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Abstract

This study aims to systematically investigate how Emotional Affordance, present in Al-based
Topology Optimization Generative Design outcomes, impacts user experience, analyzing it
through the emotional structure of the Limbic Map (Security-Stimulation-Dominance axes).
Moving beyond conventional aesthetic-centric evaluations, this research reinterpreted emotional
affordance as cognitive comfort (Security), self-actualization/self-expression (Dominance), and
sensory stimulation from perceived complexity (Stimulation). Surveys and statistical analyses
(T-test, ANOVA, Regression) were conducted on 101 participants using 5 selected generative
design chair samples. The results showed that complexity and unpredictability activated the
Stimulation domain of the Limbic Map but reduced cognitive comfort (Security). Conversely,
natural materials, curved proportions, and structural stability enhanced Security domain
responses, while formal originality and symbolism had a significant positive correlation with
the Dominance domain (self-actualization). This research proposes an analytical framework
that interprets generative design as an interaction system of emotion, cognition, and form.
The Limbic Map-based emotional affordance model is expected to provide a practical
foundation for developing future generative design algorithms and UX-based design strategies
that incorporate user emotion prediction.
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