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It is a great honor to be selected as one of the
winners of Excellent Research Presentation Awards
on the 52nd Anniversary Annual Meeting of the
Japanese Society of Oral Implantology. | would like
to sincerely thank the selection of the meeting
council members as well as the trust of the
association members. This is a great encourage-
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ment to me and also gives me a lot of motivation
as a novice researcher.

A dental implant has become a widespread
prosthetic alternative for missing teeth nowadays.
Knowing the implant system is a prerequisite for
maintenance and retreatment. However, it is
prevalent to be confusing due to patient transfer or
closing of the dental clinic. Artificial intelligence
(Al), especially deep learning, has been conducted
to identify implant bodies. At present, researchers
are gathering actual implant X-rays for the training
of deep learning. However, it is cumbersome and
time-consuming due to ethical concerns. In
addition, rare-used implant X-rays are challenging
to collect.

Therefore, this research in a nutshell was to use
deep learning to identify the type of dental
implants. First, artificial X-ray images were
generated from 3-dimentional (3D) data of the
implant body, which was the innovative part of this
research. Then artificial X-ray images were used to
develop three automatic identification models for
implants from three systems. Afterward, the
performance of these identification models were
evaluated.

This is the workflow of this research. Eighty-three
different implant 3D data from three implant
systems (BL, BLT, TL, Straumann) were obtained
and input to an image rendering system Mitsuba 2.
Finally, 22,896 artificial implant X-ray images for
each system and 68,688 images were generated.
Three deep learning models trained these images:
Lenet, Midsize, and Google Inception v3. Then,
295 actual X-ray images, including implants from
three implant systems mentioned before, were
collected for testing the models and calculating the
identification accuracy. At the same time, three
dentists with 1, 5, and 6 years of implant
placement experience were selected to do the
same task: classify the same 295 X-rays into three
systems: BL, BLT, and TL. X-rays were shown by a
12.9-inch tablet, 15 pieces per screen. The
difference in identification accuracy between the
deep learning models and the dentist were

evaluated.

The identification accuracy of Lenet, Midsize,
Google Inception v3, and 3 dentists was 89.83% ,
89.15% , 92.54% , 98.3% , 99.32% , and 98.6% ,
respectively. The accuracies of dentists were
higher than deep learning models, while deep
learning models were about 70 to 97 times faster
than dentists.

Artificial implant X-ray images generated from the
3D data of the implant body were successfully
used for automatic implant identification by deep
learning in this research. The method in this
research may be a new solution to solve the
difficulty of data collection when applying deep
learning in the medical field. Classification studies
on more groups of implants are needed to examine
the accuracy and versatility of this method.
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Thinking ahead. Focused on life. MORITA
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