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EConoM Research Project (2022 -2025)

ñEdge Computing, AI and 5G campus networks in nomadic application for construction site Managementò
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EConoM Research Project (2022 -2025)

Sensor Fusion ~5ms Inference on Edge-Server  with 

Nvidia A40 48G GPU

L. Kirner, M. Zöcklein, J. Oraskari, C. Kamp, F. Claßen, S. Brell-Cokcan

ĂA Loosely Coupled Observation Processing and Data Exchange System for Complex Teams of On-site Construction Robotsñ, 

Robotic Fabrication in Architecture, Art and Design (ROB|ARCH) 2024 Conference, Toronto, Canada, 2024.
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EConoM Research Project (2022 -2025)

M. Zöcklein, L. Kirner, J. Oraskari, A. Moeller, R. Hofmann, J. Schoenfeld, S. Brell-Cokcan

ĂNetwork simulation for on-site construction robotics using a Semantic Digital Twinñ,

 Smart Infrastructure and Construction, Proceedings of the Institution of Civil Engineers, ICE Publishing, One Great George Street, Westminster, London (2025 - in review).
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Motivation

Oberservation  1:

Open BIM and Linked Building Data (LBD) applications are 

mostly focused to fix interoperability issues in the planning phase

Å Accessible, structured knowledge offers huge  potentials  in 

active construction processes on-site

Oberservation  2:

Barriers to on-site adoption due complexity and a lack of tools 

and applications

Å On-site personnel are typically unfamiliar with Semantic Web 

technologies (e.g., SPARQL, RDF)

Å Tools and interfaces require setups (e.g. laptops) that are 

impractical for field environments
Approach:

Develop  a user  application  that  allows  Natural Language Access to LBD for  on-site use based  on 

Retrieval Augmented  Generation (RAG) and Large Language Models (LLMs)
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LLMs and RAG

Large Language Model 
(LLM)

Prompt

ĂIn fashion, LBD refers to the classic "Little Black Dress" 

ð a simple, elegant black dress considered a staple in 

women's wardrobes

ĂWhat is LBD?ñ

Response

Retrieval Augmented Generation (RAG) enhances the capabilities of 
large language models (LLMs) by enabling access and incorporate 

information from external sources like databases, knowledge 
graphs, or document collections before generating a response.

ĂWhat insulation material is 

planned for wall A?ñ
ĂWall A uses mineral woolñ



Design Decisions

9
Developing a RAG-Based System for Natural 
Language Access to Linked Building Data on Construction Sites
Lukas Kirner, Jyrki Oraskari, Sigrid Brell-Cokcan

Tested RAG Approaches
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System Architecture

Å Matches user intent with available functions and API 
calls (Fetches list from functions or from Linked Data).

Å Extracts Parameters that match described, expected input

Å Implemented using custom Python code adapted from Open 
7ÅÂ5)ƦÓ ÐÉÐÅÌÉÎÅÓ toolkit

Å Fetches information from RDF stores (via SPARQL), time -
series databases, and real - time sources like MQTT or ROS

Å Contains pre - written query logic modules that are filled 
with parameters

Å Query modules can be combined (e.g. SELECT Query with 
additional FILTER Statement)

Å Checks if retrieved data matches initial User prompt + 
intent annotation

Å Creates viewer instructions (Highlight/Hide, show in table)

Å Enriches the user query with retrieved data to prepare a 
structured prompt for the LLM

Å Generates a short, descriptive and 
nice response for the Chat GUI
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Web Interface

First iteration of a simple LBD-viewer with a SPARQL interface based on the FOG demo app ( https://github.com/mathib/fog-demo-app ) by Bonduel et al.

M. Bonduel, A. Wagner, P. Pauwels, M. Vergauwen, R. Klein, Including widespread geometry formats in semantic graphs using rdf literals,

 in: Proceedings of the 2019 European Conference on Computing in Construction, Chania, Greece, 2019, pp. 341ï350.

URL: https://ec-3.org/publications/conference/paper/?id=EC32019_166. doi:10.35490/EC3.2019.166

https://github.com/mathib/fog-demo-app
https://github.com/mathib/fog-demo-app
https://github.com/mathib/fog-demo-app
https://github.com/mathib/fog-demo-app
https://github.com/mathib/fog-demo-app
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Filtering BIM models
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Extract Information from scattered logistics data I

» AI pieces together 

Query to retrieve Data 

about transports for 

today

» AI uses  its  Ăcontext ñ 

when  asked  for  more  

details  for  a specific  

transport
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Extract Information from scattered logistics data II
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Construction progress example

matches

converts
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Construction progress example


