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3D GRAPHICS AND THE INNOVATIVE POTENTIAL
OF PRODUCT DESIGN DEVELOPMENT

Slityuk 0.0., PhD, Associate Professor, Department of Multimedia Design,
Kyiv National University of Technologies and Design
Noschenko N.V., student, Department of Multimedia Design,

Kyiv National University of Technologies and Design

In recent years, the use of 3D modeling and visualization has become an
increasingly popular method of construction in product design. The ability to create
realistic and accurate 3D models allows designers to experiment with different
materials, shapes and textures before creating a physical prototype. In addition, these
technologies provide an opportunity to reduce the costs of creating physical products,
which is especially important for companies working in the field of high technology
and innovation.

This paper details research that pertains to the development of a 3D model for
an industrial product, including the design process, texturing, and the creation of a
detailed 3D visualization. The example used to illustrate these techniques is the
design of a contemporary lighting fixture.

The use of 3D modeling in lighting fixture development provides several
advantages. Firstly, it enables designers to produce intricate and complicated
structures that would be difficult to construct by hand. Secondly, it affords the
opportunity to experiment with various design concepts and to make changes quickly
and easily, generating multiple iterations of the product's appearance. Thirdly, it
facilitates visualization of the final product prior to manufacturing [1].

By analyzing different digital softwares, a 3D software called Blender was
chosen, which combines quality tools for sculpting and modeling and offers excellent
tools for visualization.

The proposed process for designing and visualizing a modern lighting fixture
began with the idea and sketching phase, where the general style, size, shape, and
materials for the lamp were considered. Once a clear design idea was established, a
2D sketch of the lighting fixture was created.

The subsequent step was to create a 3D model of the lighting fixture. The first
stage involved reproducing the basic shape that corresponds to the 2D sketch. Bezier
curve modeling was proposed during the development process, which streamlined the
process and ensured consistency in the form throughout the model [2].

The outcome of this process was a high-quality 3D model of the future lighting
fixture. The representation of textures was another significant aspect of 3D modeling,
which involved applying materials like wood, metal, or glass to the surface of the 3D
model. The study found that to obtain a visualization that closely resembles reality, it
is recommended to use PBR (Physical Based Rendering) materials. These materials
describe the visual properties of the surface in a physically plausible way, allowing
for realistic results under any lighting conditions. Thus, experimental renders were
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generated using various lighting techniques such as ambient occlusion, global
illumination, and ray tracing to create authentic lighting and shadows (fig. 1).

To ensure that the final 3D visualization accurately represents the future
product, in this case, the lighting fixture, it is necessary to experiment with different
camera angles and lighting settings during the final visualization and product
presentation [3].

Figure 1 — Finished rendering of the lighting fixture

The use of 3D graphics technology in lighting fixture design offers several
advantages, including the ability to create complex structures, test different design
concepts, and visualize the final product before production. Furthermore, the efforts
made by the author to improve existing technologies have the potential to expand the
capabilities of 3D graphics technology in product design. The precise and accurate
design made possible by 3D visualization technologies results in visually appealing
and functional products. This design process can be a model for integrating
traditional aesthetics with modern production techniques in other types of industrial
design.

When developing industrial design products, it is essential to carefully consider
the design process and tools used to achieve the desired outcome. This paper offers
using a modern lighting fixture as an example to illustrate the recommended stages of
the design process. After analyzing software tools, a 3D software Blender was
selected for its broad range of capabilities and functionality. The recommended
stages of lighting fixture creation are sketching, modeling, texturing, lighting, and
rendering.
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