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Abstract:
In recent decades, the field of functional sculpture has witnessed a
radical transformation due to the rapid advancement of digital
technologies, which have not only facilitated design and imple-
mentation processes but also reshaped the philosophy of sculpture
in terms of creative mechanisms and production tools. While tradi-
tional sculpture relied on manual tools and natural materials—
limiting the designer’s freedom in envisioning the final form—
today, 3D design software enables the creation of precise, modifi-
able models within interactive virtual environments.
Scanning technologies have also contributed to digitizing, analyz-
ing, and reusing models, supporting the development of new de-
signs based on physical references. Extended Reality (XR) in all
its forms has played a significant role by providing interactive en-
vironments that allow the evaluation of models in their functional
context prior to physical implementation, thus reducing error rates
and enhancing design efficiency. Likewise, Artificial Intelligence
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has become an effective tool in analyzing designs and generating
innovative proposals based on data and pattern analysis, expand-
ing the horizons of creativity.

This research examines the impact of integrating these technolo-
gies to produce sculptural forms that combine both functional and
aesthetic efficiency. It also highlights successful examples of such
integration, with a particular focus on 3D printing as an effective
means of translating digital models into precise physical objects.
The study proposes an integrated vision for employing these tech-
nologies in design and production to enhance efficiency, aesthet-
ics, and function. It concludes with a set of recommendations
aimed at improving artistic practices and educational curricula in
light of the study's findings.
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