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ABSTRACT

This study aimed to 1) develop a functional prototype of a VR display camera using
3D printing with polylactic acid (PLA) filament, and 2) evaluate user satisfaction with the
developed prototype. The research began with an exploration of the fundamentals of VR
technology and an analysis of different display camera designs, emphasizing design elements
appropriate for the physical characteristics and contextual needs of users in community
settings. A preliminary prototype was constructed using cardboard to test basic dimensions,
shape, and ergonomics. Based on feedback from this stage, refinements were made, and a
digital 3D model was created using AUTODESK Tinkercad. The final prototype was then
fabricated using a 3D printer and PLA, a biodegradable and environmentally friendly bioplastic
material suitable for additive manufacturing.

To assess the user experience, a structured questionnaire using a 5-point Likert scale
was distributed to a sample group of 44 participants, selected through purposive sampling.
The participants were general users with an interest in virtual reality technology. During the
evaluation, participants tested the prototype by viewing 360-degree virtual tour video content
via the YouTube platform, chosen based on visual quality and content stability to minimize
discomfort such as motion sickness. The evaluation criteria included ease of use, comfort
during wear, clarity of the VR image, and comprehension of the device’s design. These aspects
were selected to ensure the prototype meets functional and user-centered design
expectations.

The research findings demonstrated that the VR display camera prototype operated
correctly and achieved its intended design and usability goals. Participants’ responses revealed
an overall moderate level of satisfaction (X = 3.27, S.D. = 0.81), indicating the prototype was
generally effective in terms of usability, controller interaction, and overall user experience.
These results highlight the potential of using low-cost, eco-friendly 3D printing techniques to
expand access to VR technology, particularly for educational or community-based

applications.

Keywords: Display Camera, Virtual Reality, 3D Printing
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