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Research on the Mechanism of Cultural Heritage Space Reconstruction in the
Context of Artificial Intelligence — Digital Restoration and Spatial Translation
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from an Environmental Design Perspective
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Digital technologies are increasingly integrated into the field of cultural heritage, subtly transforming
heritage conservation practices. While physical restoration has traditionally been the primary
approach, complex deterioration patterns or irreversible damage have rendered conventional methods
increasingly inadequate. Consequently, digital technologies have emerged as pivotal components
in heritage preservation and exhibition systems. Artificial intelligence (Al) enables data-driven
reconstruction of lost information and revolutionizes the presentation of cultural artifacts, moving
beyond static and damaged displays. This paper examines Al's applications in image restoration,
spatial modeling, and exhibition interpretation from an environmental design perspective, establishing
an analytical framework that progresses from semantic modeling in digital restoration to spatial
reconstruction. The value of Al in cultural heritage extends beyond technical image restoration—it
fundamentally establishes novel knowledge organization and cognitive frameworks. Through spatial
storytelling and interactive design, audiences evolve from passive observers into active participants
in meaning creation—a transformation with significant practical implications for contemporary heritage
communication and value redefinition.
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