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openZDM in a nutshell & openzbM
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How openZDM is different? & openzbM

Quality Assessment Modules

OpenZDM targets aImS to enable | Statistical l Monitor | Prediction l

proactive quality control: | & @i )

é Dngntal Twin Toolset DeC|5|on Support Tool
= Increased productivity 3 m _ lI]
- Increased quality e ™ rocess
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by differentiating normal from
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Key innovations — open platform & openzbM

& PAGES / HOMEPAGE / PROCESSES
nZDM
o OP€

Welcome, T » Multiple User roles

online today

% 5 processes o 4 applications : 2 NDIs 0 Defects > Authentication
% monitered available )

» Data storage
» AAS middleware
» Cloud, local, hybrid

deployment




Key innovations — Vision NDIs & openzbm

% Operate on the: ? Inline deployed

v’ Visible spectrum » Camera operating in the
v IR spectrum A=0.85 um spectrum

» Temperature range 450 —

% Designed to withstand harsh

environmental conditions e temperature profile




Key innovations — Laser line triangulation (LLT) systems COpenZDM
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LLTs developed are either:
v Fixed inline systems

v' Portable inline systems

Have undergone safety
clearance to beinline

installed

Raw image and output of Al model with gap & flush profile

Portable miniaturized LLT
system

Coupled with Al for gap &
flash measurements and
feature extraction
Ergonomically designed
Real-time data

communication with MQTT
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Key innovations — Digital Twin Toolset (DTT)

Supports:
v Data-driven & physics-
based

v' Hybrid

Allows system and individual

asset modelling

Digital Twin Toolset

Create New Digital Twin Load Digital Twin
n
physi ti

RFR Model Training

Available CSVs

System Dataset csv v

Select RFR model features

umaceTemp | CoolingFlow | Fumnace Energy

Select RFR model target

FumaceTemp | Cooling Flow

Train RFR Model

—

Defect 1

c openZDM

Multilanguage
Real-time & feedforward
simulation

SQL and NoSQL
databases

2D/3D/Point cloud

visualization

Synthetic data generation
High complexity of physics

and hybrid modelling




Key innovations — Data-driven quality assessment modules& openzdM

Defect identification and prediction

Al data-driven techniques for :
Early product anomaly detection

| :
PreE e Results communication via MQTT & HTTP

assessment

Use of time-series or vision data

Original image — Battery cell

Potential high computational time

v Descriptive and

Quality assessment module

Early defect

diagnostic analytics

v' Predictive analytics

identification

Segmented image — Defects 8
encircled in red for illustration




Key innovations — Decision Support Tool (DST) & openzbM

Decision Support Tool Project ¥  Alternatives ¥

% The DST leverages: Project Name

robot

Project Description

v Cost-benefit analysis

robot_alternative scenario

-Save
KPI Changes Before and After Optimization

v Optimisation algorithms

Initial State
Time horizon

Input Parameters

% Provides optimal alternative

process configuration

Run Aternatives

Energy Cycle Time Carbon Footprint




Experiences of openZDM & openzbM

% The creation of a DT can be highly complex
% In cases of manual operations in the process data correlation can be challenging

% The implementation approach of AAS Type 3 is unclear

/
*

% Al approaches can enable proactive quality control but can be computationally expensive

*

*
%

Deployment of NDIs can improve environmental & economic sustainability

v A vision-based NDI has improved the cost of poor quality on revenue
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Future directions of openZDM & openzbM

O Inline deployment and full integration of additional NDI systems in pilot lines
ad Implement and test AAS Type 3 capabilities

d Adoption of a dynamic user feedback mechanism

d Automatic reconfiguration of production asset

O Extend the openZDM system with the IDS connector

11




Stay tuned to the openZDM digital world to follow our journey v" openZDM

and discover the latest insights from the manufacturing ecosystem!

WWW.openzdm.eu

@ www.linkedin.com/company/openzdm

Q www.twitter.com/open_zdm

Stay tuned!
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Contact information & openzbM

If you have any doubts or questions,
please feel free to reach out at:
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Factories of the Future EUROPEAN FACTORIES OF THE FUTURE v
pemMslicpiniz RESEARCH ASSOCIATION

Thank you!
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Toking wood further
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