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This presentation aims to present the current field of research in the building industry and its
relevance to Mestergruppen and the Norwegian building industry

• Tech trends

• MG research paper: An Ontology for Standardizing Organizational Information and 
Knowledge in Industrialized Construction. Y.Zheng et al

• MG research paper: Agentic AI for Automated Regulatory Compliance in Building Design. 
Farid et al

• Relevant research papers from EC3 2025.

• Text2Structures: Communicative Agents for Early Stage Structural Design

• A Scalable Strategy for Configurator Adoption in Residential Projects

• Review of Machine Learning and Artificial Intelligence Use for Cost Estimation in Construction Projects

• Enhancing Construction Data Integration through Dynamic Ontology Alignment and Automated 
Attribute Mapping

• BIM and procurement data integration in industrialized construction using artificial intelligence

• A Customized Data Environment for Small and Medium Construction Enterprises

• Construction Site Layout Planning and Progress Monitoring Using Computer Vision on Drone Images

• Leveraging Large Language Models to Enhance Safety Awareness and Accessibility of OSHA 
Regulations for Construction Workers

• LLM-based Processing of Design Inspection Reports as a Measure of Building Design Quality

• Business proposal – Struck.ai
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McKinsey forecasts 
growth in AI agents
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EC3 European Conference on Computing in 
Construction
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• The European Council on Computing in Construction 
(EC³) is a recently established society of construction 
professionals, academics, researchers and national 
Professional Bodies, aspiring to become the leading 
European forum in the area of information technology 
in construction engineering and management.

• 5 days in Porto, Portugal 14 – 17 July 2025

• The conference proceedings: https://ec-
3.org/publications/computing-in-construction/

• Papers: https://ec-
3.org/conference2025/programme/overview/

• All presentation are on the EC3 youtube channel: 
https://www.youtube.com/@ec3_org/videos

Topics and sessions:

• LLMs in Design and Pre-Construction

• Generative AI and LLMs

• Knowledge Representation and Linked Data

• Ontology-based Data Exchange

• Machine Learning for Construction

• Automated Compliance Checking

• Construction Progress Monitoring and Safety Tracking

• Human-in-the-Loop in Digital Transformation

• Product Life Cycle Management



What are AI agents?
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• Agents are “virtual coworkers” that can autonomously 
plan and execute multistep workflows

• What sets agentic AI apart is its ability to act in the 
world, often using digital tools, instead of simply 
providing outputs

• Multiagent workflows uses a “manager” agent to build 
a work plan and delegates tasks to specialized 
subagents.



Text2Structures: Communicative Agents 
for Early Stage Structural Design
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• Edward de Groot, Daniel M. Hall, Ranjith Soman

• This study introduces Text2Structures, a multi-agent 
system for early conceptual design. Using Retrieval 
Augmented Generation, agents generate a set of 
structural design recommendations. 

• The demonstration of a simple parking structure design 
verifies that agents can recommend materials, 
structural systems, and dimensions for floors and 
beams. 

• Using Text2Structures, users can input brief 
requirements in natural language, integrate regulatory 
and prescriptive documents from local jurisdictions, 
and receive transparent and justified structural 
recommendations.



Prompts and results
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System architecture
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MG has contributed to two research papers: the PPM 
ontology and IFC AI agents

10 EC3_SIldes_YZ_LF_GS_OS.pptx



A Scalable Strategy for Configurator Adoption in 
Residential Projects
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• https://youtu.be/dFCXimIsTzE?si=yd1T90lfdISq-d83

• Jianpeng Cao1, Evangelos Pantazis2, Furio Sordini3, Giulia Curletto3, Konrad Graser2

• Product configurators could balance standardization and design flexibility, therefore maintaining productivity 
and economic efficiency. This paper proposes a prototype development and explains the implementation 
process in collaboration with a construction company. The study contributes to a more generalized framework 
enabled by graph-based configuration rules and a scalable implementation plan of configurators in practice.

• The framework contains two pillars: a kit-of-part library and a configuration rule engine. The kit-of-part library 
maintains a set of standard prefabricated products, such as planar products (e.g., panels). Configuration rules specify 
how the kit-of-parts and their properties can be defined to meet a given requirement. Specifically, this work contributes 
to a more intelligent configurator enabled by graph-based configuration rules



Kit of part library
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• Built upon the graph representation, the selection of 
the panel type from a kit-of-part library could be 
inferred using graph-based configuration rules.



Validation case
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• The process consists of four sequential operations: 
geometry extraction, graph representation, floor plan 
configuration, and 3D model generation. Once these 
steps are completed, the configurator outputs a bill-of-
material (BOM) sheet and a building information model 
(BIM) in IFC format, ensuring seamless integration with 
digital construction workflows



1. Geometry extraction
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• To accurately convert pixel distances to real-world 
measurements, users first draw a reference line and 
specify its actual length. They then select the room type 
using a predefined color schema and extract the room 
geometry, which is recorded as enclosed polylines 
representing both room boundaries and walls. Once all 
rooms are defined, users can further group them into 
apartments.



2. Graph-based representation and analysis
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• A graph representation of a floorplan by creating walls, 
rooms, and apartments as nodes and defining their 
relationships as edges. 

• Walls are added as nodes with attributes such as start 
and end points, panel type, height, thickness, room, 
and apartment information. Rooms are represented as 
separate nodes and have "belongs_to" edges 
connecting them to their corresponding wall nodes.

• Tool: NetworkX Python package



3. Floor plan configuration
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• The floor plan configuration assigns wall panels from a 
standard prefabricated kit-of-part library to the 
customized floor plan using configuration rules.

• The key configuration rules are:
- 1. WAL_21 is assigned to all exterior walls.
- 2. WAL_26 is assigned for walls along the core.
- 3. WAL_24 is applied to apartment partition walls.
- 4. WAL_33 is used for the inner perimeter of 

bathrooms.
- Etc

• The output of the floor plan configuration is a bill of 
material (BOM) that represents all panels adopted in 
the floor plan in a structured format. The file contains 
panel type, coordinates of start and end points, height, 
wall-associated room, and wall-associated apartment, 
which could be used for cost estimates and 3D 
geometry development



4. 3D model generation
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• The BOM file is parsed to create an IFC file using the 
IFCopenshell Python package. For each wall, the 2D 
profile for the cross section is built and extruded into a 
3D solid. 

• Next, the solid is assigned to an IfcWallStandardCase
entity, built on which material property could be added. 

• Finally, we place it in the building story and write the 
IFC file for information exchange with the downstream 
supply chain. 

• The process is also valid for horizontal elements. 



Review of Machine Learning and Artificial Intelligence
Use for Cost Estimation in Construction Projects
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• Emel Sadikoglu, Sevilay Demirkesen

• The accuracy of cost predictions plays a significant role 
in determining the success or failure of the project. 

• ML and AI methods are widely used in construction 
project cost estimation mainly due to their ability to 
generate accurate predictions without depending 
heavily on expert opinion or predefined rules.

• This study aims to provide an in-depth literature review 
of ML and AI methods used in construction cost 
prediction. In this context, 75 publications were 
investigated. 



Enhancing Construction Data Integration through 
Dynamic Ontology Alignment and Automated 
Attribute Mapping
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• Jakob Martin1, Cornelius Preidel1, Simon 
Vilgertshofer1, André Borrmann2

• The construction industry struggles with data 
integration due to semantic heterogeneity across
stakeholders and lifecycle phases. Users must handle 
complex formats, inconsistent naming conventions, and 
diverse standards, detracting from core tasks. This work
presents a hybrid matching system combining lexical
similarity with domain-specific pattern recognition to 
align terms across terminologies. Automated
enrichment from standardized sources and semantic
fingerprinting enable property mapping between
stakeholders, domains, and formats. A Human-in-the-
Loop component ensures continuous refinement via 
expert feedback. Real-world evaluation in facility



BIM and procurement data integration in 
industrialized construction using artificial intelligence
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• Pino Álvarez, Thomas E.*1; Barkokebas, Beda*,**; 
Prieto Ibáñez, Andrés José*;Bastos Costa, 
Dayana***

• Problem: manual tasks such as data transfer 
between BIM models and enterprise resource 
planning (ERP) systems result in delays and errors 
due to the constant change of versions and large 
data flow between the involved parties.

• Currently, the company manually assigns each 
ERP codeto each respective element in the BIM 
model based on the description in both systems 
(BIM and ERP) including new materials in the 
database (i.e., special cases). 

• Solution: a novel method based on artificial 
intelligence (AI) to integrate the required 
information contained in elements in the BIM model 
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• NLP algorithms will be applied 
to automatically assign codes 
from the ERP system to 
elements in the BIM model 
based on its descriptions and 
characteristics

• Firstly, the type of connection of 
each element (e.g., plumbing 
elbow, union, etc.) is identified.

• Then it is classified according to 
the element's radius (radius of 
connections and pipes).

• Suppose no match is found in 
terms of the diameter. In that 
case, the algorithm is 
reprocessed to verify if there is 
another element of the same 
type in the database and 
determine if the elements were 
correctly detected.



Construction Site Layout Planning and Progress 
Monitoring Using Computer Vision on Drone Images

22

• Vimal Bharathi, Jochen Teizer

• Recent advancements in construction methods 
necessitate automated technologies for designing, 
planning, and monitoring workplaces. Construction 
site layout planning and control is often manual and 
infrequent. This framework applies deep learning 
and computer vision techniques to automate 
continuous monitoring and inspection of protective 
safety barriers separating workers from vehicle 
traffic. Orthomosaic maps, generated from 
georeferenced aerial images, assist in training a 
deep learning model. Automatic barrier detection 
links to the original site layout baseline. A custom-
built layout analysis algorithm identifies changes 
over time. This approach enables practitioners to 
assess site safety, track modifications, and 
implement necessary improvements effectively.
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The analysis 
quantifies the 
changes in the 
number of 
protective 
barrier; we 
document how 
many have been 
added, how 
many have been 
removed, and 
how many have 
remained 
unmodified



LLM-based Processing of Design Inspection Reports as 
a Measure of Building Design Quality
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A Customized Data Environment for Small and 
Medium Construction Enterprises
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• Jens J Hunhevicz, David F Bucher, Paul G Ehret, Jianpeng
Cao, Daniel M Hall, Catherine De Wolf

• The AEC supply chain is predominantly composed of 
small and medium enterprises (SMEs). Despite the 
growing adoption of digital tools such BIM, SMEs often 
face challenges streamlining these tools with existing 
enterprise resource planning (ERP) systems. 

• This paper presents a study that worked with an SME to 
develop a "customized data environment“ , inspired by 
common data environment (CDE) approaches, linking 
their BIM and ERP workflows. The paper describes the 
action research cycle used to develop the prototype. 
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Struck.ai – Sidemannskontroll i MGA

— Prototype: Check list for accessible buildings (disabled
people)

— Quality check is mandatory and time-consuming (2 x 15 
mins)

— In total, the architects spends at least 100 hours per week
on QC

— AI-plugin inside Revit (architect’s tool)

— Example: free passage 0,9 meter to door and window

— MVP Dec 25: checklist fidelity, error reporting, and 
runtime of the primary
 06.20.02.030 - Flermannsbolig (sections: 2 & 4)  
 06.20.02.020 - Byggemeldingstegninger (sections: 4,5 & 

7)

— Annual Enterprise License: €105.000 (excl VAT) / year



Leveraging Large Language Models to Enhance Safety 
Awareness and Accessibility of OSHA Regulations for 
Construction Workers
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