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Abstract: This paper conducts a strategic study on the application of interaction design in the digital
preservation of industrial heritage. Based on Norman's execution-evaluation loop theory, a
three-dimensional interaction model of 'user-technology-heritage' is constructed, and the project in
the Ruhr Industrial Area of Germany is empirically analyzed using a mixed-method approach (case
studies and user studies). The research shows that interaction design significantly enhances user
engagement (with a 40% increase in dwell time), satisfaction (9.1/10), and awareness of heritage value
(85% improvement in user cognition), with VR/AR technology contributing 50%. Additionally,
challenges such as insufficient technological inclusivity are identified, leading to the proposal of
optimization strategies including layered interaction design and age-friendly interfaces. The
innovation lies in establishing an interactive evaluation index system for the digital preservation of
industrial heritage, and in verifying the causal relationships between technological factors and user
experience through structural equation modeling.
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