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Project Partners and organizational framework

Facts and Figures: BAUYINDUSTRIE
« Funding BMBF - Project Management Agency Karlsruhe - INKOWE program // SRS BETSEHE
VDMA BAUGEWERBE %

« Duration July 2019 - july-2022 extended to December 2022 J

« 22 industrial partners, 2 universities ‘o,

« Accompanied by various associations ™y 56 Lab VDBUM ;
ERMANY Verband der Baubranche, ‘.

mwelt- und Maschinentechnik eV,

Total costs 10 Mio. € /5 Mio. € funding
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Construction site challenges
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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
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Demos within the main topics

Automated,

machines

connected mobile

5G machine and
construction site

copnectivity

Automated digging
Automated

tool change
Detection

“as built” condition

Automated driving
Environment
recognition

Automated
processes

> Remote

Processes and solutions
for the digital construction
site

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

» Construction Site
Networks: WiFi, 5G
Campus

o
o

> Dlstrlbuted
Cloud Ly “ g

Services Q a -~
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Control

Node 1 Node 2

> AR-based driver

» 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)
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assistance:
Visualization via
HoloLens
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3 . Bauen 4.0” solutions



OPC UA-based Bauen 4.0 architecture

> OPC-UA data model and communication
protocol

> Specification for interoperable data model for
construction equipment
= machine identification
= basic Telematics data
= kinematic data & robotic interface
= task-management

OPC UA Server
(Fleet information model)

(=) Root
v 2 Objects
> (2D Aliases
4 : i Connectivity Connectivity Connectivity
¢ o Meav:;aen:spology g module )L module JL module )
v 2 PTK31_0001 ’ v ‘
> |2 Equipmentldentification
> & EquipmentRoboticSystem OPC UA Server OPC UA Server OPC UA Server
d E iq"::ﬁme"t“'e'“:ﬁ“ (construction (construction (construction
v askManagemen . . R
> & Recipe?wanagement equipment CS) equipment CS) equipment CS)
> &% ResultManagement ——— y /
> & NetworkSet Y,
> & Server [E‘,'
> 2D Types (=——-]
> D Views
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Developed solutions in main topic 2

Wifi Mesh Network

5G Campus Network
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Developed solutions in main topic 3

i) Root

~ [ Objects
> 3 Aliases
> &% DeviceSet
> &% DeviceTopology
> 2 FileSystem
~ (3 Machines
~ [ A918C_000T
> ) Equipmentidentification
> % EquipmentRoboticSystem
> ) EquipmentTelematics
> % TaskManagement
> % NetworkSet
> &% Server
> D Types
> 2D Views

~ [ Equipmentldentification

CLLLLLVLLLLLLLO DT

Assetld
ComponentName
DeviceClass
DeviceClassManual
DeviceRevision
HardwareRevision
Manufacturer
Manufacturerlri
Modsl
MenthOfCenstruction
ProductCodeNode
ProductinstanceUri
SerialNumber
SoftwareRevision
YearOfConstruction

~ % EquipmentRoboticSystem
VI Axes
~ & Armjoint
> @ hxisN
@ MetienProfile
> % ParameterSet
> & Boomloint
> & Rotateloint
> & Slewloint
> & Tiltoint
> & Toolloint
v ) GeoObjectList
v & Am
v [ Frames
> @ QCjeint
> 4@ RootFrame
> & Boom
> & LowerCarriage
> & QuickChange
> & Tool
> & UpperCarriage
¥ Manufacturer
@ Madel
¥ MotionDeviceCategory
% ParameterSet
> I3 PowerTrains
@ ProductCode
@ SerialNumber

~ I EquipmentTelematics

@ AverageloadFactorlast24
@ CautionMessages

@ CumulativehctiveRegenerationHours.

@ CumulativeldleHours
@ Cumulstivel eadCount

v J TaskManagement

~ & RecipeManagement
> @ AddRecipe
> &% RecipeTransfer
) Recipes
> % RemoveRecipe

@ Cumulat tiveldleHour
@ CumulativeOperatingHours

@ CumulativePayloadTotals

@ CumulativePowerTakeOffHours
@ DEFRemaining

@ DiagnosticTroubleCodes

@ Distance

@ EngineStatus

@ FuelRemaining

@ FuelUsed

@ FuelUsedLast2d

@ LastknownLocation

@ MaximumSpeedLast2d

@ SwitchStatus

v &
> [ Results

All demonstrator machines are built up

and the first automation functions have

been tested
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Developed solution: site management system

> Mission data is submitted via OPC-UA interface

» Topografic mission data in annotated LandXML
in accordance with ISO 15143-4

» Automation specific annotations

]
geOfenceS v »& TaskManagement

hd & RecipeManagement

= trajectories > =6 AddRecine

> n& RecipeTransfer
u traCkS I=) Recipes

» % RemoveRecipe
| dump areas v & ResultManagement

5 L3 Results

target geometry
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Next Steps

o Fabrikstral3e 48, Dresden o Industrial area ZeilRig, Hoyerswerda o Industrial area Gorlitz

» First 5G connectivity tests » Setup of 5G Campus Network » Establishment of infrastructure and
> Test of excavator automation » Automation of machine corpof;atetﬁrgan(ljza;cclghnal formi for
: - use after the end of the projec
> First tests with site information Interaction bro)
systems » Setup and test of the demo
scenario
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https://verbundprojekt-bauen40.de/?lang=en
https://twitter.com/bauen40
https://www.youtube.com/watch?v=5s3YK4SD43g
https://youtu.be/zv55TBRv054

