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Abstract

Recent advances in generative Al have enabled Text-to-
BIM systems that generate building models from natural-
language prompts; however, these systems typically lack
automated verification, requiring users to manually inspect
and iteratively correct errors. To increase the reliability
of Large Language Model (LLM)-generated BIM outputs,
we propose a Text-to-BIM workflow with an integrated
self-verification component. For each prompt, the sys-
tem derives two complementary validations: an Informa-
tion Delivery Specification (IDS) for rule-based checking,
and an LLM-driven code-based verification for require-
ments not expressible in IDS. The resulting feedback is
used to iteratively refine the IFC model in a closed loop.
The framework is implemented and evaluated in a case
study, demonstrating that the self-correcting process im-
proves model quality.

Introduction

Text-to-BIM systems generate Building Information Mod-
els (BIM) from natural language instructions (Dong et al.,
2025; Deng et al., 2025), but despite their capabilities, cur-
rent approaches lack a task-specific self-verification com-
ponent that ensures the final BIM model actually meets the
request of the human user. For example, Text2BIM (Du
et al., 2026) includes a rule-based model checker, but all
checks are predefined and may lose task-specific require-
ments. Consequently, users must manually inspect IFC
models and iteratively correct deviations, limiting reliabil-
ity and scalability of such systems.
To address this, inspired by self-verification (Gou
et al.,, 2024), we propose a closed-loop, LLM-assisted
Specification-Modification-Verification framework. For
each prompt, a Specifier agent derives two complementary
specifications: (i) an automatically checkable Information
Delivery Specification (IDS) encoding all formally verifi-
able, schema-level constraints, and (ii) a higher-level spec-
ification capturing semantic and contextual requirements
that are evaluated by a Verifier agent. This allows a Mod-
ifier agent creating a BIM model to iteratively receive au-
tomated feedback by the Verifier, to finally output a model
that meets the given specification. Our contributions are
as follows:

* A fully automated Text-to-BIM framework with inte-

grated self-verification.
* A novel Text-to-IDS module that turns natural-
language requirements into valid IDS constraints.
* A simple case study demonstrating the framework.

®

Figure 1: The Modifier-Specifier-Verifier Framework. Steps 4-8

are colored blue to indicate they are repeated in each iteration

of the Modifier-Verifier Loop. The Specifier is only required in
the first iteration to produce the specification documents.

Framework

As shown in Figure 1, the framework coordinates three
agents — the Specifier, Modifier, and Verifier — within a
closed-loop architecture to translate a user’s design prompt
into an iteratively refined IFC model. Given a human
prompt (@), the Specifier Agent derives two complemen-
tary artifacts: (i) an IDS document encoding all formally
expressible, schema-level requirements (e.g., properties,
simple relations) (@), and (ii) a less formal non-IDS spec-
ification capturing constraints that cannot be represented
in IDS form, such as geometric, topological, or complex
relational conditions (®).

The Modifier Agent generates and iteratively updates an
IFC model based on the prompt and — in following itera-
tions — subsequent feedback (®). In each iteration, vali-
dation on the current IFC model is then performed at two
levels (®). An automated IDS checker evaluates the model
against the IDS document, producing an IDS Report (®).
In parallel, the Verifier Agent operationalizes the non-IDS
specification by generating and executing custom verifica-
tion code (i.e., programmatic checks over the IFC struc-
ture), also producing a report. Both reports are consoli-
dated into a unified feedback report (@), which is returned
to the Modifier Agent to guide model revision (®). The
loop continues until the IFC Model satisfies both the for-
mal IDS constraints and the non-IDS requirements, or until
a predefined iteration limit is reached.
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Figure 2: Iterative refinement in the case study. The boxes
indicate compliance with individual IDS and non-IDS
requirements at each iteration of the self-verification loop.

Case Study

To demonstrate the framework, we conduct a case study
using the prompt: “Create a simple but realistic house,
4 rooms per level, 2 levels, made out of wood. The roof
should be a gable roof.”!

We use GPT-5.2 for five iterative refinement cycles. The
Modifier and Verifier agents are equipped with a toolbox
based on MCP4IFC (Nithyanantham et al., 2025), enabling
iterative programmatic IFC model construction and query-
ing. Concretely, both agents can interact with a python
interpreter and run code using either available functions
from the toolbox (e.g. create_wall()) or by writing own
ifcopenshell-python? code. In each iteration the agent
is allowed to make multiple tool calls and to incorporate
the results into its reasoning process, as formalized by the
ReAct framework (Yao et al., 2022). Automated IDS val-
idation is performed using the open-source ifctester?
implementation.

As illustrated in Figure 2, the system progressively re-
solves detected violations. For instance, the IDS require-
ment of eight IFCSpace entities fails in Iteration 1 and
is satisfied by Iteration 3. Similarly, the geometric verifi-
cation of the gable roof initially fails and is corrected by
Iteration 3, together with the assignment of the material
attribute “Timber” to relevant wall and slab elements. By
Iteration 5, the roof geometry and overall building enve-
lope are further refined.

Discussion

The case study provides a proof of concept for the pro-
posed framework; however, a comprehensive evaluation
is required to assess its robustness and generalizability. In
the presented experiment, several limitations became ap-
parent. For instance, the system exhibited difficulties in
reliably deleting existing elements and failed to resolve
certain constraint violations across iterations, such as the
missing relationship between the eight IFCSpace entities
and their corresponding IFCBuildingStorey elements.
Moreover, complete coverage of all formal and non-IDS
requirements during specification generation cannot be
guaranteed, and any errors or omissions at this stage di-
rectly impact subsequent validation and refinement.

'0ur code is publicly available at github.com/Tsesterh/Text2BIM-
Self-Verification.
2https ://docs.ifcopenshell.org

Conclusion & Future Work

We presented an agent-based Text-to-BIM framework cen-
tered on self-verification. For each prompt, the system de-
rives checkable constraints and leverages automated feed-
back to iteratively revise the IFC model until detected vi-
olations are minimized or resolved. The simple case study
suggests that this specification-modification-verification
loop improves model quality and reliability, while also
highlighting the need for further evaluation and refine-
ment to ensure robustness and broader applicability. Fu-
ture work should therefore focus on systematic evaluation
and strengthening of the individual agents. The Specifier
agent could be assessed through a dedicated Text-to-IDS
benchmark to measure completeness and correctness of
constraint extraction. The Verifier agent may benefit from
integrating deterministic geometry and topology checks to
reduce reliance on purely reasoning-based validation. In
addition, hybrid validation strategies should be explored,
combining LLM-generated specifications with predefined
or human-authored rule sets to improve reliability.
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