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Abstract:
Architectural typology is an abstraction and synthesis of the meta-language of architecture, playing a
significant role in the cognition of architectural types. Historically, research on architectural typology
was based on manual observation, study, and classification of numerous cases, from which "prototypes"
were extracted. For instance, in the 19th century, Jean-Nicolas-Louis Durand systematically summarized
ancient and modern architecture in his typological work and clearly defined architectural types.
Today, the application of image learning through Generative Adversarial Networks (GANs) has become
a key research direction for applying artificial intelligence in architecture. GANs can learn from a large
number of samples in a short time, analyze and summarize the latent patterns between cases, and support
subsequent generative design. This study aims to explore the feasibility of using GANs as an efficient
tool for statistical case studies in typology and for analyzing common patterns within cases. Inspired by
Changshi Xia’s doctoral research on regionalist typology in late Gothic hall churches in northern France,
this study selects French High Gothic cathedrals, which exhibit prominent and complete typological
characteristics, as the object of typological study.
Based on the compositional method of generating architecture through axes as proposed by J.N.L.
Durand in his teaching syllabus, the study constructs a correspondence between the input (positions of
primary and secondary axes) and the output (plan zoning based on color blocks) of the cathedral sample
set. This approach enables the learning of potential patterns in the spatial proportioning, column spans,
and vault systems of the cathedrals. Through analysis of the generative outcomes and further optimization,
the study ultimately achieves the generation of cathedral layouts based on certain input parameters (e.g.,

the length and width of the cathedral, and the positions of primary and secondary axes).

Keywords: Typology; Axis; Gothic cathedral; Generative Adversarial Networks; Layout generation
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