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Project partners and organizational framework

Facts and Figures: BAUY INDUSTRIE
« Funding BMBF - Project Management Agency Karlsruhe - INKOWE program ///VDMA SRR BEARGIHE %
 Duration July 2019 - July 2022 4 DAUGEWERGE
« 20 industrial partners, 2 universities ‘o,
« Accompanied by various associations "y 56 Lab  VDBUM
. . . G ER MAN Y Verband der Baubranche,
« Total costs 9 Mio. €/ 4,8 Mio. € funding e ey
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Hands-On & Beyond.
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Construction Site Problems
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The main topics
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Automated, 5G machine and Processes and solutions

connected mobile construction site for the digital construction
machines connectivity Site

* Automation « Connectivity Solutions « Tracking & Tracing

« Assistance functions * Cloud Technologies « Simulation of construction

*  Remote control + Reliable and secure processes

« Environment recognition data exchange * BIM to BlMsite

« Vertical Integration « Driver guidance system 4.0

Sustainable demonstration & development platform for industry 4.0 solutions in construction site
operations: Common Demo Scenario for 2022
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Demos within the main topics
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» Remote
Control

» Mulit-Connectivity
modul: WiFi, 5G,
4G, BLE...

» Construction Site
Networks: WiFi, 5G
Campus

> Dlstrlbuted
Cloud
Services

Centr IAth tyA

Local | | Global Loca\ G\nbal
condition | | condition mndmun (ondmon
Node 1
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» Tracking & Tracing

of Material via
LPWAN

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

Sowe  dilen  wsbeg  renfewng  wadieg2  instaliog_conbadormatings

AR-based driver
assistance:
Visualization via
HoloLens
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Demo Scenario at project end in 2022

Insticut fir oint research project ,,Bauen 4.0" - Overview, development status, demos and outlook
=, o P b 4BSAUEN
I

IMD ‘5@2’ Chair of Fluid-Mechatronic Systems at TU Dresden / Dipl.-Ing. Benjamin Beck Folie 8
CMM online // December 2020
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Use Cases and data exchange requirements

» Accompanying process simulation during construction with a

rotary drilling rig

» Model-based, automated earthworks and acquisition of actual

condition / surface model by excavator

» Order transmission and automation of the movement of a

loading crane
» Automated driving with a wheel loader

~ Digital twin of the excavator for anomaly detection based on

operational data

» Flexible site networks (5G, campus networks, mesh network,
MEC)

» Tracking and tracing of attachments, material, bulk materials,

auxiliary equipment

data
throughput ,
requirements : :
q as-built site remote control
high reports management incl. camera
fleet process collaboration
. management monitoring
medium .. .
collision avoidance
service &
tool attachment
maintenance safe.ty related &
low . environmental
theft detection monitoring remote safety stops
low medium high latency

requirements

Various latency and data rate requirements
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Connectivity Architecture

, Ad-hoc
Wifi / Bluetooth

Construction Site
Wifi / 5G Campus / loT

Cellular Network
GSM /UMTS /LTE/ 5G NR / loT

Core Network —
Fixed Network / Internet ~ ___—

. S DT

Focus on construction site layer - an independent local solution

pnojo
W30

)
L\ w30

Institut fiir
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Site Information System
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Overall Architecture
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OPC-UA-architecture
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) Root
v I3 Objects
I Aliases

OPC-UA data model for construction equipment 8 Devese

@& DeviceTopology
v ) Machines

v |2 CaseWX185

»  Apply basic building blocks for machinery (finding machines on server v D Equipmentidentification

¥ Manufacturer

and |dentlﬂcati0n) W Productinstanceln

W SerialMumber
»  Describe construction equipment as Robotics:MotionDeviceType B
W Armjoint

»  Extending robotics CS for full kinematic description to enable forward & Boomloint

kinematic calculation and visualization & slenogar
ooljoint
v D GeuObjictList

»  Equipment Telematics-interface to feature telematics data records from & A

ISO 1 51 43'3 &% Boom
&% Boom2

&% QuickChange
&% Undercarriage

W& Uppercarriage
OPC-UA Core ¥ Manufacturer

¥ Model

¥ MotionDeviceCategory

AL &% ParameterSet
OPC'UA Dl I3 PowerTrains Robotics +

: Erﬂ_dud‘fﬂde RoboticsExtension
erialMumber

~ [ EquipmentTelematics

Y A ¥ AverageloadFactorlast24

. . 3 CautionMessages

OPC—UA CS MaChInery OPC-UA CS RObOtICS @ CumulativeActiveRegenerationHours
8 CurnulativeldleHours

¥ CumulativeloadCount

@ CurnulativeMonProductiveldleHours
1 CurnulativeOperatingHours

¥ CumulativePayloadTotals

@ CumulativePowerTakeOffHours

@ DEFRemsining EquipmentTelematics
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First Implementation tests: OPC-UA based Remote Diagnosis via ISO 15143-3
data
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Next Steps

2020 2021

9

» WiFi to 5G Campus

» Setting up Remote Control Use
Cases

» Scaling the Lab Demo: More
Machines

» Setting Up Local Site Server

> Integration of Applications

o Fabrikstral3e 48, Dresden o Industriegebiet ZeiRig,

Hoyerswerda

2022

> Preparation Demo Scenario

» Development of infrastructure and
organizational forms for use after
project end

Gewerbegebiet Klingewalde,
Gorlitz
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Publications

Fischer, A. et al.: Begleitende Prozesssimulation fur das Kellybohrverfahren. In Proceedings of

»8.Fachtagung Baumaschinentechnik”, Dresden, 2020

« Kohler, S. et al.: Netzwerkschnittstellen fur mobile Arbeitsmaschinen im Kontext der digitalisierten
Baustelle. In Proceedings of ,8.Fachtagung Baumaschinentechnik”, Dresden, 2020

« Schoberl, M. et al.: The Process-oriented Digital Twin of Construction Machinery. In Proceedings of
»8.Fachtagung Baumaschinentechnik”, Dresden, 2020

 Zitterbart, T.: Anbauwerkzeug wird zum loT-Device. In Proceedings of ,,8.Fachtagung
Baumaschinentechnik”, Dresden, 2020

« Beck, B. et al.: Connected Off-Highway Machines and Services - Large Scale Lab-Demonstrator Activities.
Video Contribution to 5G++ Online Summit, Dresden, 2020

« Zhang, Jiajing; Kharabet, levgen: SENCE - Solution for Extended Network in Construction Environment.
Video Contribution to 5G++ Online Summit, Dresden, 2020

« Waurich, V.; Will, F.: The Role of Construction Machinery on an Automated and Connected Construction
Site. White Paper within 4t International VDI Conference “Smart Construction Equipment”, Minchen,
2020

Abstracts/presentations accepted for Mobile Machines April 2021; ISIC-Webinar September 2021; CECE

Digitalisation Task Force Meeting January 2021; European Conference on Computing in Construction EC3

July 2021

:'2';;';.." X Joint research project ,Bauen 4.0" - Overview, development status, demos and outlook ’ B"h n U EN
IMD “18;’ Chair of Fluid-Mechatronic Systems at TU Dresden / Dipl.-Ing. Benjamin Beck Folie 18 < ‘

CMM online // December 2020


https://www.hanser-tagungen.de/mobilemachines
https://www.is-ic.org/conferences/isic-webinars/
https://www.cece.eu/events
https://ec-3.org/conference2021/
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