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AlI-Enabled Decoding of Cultural Heritage Genes and Pathways for Aesthetic Education
Transformation — A Field Investigation of the Former Tangshan Iron and Steel Plant
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1. Hebei University of Engineering and Technology, China Hebei Shijiazhuang 050091
2. Mahasarakham University, Thailand Maha Sarakham 44150

Abstract: Generative Al offers new possibilities for bringing industrial heritage into aesthetic education, but it can
also weaken historical grounding, generalize cultural features, and obscure the generation process. Taking the former
Tangshan Iron and Steel Plant as a case, this study combines field observation, photographic documentation, historical
cross-checking, and spatial analysis. Field materials are screened for historical reliability, case specificity, relational
integrity, visual translation potential, and aesthetic education value. The study identifies five core cultural genes: the
converter technology lineage; post-earthquake repair and production recovery; the converter—railway—dispatch system;
team collaboration and inter-post coordination; and enterprise—city symbiosis with community memory. It then proposes
an eight-stage pathway of evidence organization, gene decoding, Al-assisted semantic modelling, visual translation,
narrative design, multimedia generation, human verification, and aesthetic education evaluation. The pathway links
field evidence, cultural meaning, visual expression, and instructional assessment in a traceable process. Al supports
data organization, relationship extraction, and creative exploration, while teachers and learners retain responsibility
for historical verification, value judgement, and final design decisions, thereby protecting authenticity, locality, and
educational integrity.
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