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Introduction 

Building Information Modeling (BIM) has become a 

fundamental methodology in the architecture, 

engineering, and construction (AEC) industries for 

digitally managing and sharing spatial and asset data 

throughout the project lifecycle (Eastman et al., 2018). 

Floor plan layouts reflect multiple social and functional 

requirements, including circulation patterns, accessibility, 

and the balance between public and private spaces. These 

factors significantly influence spatial configuration, 

building performance, and user satisfaction (Hillier & 

Hanson, 1984; Park, Lee, & Shin, 2011). 

Recent studies have increasingly focused on automating 

the analysis and structuring of BIM spatial data to 

improve efficiency and support data preparation for 

design validation and artificial intelligence (AI)-driven 

applications (Gatto, 2024). This study presents a method 

for automatically extracting spatial information from BIM 

models and generating paired datasets consisting of floor 

plan images and descriptive text produced by large 

language models (LLMs). The objective is to quantify 

spatial configurations and proportional relationships to 

support both design evaluation and AI model training. 

Methodology 

The developed method automates the extraction of BIM 

spatial data and enhances it using LLM-based processing. 

Floor plan images and room-level attributes, including 

area, function, dimensions, and coordinates, are extracted 

from the BIM model. 

Custom nodes created through visual scripting tools 

within the BIM environment control the data extraction. 

The results are organized into a structured building–floor– 

room hierarchy and exported as text files compatible with 

external analysis tools. 

Key spatial metrics, such as room-to-floor area ratios, 

seating densities, and shared-to-private space ratios, are 

calculated using predefined values. These metrics and the 

raw attribute data are processed by an LLM to produce 

descriptive summaries, such as “The meeting room 

occupies 25% of the total floor area.” Annotated floor 

plans visually display the spatial divisions to improve 

clarity and usability. 

The process has been implemented through a user 

interface developed with the Revit API, enabling seamless 

data extraction, image generation, and text production. 

 
Figure 1: Overview of BIM-based spatial data extraction and ai dataset generation
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Results 

The method was demonstrated using two Korean BIM 

models representing office and residential buildings. 

Spatial objects and attributes were successfully extracted 

and organized according to the structured format. The 

generation of descriptive texts and annotated drawings 

was completed within three minutes per model. 

The calculated indicators accurately represented the 

distribution of floor areas, seating densities, and shared- 

to-private space ratios. LLM-generated descriptive texts 

combined quantitative and contextual information to help 

users with limited BIM expertise understand spatial 

configurations. 

The combination of annotated images and descriptive 

texts reduced manual work and minimized errors. Paired 

dataset files(.txt, .png) were saved under consistent 

filenames, simplifying use for design comparison and AI 

dataset creation. The process consistently produced 

reliable results across multiple executions. 

Conclusions 

This study presents a method for automatically extracting 

and organizing BIM spatial data, producing LLM-based 

descriptive texts and annotated floor plan images as 

integrated datasets. Testing with two Korean case studies 

confirmed the method's ability to support design 

evaluation and facility management by providing 

structured spatial data and clear descriptive outputs. 

Further work will focus on extending compatibility with 

additional BIM platforms, adding regulatory review and 

cost analysis functions, and quantitatively evaluating 

performance with large-scale BIM models. The method 

provides a foundation for further applications in 

generative design, automated alternative evaluation, and 

data-driven facility management. 
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