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Á Funding BMBF ςProject Management Agency Karlsruhe ςINKOWE program
Á Duration July 2019 ςJuly 2022extended to December 2022
Á 22 industrial partners, 2 universities
Á Accompanied by various associations
Á Total costs 10 aƛƻΦ ϵ κ 5 aƛƻΦ ϵ ŦǳƴŘƛƴƎ

Project partners and organizational framework
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Construction site challenges
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Automated,
connected mobile machines
Å Automation
Å Assistance functions
Å Remote control
Å Environment recognition
Å Vertical Integration

Processes and solutions
for the digital construction site
Å Tracking & Tracing
Å Simulation of construction 

processes
Å BIM to BIMsite
Å Driver guidance system 4.0

5G machine and
construction site connectivity
Å Connectivity Solutions
Å Cloud Technologies
Å Reliable and secure data 

exchange

Integration of main topic solutions into a common construction demo scenario ςend of project demonstration

The main topics



2 Demos



ü Automated digging
ü Automated

tool change
ü Detection
άŀǎ ōǳƛƭǘέ ŎƻƴŘƛǘƛƻƴ

Demos within the main topics
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ü Automated driving
ü Environment

recognition

ü Automated
processes

ü Remote 
Control

ü Mulit-Connectivity 
modul: WiFi, 5G, 4G, 
.[9Χ

ü Construction Site 
Networks: WiFi, 5G 
Campus

ü Distributed
Cloud
Services

Central Authority A

Node 1

Global 
condition

Local 
condition

Node 2 Node n

Central Authority B

Global 
condition

Local 
condition

Global 
condition

Local 
condition

ü Tracking & Tracing of 
Material via LPWAN 

ü AR-based driver 
assistance: 
Visualization via 
HoloLens

ü Process optimization and progress 
prediction using simulation and machine 
data (e.g.with ISO 15143-3 data via OPC 
UA)



Demo scenario at project end ς28th September 2022
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3 ñBauen 4.0ò solutions



OPC-UA based Bauen4.0 architecture
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Á OPC-UAdatamodelandcommunicationprotocol

Á Bauen 4.0 Specificationfor interoperable data model for
constructionequipment

OPC UA
Client

OPC UA Server
(Fleet information model )

Aggregatingserveron site

OPC UA Server 
(construction

equipment CS)

OPC UA Server 
(construction

equipment CS)

OPC UA Server 
(construction

equipment CS)

Connectivity 
module

Connectivity 
module

Connectivity 
module



Developed solutions in main topic 1 
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Tracking & Tracing

BIMsite

Driver guidance

Job 
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Macro simulation Micro simulation

Activity recognition

Process simulation



Developed solutions in main topic 2 

B R U S S E L S
2 0 2 1
S U M M I T

Special 5G connectivity modul

Remote VisualizationExcavator Working in the Field

CAN

Wifi Mesh Network

Server
Client

5G Campus Network

5G Campus and multi-connectivity



Developed solutions in main topic 3 
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OPC UA data model for construction machines

Trajectory planning and machine automation

All demonstrator machines are built 
up and the first automation functions 
have been tested

ambient detection 
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Developed solution: site information system 
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ÅMission data is submitted via OPC-UA interface

ÅTopograficmissiondata in annotatedLandXML
in accordancewith ISO 15143-4

ÅAutomation specificannotations

Ågeofences

Åtrajectories

Åtracks

Ådumpareas

Åtargetgeometry



4 Outlook



ü First 5G connectivity tests

ü Test of excavator automation

ü First tests with site information 
systems

Fabrikstraße 48, Dresden

ü Setup of 5G Campus Network

ü Automation of machine interaction

ü Setup and test of the demo scenario

Industrial areaZeißig, Hoyerswerda

ü Establishment of infrastructure and 
corporate organizational forms for use after 
the end of the project

Industrial areaGörlitz

Next Steps
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