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Abstract
Traditional methods for ensuring building code compliance often
demand substantial time and resources and are prone to human
error, leading to inconsistent evaluations of critical residential sys-
tems. Such inconsistencies can result in overlooked safety haz-
ards and costly future repairs. To address these challenges, this pa-
per introduces an innovative Vision-Language Model (VLM) agent
specifically designed for building code compliance. The proposed
agent combines advanced reasoning and action capabilities with
specialized tools. It leverages a knowledge base comprising key
building codes, including the International Residential Code (IRC)
and the International Plumbing Code (IPC), and employs Retrieval-
Augmented Generation (RAG) to identify relevant standards tai-
lored to specific compliance requirements. An interactive interface
enables users to submit both images and text, which the agent
systematically analyzes. The VLM agent detects critical compo-
nents, such as P-traps, and retrieves corresponding building code
references. The system then generates a comprehensive report
summarizing identified issues, assessing their severity, and citing
relevant code sections. We use four distinct building components
from real home inspection reports to evaluate the system’s perfor-
mance. The VLM agent achieves an average 96.25% similarity with
the human-created inspection report. This research demonstrates
a practical application of VLM agents, significantly enhancing the
accuracy, accessibility, and reliability of building code compliance
processes.
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1 Introduction
Building code compliance is critical for ensuring safe and healthy
living environments. However, code violations are often missed or
ignored because they are not immediately visible, the issue devel-
oped well after the last inspection, or the building code was updated.
Ensuring code compliance presents significant challenges, requir-
ing specialized knowledge, considerable time, and the involvement
of costly experts. For instance, a single manual inspection averages
three hours to complete and can cost more than $500, all while
being prone to human error as inspectors must interpret complex,
evolving codebooks. As a result, compliance is frequently neglected
[15], leading to building deterioration, increased problems, and neg-
ative impacts on residents’ quality of life and well-being. Moreover,
the home inspection industry faces a significant demographic chal-
lenge, as the majority of inspectors are aging, with a shrinking pool
of new entrants. Additionally, despite recommendations to conduct
thorough inspections at least once every two years, many property
owners neglect regular inspections due to cost, accessibility, and
awareness constraints.

As current methods for verifying compliance are largely man-
ual, labor-intensive, and rely heavily on expert interpretation and
physical inspections [2], this process is subjective and difficult to
scale. Automation opens new possibilities for streamlining complex
processes such as building inspections. In particular, advances in
artificial intelligence (AI) have enabled the translation of visual
semantic relationships and spatial configurations into structured
text-based formats, which can be systematically compared and
verified against regulatory standards.

Recent developments in computer vision have demonstrated
significant potential for partially addressing these informational
gaps in smart building applications. For instance, Pérez et al. [13]
employed convolutional neural networks (CNNs) to successfully
detect and localize common building defects such as mold, stains,
and structural deterioration. Building on this, research has scaled
to the urban level, where Gouveia et al. [5] utilized CNN-based
models to classify entire buildings using Google Street View images,
showcasing the potential for large-scale building stock analysis.
To further accelerate progress in this domain, Kottari et al. [6]
introduced a crucial public benchmark dataset covering six common
types of building defects. While these studies validate the use of
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