the automatically additional alignment system that
aligns all depth images into Completed model by computing a network of pairwise registra-
tions. The order of the each individual transformation is derived from a global network and

AABB box overlap detection methods.
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Fig. 2 3D Model from a model scanner
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(b) Monitoring & Geometric processing

(c) Create 3D model

(d) Ceramic manufacturing

Fig. 3 Intraoral scanning procedure
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Fig. 4 Attributes of Dental range image
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Fig. 5 Registration of Dental range images
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(1) Selection of some set of points in range
image.

(2) Matching these points to samples in the other
mesh.

(3) Weighting the corresponding pairs appro-
priately.

(4) Rejecting certain pairs based on looking at
each pair individually or considering the entire
set of pairs.

(5) Assigning an error metric based on the point
pairs.

(6) Minimizing the error metric.

o]2] Mg ICP )9 H&H
e st oA A=Al Eoh tisEA Q] e
2= 33 A Atelo] HEAZE F3h= Besl(92)!"!
o] Who] QAL A3 HHEH Atelo] Hd Aels

T3t Zhang(94)°] 2]14o] Tt & A-ellA
AFEE W28 chene] W I7lo]H | o] & Normal
shooting®]2} F-27|= 3it},

A 3H(Registration)> 2% 8
B S WA= A O]‘jr f?} Intraoral
Scanning®l| 4] 71 Al7ko] Wo] AQE= FE
7] %= 3}t}. Range ImageE ©]F+
shushurtet 7 717k o85S Sl 19k
Transformatlon HEke 0}‘/}0}‘/} Alikste] kA

L=4e) e}
PHES OF <
[e]

Al EeHos 7%%4 2 7Pt e
ATH

Intraoral Scanning®| A= & &0 Range
Image®] AT 2 e B3 A sk |t A

ey % %

Besl’s Algorithm
Use closest point as correspondence

Q

Minimize point-point distance

i P d=(x -

[ RICRENS

)+ 01—

s Use normal intersection as correspondence

Q Minimize point-plane distance
) B Tigi = (ny,ng,m3)
P d=((x1= %) mg) + (01 =y2) - m) + (2= 22) - m3)

Fig. 6 Registration of Dental range images
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