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A Comparative Study of Manual, Al-Assisted, and Hybrid Design on Visual Perception in
Metal Crafts

Abstract:

This study addresses a question that has become increasingly relevant in contemporary design practice:
how does the origin of the design process manual craftsmanship, Al-assisted generation, or a hybrid
integration of both shape the way users visually perceive metal crafts?

To explore this, the research adopts an approach that combines design experimentation with perceptual
analysis. Three equivalent sets of metal jewelry (necklace, bracelet, ring, and earrings) were developed
based on a unified design concept, while varying only the design approach in order to isolate its
perceptual impact. These design variations were evaluated through a structured questionnaire
measuring five key perceptual dimensions: visual clarity, aesthetic appeal, visual organization,
perceptual ease, and overall preference, using a five-point Likert scale.

The findings reveal a nuanced pattern of perception rather than a simple hierarchy of effectiveness.
Manual design demonstrated a strong expressive quality, reflecting the presence of human intention
and material sensitivity; however, this richness often required greater cognitive effort to interpret visual
relationships. In contrast, Al-assisted design exhibited high levels of structural clarity and organization,
enabling faster perceptual processing, yet it appeared comparatively limited in conveying depth of
human expression. The hybrid approach, however, did not function merely as an intermediate solution.
Instead, it achieved a notable perceptual advantage by maintaining expressive qualities while
reorganizing them within a clearer structural framework, resulting in consistently higher evaluations
across all measured dimensions.

These results suggest that visual perception in metal craft design cannot be adequately explained
through dichotomies such as simplicity versus complexity. Rather, it emerges from the dynamic
balance between structural organization and expressive richness. Accordingly, hybrid design
approaches should be understood not only as technical strategies, but as a conceptual shift in how
contemporary design integrates human creativity with computational precision.
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