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Abstract

The growing application of deep leaming in architectural design has created opportunities for
developing computational and knowledge-driven approaches to sustainable design. However, many
existing methods rely primarily on geometric or image-based representations and provide limited
mechanisms for integrating climatic knowledge, spatial organization, and building performance
requirements into intelligent design processes. Meanwhile, the bioclimatic knowledge embedded in
Iraniantraditional architecture, particularly in hot-arid climates, has largely remained within historicaland
qualitative studies and has rarely been translated into computational structures suitable for intelligent
design systems. This study addresses this methodological gap by adopting the Design Science
Research (DSR) methodology to develop a conceptual and methodological framework for mapping the
bioclimatic knowledge of Iranian traditional architecture into contemporary sustainable architectural
design. The proposed framework transforms architectural knowledge from qualitative descriptions into
structured computational representations through a knowledge base, architectural feature matrices,
mapping matrices, and graph-based representations. These components establish explicit
relationships amongtraditional architecturalfeatures, climatic functions, design variables, performance
indicators, and computational workflows. Within this framework, a conceptual Knowledge-Integrated
Graph Generative Network (KIGGN) is proposed to represent spatial, topological-climatic, and
functional relationships within knowledge-aware generative deep leaming processes. In addition, a
conceptual Building Information Semantic Visualization Pipeline (BISVP) is introduced to define the
transition from graph-based computational representations to Building Information Modeling (BIM) and
Building Energy Modeling (BEM) environments while preserving semantic, spatial, and environmental
relationships. The framework also proposes a knowledge-guided loss function incorporating feature
reconstruction, spatial coherence, topological validity-validity of structural relationships-, and
environmental performance constraints as complementary objectives for future intelligent learing
strategies. The primary contribution of the study is not the development or experimental validation of an
artificialintelligence model, butthe formulation of a structured research artifact that connects traditional
architectural knowledge, sustainable design principles, and deep leaming methodologies. The
proposed framework provides a theoretical and methodological foundation for future computational
implementation, empirical validation, and development of intelligent climate-responsive architectural

design systems.
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1. Design Science Research (DSR)

2. Knowledge-Informed Graph Generative Network (KIGGN)
3. Building Information Semantic Vectorization Pipeline (BISVP)
4.Research Artifact

5. Building Energy Modeling (BEM)

6. Building Information Modeling (BIM)
7.Generative Adversarial Network (GAN)
8. Variational Autoencoder (VAE)

9. Scientific Information Database (SID)
10. Google Scholar

11.Web of Science

12.ScienceDirect

13. SpringerLink

14.|IEEE Xplore

15.Pandas

16.NumPy

17.Scikit-leam

18.TensorFlow

19.Keras

20.PyTorch

21. PyTorch Geometric

22.NetworkX

23.0penCV

24. Convolutional Neural Networks (CNN)
25. Vision Transformer

26. Autoencoder

27.Graph NeuralNetwork (GNN)

28. Graph Autoencoder

29. Graph Transformer

30. Deep NeuralNetwork (DNN)

31. LongShort-Term Memory (LSTM)
32. Transformer

33. Diffusion Models

34. Architectural Feature Matrix (Xiea)
35. Mapping Matrix (Mrp)

36. Architectural Graph (Gacn)
37.EnergyPlus Weather File (EPW)

38. Energy Use Intensity (EUles)

39. CoolingLoad Peak (Cliex)

40. Predicted Mean Vote (PMViess)

41. Operative Temperature (Top)
42.Tensor

43. Industry Foundation Classes (IFC)
44. Green Building XML (gbXML)

45. Input Data File (IDF)

46. Digital Twins

47.ChatGPT
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