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[Abstract]

In dental radiography, the bisecting angle technique is essential for acquiring precise intraoral films. However, strict nuclear
safety regulations have limited training opportunities with these machines, impeding learners’ proficiency development. To address
this issue, a virtual reality simulator (VRS) was developed for the aforementioned technique. The VRS replicates the sequential
stages involved in acquiring the radiograph of maxillary central incisor, including preparatory steps, machine operation, and image
verification. Using the Blender software, three-dimensional (3D) objects, such as a virtual dental radiography room, patients, and
machines, were created. The simulation is obtained using a head-mounted display (Oculus Quest 2) powered by the Unity 3D
Engine, allowing learners to interact with virtual objects and perform the technique. The potential of this VRS as an effective tool
in dental radiology practice is demonstrated. However, further research is needed to validate the efficacy of the VRS, including
the evaluation of learners’ feedback and assessment of the educational effectiveness of this virtual training tool.
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Step 1

Creation of a step-by-step scenario
about the bisecting angle technique

Step 2 \

Construction of a virtual dental X-ray room
through three-dimensional modeling

Step 3 l

System architecture

Implementation of virtual
reality using the Unity engine

Interaction system

Visualization on a
head-mounted display
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Fig. 1. The development process of the bisecting angle
technique based on virtual reality in a
head-mounted display
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Fig. 2. During the bisecting angle technique learning process
using a head-mounted display (HMD) and controller
based on virtual reality, a play screen is displayed to
show the operation process
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Fig. 3. This is a detailed description of the procedure for
operating the controller on the initial screen of the
simulator: The user checks how to operate a button
or knob using the controller
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*1: Lead apron, *2: Operation panel, *3: Would you like to start

filming, *4: position indicating device of intraoral X—ray machine, *5:

Glove, *6: X-ray sensor
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Fig. 4. This photo which illustrates the composition of the
virtual space and 3D objects perceived by the
user upon entering the X-ray room: In front of the
X-ray room are the patient, operation panel, lead
apron, position indicating device of intraoral X-ray
machine, workstation, glove, and X-ray sensor
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Fig. 5. A scene depicting the user checking the operation
panel for executing the bisecting angle technique is
presented
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*Wear a lead apron
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Fig. 6. The process of holding the handle of the lead
apron and putting it on the patient
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Fig. 8. A scene where the result is checked on the
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Confirmation of the inclusion of the apical and
surrounding structures of the maxillary incisors
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