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Integration of autonomous maximal smile 3D image with digital 3D dental model and investigation of its accuracy
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[Abstract] Objective This study aims to establish an approach to integrate autonomous maximal smile (AMS)

3D facial image with digital 3D dental models to demonstrate the digital orthodontic set-up in the 3D facial context.

Methods Using Geomagic Studio software, the AMS
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3D facial image and pre-treatment dental model were
manually and globally registered. Subsequently, the pre-
treatment dental model was substituted with the predicted

post-treatment dental model. The intraoral region of the
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AMS 3D facial image was removed, achieving a conjunctive display of the AMS 3D facial image and the post-treatment
dental set-up. The distances between four groups of corresponding landmark pairs on the AMS 3D facial image and the
pre-treatment dental set-up were calculated, and the accuracy of the registration operation was evaluated by paired z-test.
Results The novel approach effectively facilitated the integration of AMS 3D facial images with the pre-treatment and
predicted post-treatment 3D dental models. The average distances between the pairs of points were (1.194+0.55) mm and
(1.55+£0.59) mm for the two registrations, respectively. Notably, no statistically significant difference was observed be-
tween the two measurements (P>0.05), indicating a high agreement (intraclass correlation coefficient=0.914). Conclu-
sion This study established an approach to integrate AMS 3D facial images with digital 3D dental models. Through this

approach, the digital orthodontic set-up design can be displayed in the context of a 3D facial image, which may help to

improve the quality of outcome set-up in digital orthodontics, such as clear aligner therapy.
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Fig 1 The steps for registering the AMS 3D facial image with the pre-treatment dental model

A: AMS =R EE M RIRR G RL, s 1~4 0 5IR A B ZE BRI p A A U R b 2 BRI RG B WA TSR B
SEMLEIPRIC AL, s 1~4 0GR B 78 Erp U A S AR B 28 BRI RS
2 AMS =ZER{SAIBI AR 2F SRR b 4 205 07 o B4 5 £

Fig 2 The location of four pairs of corresponding points on the AMS 3D facial image and the pre-treatment dental model
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Fig 3 Comparison of the superimposition effects of the pre-treatment dental model and the predicted post-treatment dental model with the

AMS three-dimensional facial image
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Tab 1 The distance between the corresponding point
pairs of the AMS 3D facial image and the pre-

treatment dental models after registration mm
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