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Abstract

In general dental clinic, it is difficult to obtain 3D volume data from tooth alignment
of the patient. When diagnosis of whole tooth alignment is performed, panoramic image
and preliminary impresson are used. Panoramic image is X-ray projection image using
principle of tomography. Preliminary impression is a dental mold of a patient, which is
used for contriving dental cast model.

The aim of this study is to integrate data of panoramic image and structure data of
preliminary impression. In this thesis, a novel method is proposed to integrate them
by deciding proper projection plane and mapping panoramic image on this plane. In the
preparation for research, panoramic image and dental cast model were obtained with using
a dental study model. In the integration process, firstly, rotation axis of dental panoramic
radiography equipment was searched. Proper axis was determined by minimizing the cost
function which was designed to evaluate the correlation of the real and virtual panoramic
image. Secondly, projection plane was determined by using virtual panoramic image
which was generated with using the obtained axis. Projection plane was positioned to

fulfil following requirement.
1. Projection plane must pass center of tooth alignment.
2. Top of projection plane must be placed on occuluding surface.
3. Edges of projection plane must correspond to both ends of tooth alignment.

Finally, panoramic image was placed to matched position with the projection plane.

In the experiment, it was confirmed that deformation appearing in panoramic image
generated by eccentric projection was correct. From this reseach, the pipeline for integrat-
ing panoramic image and structure data was established. If this method become common
among dental clinic, information of tooth alignment obtained with existing equipment will

be more accurate.
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