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Development of a Training System for Intraoral Radiography
—Evaluation for Simulated Intraoral Radiography—

Tatsushi Tokuyasu,” Motoji Yamamoro,* Kazutoshi Okamura, Kazunori YoSHIURA™*

Abstract

This paper proposes a simulation system for intraoral radiography. The simulator we have devel-

oped enables dental students or interns to practice intraoral radiography without X-ray radiation and film costs.
A system user can quickly obtain an intraoral radiograph after setting an indicator cone and film with respect to
the simple dental mannequin mounted on the system. In this paper, we develop a dental-shape database from
multi-slice CT images of human teeth, and formulate an algorithm to output the image of the intraoral radiograph
on a computer display, where the dental-shape data, three-dimensional positional data of the indicator cone and
film are input. Realistic observations of actual intraoral radiography are simulated.

Keywords : computed tomography, medical training simulator, intraoral radiography.
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ment with human bone.
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Fig. 2 Overview of intraoral radiography training system.
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Table 1 Parameters for CT scanning.

Tube voltage 100 mA
Tube current 120 kV
Slice thickness 0.5 mm
FOV 127.5 mm




(562) HAREE T2 43 %45 (2005 4E 12 1)

LT, WY DAN) I YT $HZ L THEFA X%
270 pixel X 260 pixel & L 7z. & H, CT M % 1% 12-bit ®
DICOM JER CHRIEFF SN A, RIIFETIEY I 2L —Ya vy
FEH%E OpenGL % VTl LI )13 4 72912 12-bit &
DICOM JERX % 8-bit ® PGM ERUCEM L7z, S H ol
BRI LT, BEO7 L — - A7 —)VERT R 140 %
B & LCaxld, BIELEA AT 57, 22 Tl, REfED
MELT THNIEHHREZ 20T TR, B Hh K&
B2 255 & L7z, fHL, BMEIE CT Wik
LMETHL. B3(a) BT OWif% LK 3(b) IZLILH
DM E RS, $72, M3I12BWT, 7% 4 X1EH
025 mmx025mm THDLDIZx L. CTDOAT 4 AL
05 mm TH 5. AWIETIEHNILIRT — & D5 HEE% )
EEB7DIT, KEGEMEREMHNTAIETATIA A
ME% 025 mm & L, Wif§% 106 fi~& il 29 L
T2 106 OWi{g T — % %, 7027 J LABIKRCHAA

(a) (b)

X3 BRI 0 B O {5
(a) WifZMLBH, (b) BI{GLPE.
Fig. 3 Dental images before and after threshold level
processing.
(a) Before, (b) After.
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Fig. 4 Schematic diagram of geometric relationship between the origin of X ray, teeth,

and film model.
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Fig. 6 Schematic diagram of the simulation environment for
evaluating the X-ray photographic algorithm.
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Fig. 10 Simulation results for pose 1.
(a) Actual image, (b) Simulated image.
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Fig. 11 Simulation results for pose 2.
(a) Actual image, (b) Simulated image.
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Fig. 12 Simulation result for pose 3.
(a) Actual image, (b) Simulated image.
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Fig. 13 Simulation result for pose 4.
(a) Actual image, (b) Simulated image.
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