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Research on the aesthetic mechanism and criterion of surface
transition based on curvature continuity and modeling
rhythm

Jinheng Zhang
Tianjin Zhongke Technology Development Co., LTD, Tianjin, 300072, China

Abstract

This study focuses on the aesthetic construction of surface transitions in industrial design, conducting interdisciplinary research
centered on curvature continuity and form rhythm. By analyzing the intrinsic relationship between differential geometric parameters
and visual perception, the study reveals the aesthetic mechanisms of surface transitions: curvature continuity enhances visual
smoothness through geometric smoothing, while form rhythm constructs perceptual levels through rhythmic variations. The study
constructs a theoretical framework that integrates geometric analysis and visual psychology, proposing a continuous quantification
method based on curvature comb and a formal composition logic for form rhythm. Ultimately, it forms design principles that balance
engineering precision with artistic expression, providing systematic guidance from theory to practice for the design of surface
transitions in industrial products.
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