DAIMLER TRUCK

dfki
EVI DEN

Infosys

‘P’PFALZKOM

T WIN 4 TRLICI( S




artFa :ry .Wé\' - ‘
TWIN4TRUCKS

Datensilos auflosen mit Digitalen
Zwillingen — Vernetzung von AAS-
Informationen uber Wissensgraphen

Nastaran Moarefvand, Christian Vollmer
SmartFactoryKL & DFKI Innovative Fabriksysteme

Frankfurt, 28.10.2025



/"';‘
¢1 e ' 9

E—m—

Komplexe Prozesse

. —.”—&-_ ﬁ*»«!.—v 7; ;m ) :
(- I -* H ’

Sources: media.daimlertruck.com®© Daimler Truck AG
https://bimanu.de/blog/datensilos/

B




% Digitalisierung der Nutzfahrzeugproduktion:
rwnstrics TWINATRUCKS - Transparenz und Effizienz durch Digitale
Zwillinge und Kiinstliche Intelligenz
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< ) Ziel - Durchgangige Digitalisierungslosungen auf allen Ebenen
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4 Anwendungsfalle in TWIN4TRUCKS zur DlgltaIISIerung
der Nutzfahrzeugproduktion

I | Shopfloor - Anwendungsfalle | | Daten - Anwendungsfille |
| Intralogistik Montage Qualitat | | Digitale Zwillinge - Digitaler
: i Faden &
Souveraner Datenaustausch
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Datensilos Uberwinden , | .

1) Wie konnen wir Informationen zielgerecht vernetzen. Unsere Use Cases sind von realen Fragestellungen abgeleitet:

» Logistik und Montage: Ankunftszeit der Ressourcen und spatmoglichster Einbauzeitraum

* Qualitat und Montage: Feedback Loop zum Werker

» Logistik und Qualitat: Zuordnung Produktfehler zum Ladungstrager - Ortung des Ladungstragers
2) Weitere Zielstellungen an unsere Losung:

- Skalierbarkeit, Generaliserbarkeit und Ubertragbarkeit des Konzepts

» User-Friendly
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Datensilos Uberwinden

Der Digitale Faden - das Konzept zur Vernetzung von Digitalen Zwillingen & Bestandssystemen

Sammelt Informationen aus verschiedenen Quellen und in heterogenen Datenformaten uber den gesamten Produktionsprozess
und Produktlebenszyklus
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%—%E Digital fusion of data and services (Digital Thread)

TWIN4TRUCKS

Problem statement:

Heterogenous data is stored in data silos separated from other data sources making it difficult to use data for
decision making.

» Data sources and services in each production phase are isolated.

Goal:

Information from heterogeneous data sources is linked and hybrid decision-making models are generated from
this. With these decision models, conclusions can be drawn and actions initiated.

» To create value added services to the existing data and services.

Assumption:

« Digital Twin is the enabler and single source of truth in this system.
» Digital Thread does not control any part of the system.
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% Overview of the Digital Thread concept

TWIN4TRUCKS
.« o . . . . Ul
= Digital twin repository as reliable entry point to get asset <
information .
= DCAT3 application profile ontology as a transferable and scalable n —— *_ -
Solut]on I' Knowledge Base ]
. Ontology | Graph |
= Role based reasoning B 35;’ | | Ontology database |
= Location based query answering A : ':FS: bﬂ :
| 1
nowiodge witln o memmege |
?: o T X O thefactory# ﬂ Ontology
v . MiLaloV topDataProperty ! ' '
; .gzmszg(:;dsource :::cs:zz::m -
| = o A Cambssvcscrpton Digital Twin y
‘e D.a u?:;vassuranceDataService ::::mm:mmn L et N %) Repository
; :glaloose f ::“?"z::it"wm- A& __lowl:topObjectProperty
tasetSeries ; R3O B atl ocatio!
R, | ERD- = dminccessserce ! )
g e ot —haspart e Digital thread
»- @ Service = hasVersion B inSeries (dcatinSeries)
B isDistributionOf
B record
Bl seriesMember
B servesDataset
Bl serviceEndpointURL Gefordert durch:

* Bundesministerium
fiir Wirtschaft
und Energie

1 0 Flnan__z_lert von d,er aufgrund eines Beschlusses
Europaischen Union  desDeutschen Bundestages
NextGenerationEU




Role of AAS in Digital Thread

TWIN4TRUCKS

= Single sources of truth for assets within the system -> A reliable entry point to
the system

= Presentation of AAS in Label Property Graph (LPG)
= Synchronized AASs and graph in the levels of AAS, sub-models and values

= Provides an overview of the whole assets within the system
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TWIN4TRUCKS

VWS im
TWIN4ATRUCKS-
Testbed

Ref2Worker

WorkpieceCarrier

Deepdive - Our ,,Product-AAS*

ASSET ADMINISTRATION SHELL

ASSET ADMINISTRATION SHELL

WorkStation / Insel

CarrierDamageReport

CurreniTransportingParts <

AssetLocation (IDTA)

AccessControl

Contactinformations - IDTA

WorkingEnvironment

ASSET ADMINISTRATION SHELL

I
Ref2CurrentTransportingParis

AssetLocation (IDTA)

Skills & Capabilities

Product

Productidentification

PNR
I Product Number

ProductionPlan > AssemblySteps

{f2Responsible

All the parts that are
included in the product
are listed in BOM SM
e.g. PartA, PariB

Norker

QualityAssurance

=l Failures Image -

BOM (IDTA)

Al Result

Checklist_Konfig

BOM/PartsLocalization
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% What to expect from AAS graph repository

TWIN4TRUCKS

= Graph should be synchronized with the AAS
= Graph representation can be used for analysis tasks such as data science and
machine learning :

Overview
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Digital Twin data pipeline in Digital Thread

Overview

franz Wagnes  Ausioggen (%

Node labels e
Obersicht

Neuigkeiten Assembly Request Milestones

8 e

Montageauftrage
T Wartungsarbeiten

. . o Montagestationen

@ 1 » [ Worker
Asset (5) >

~ [ Logistic Manager

Relationship t
Pty Assembly Request Progress 1 status of all resources or W...

Betriebsmittel

2 transportable parts by one ...

5 current fence name of W

Intralogistik-informationen
all Damaged resources or W....

Was mochten Sie wissen?

all Ok resources or WST LM
Ladungstrager

current product on the WSTL...

Hier sind alle verfugbaren Ladungstrager

D PR 5 finished orders PM

WorkpieceCarrier A_1 WSTA1

number of all WST counter LM

WorkpieceCarrior A_S

WSTAS

WorkpieceCarrier_B_6

WST_B.6

return all orders or products LM

return all resources or WST P...

Details fiir Ladungstrager WorkpioceCarrier_B_6:

status of one specific WST LM

Ladungstréger Details

WorkpieceCarrier_B_6

WSTB6 » [J Production Manager
syit

Transportierbare Teile:

Cab
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x @b

@® localhost:5173/uebersicht

Ubersicht

Ubersicht

Montageauftrage

Montagestationen

Teamubersicht

Produktionsstandorte

Betriebsmittel

Transporte

Benutzer

T4T - IDT Platform

Willkommen,

@ Franz

X

@) Swagger Ul

Guten Tag! Bleiben Sie fokussiert und effizient.

Assembly Request Progress

Q12024

Q22024

20 40 60

B Completed In Progress

@ 2024, Made with §§ by acameo

M Pending

Neuigkeiten Dienstag, 25. Marz

Neue Produktionslinie

Vor 119 Tagen

Neues Teammitglied

Herzlich wil 1im leam

Assembly Request Milestones

Franz Wagner

Ausloggen [+




Lessons learned so far

TWIN4TRUCKS

= Benefit of AAS: a good modelled AAS can act as a reliable entry point to the system

= Not everything needed to be written into the AAS -> Need for extra data sources Example: Live
data

= AAS is powerful in connection to hardware but not for the user interface
= In the project: Same Use Case without using Digital Thread Concept required more effort

= Feedback from industry:
= The transfer of our Ul to shopfloor level is not practical.

= Chatbot is more beneficial for management level and analysis

Open challenges:

= Versioning or keeping a snapshot with values from the AAS

Gefordert durch:
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7@% What to expect in the workshop?

TWIN4TRUCKS

Topics

Live-Showcase of our Application

Detailed overview of the concept and
implementation

Synergy between DCAT3 and AAS repository

Presentation of user stories and final solution

Chat with your Digital Twin via MCP

Digital Product Passport

'—’ MCP-Server

¥ Gemini
%1 CURSOR

.Neodj @ chatcpr

Interactive session to get input on needs and
vision for future development of AAS within the
Digital Thread

’ Neodj MCP
Server
¥ Claude
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Home of
Next Gen Factory Automation

Become part of the
SmartFactoryKL Community!

#JoinNextGenFactoryAutomation  #ModelFactory
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SmartFactoryKL
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Christian Vollmer
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