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Connected Factories What makes a factory smart?

Smart factory: production facility in which
people, machines, raw materials and products
instantly share information about all stages of
the production process.

http://www.cognizant.com

www.sap.com
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Connected Factories Building the smart industry of today

Smart industry: digitisation of the manufacturing industry, TNO, NL

Autonomous & Smart Factories Pathway

https://www.connectedfactories.eu/autonomous-smart-factories-pathway
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Connected Factories The Connected Morphing Factories – Our Vision

Agile Autonomous

Multifunctional Resilient

!

Connected Morphing Factory

Self-Organising Temporal Coalitions of Resources

Hyperconnected
Factory
Cloud

A blueprint for the manufacturing infrastructure of the future based on connected
autonomous production units, that can be easily repurposed, relocated and
redeployed.



Made Smarter Innovation Research Centre for

Connected Factories Connected Manufacturing Infrastructure – Key Facets

Agile Autonomous

Multifunctional Resilient
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In-process
Monitoring &

Control

Factories
Architecture
and Control

Sensing and
IoT
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Connected Factories Common Architecture and Models

Highlights

 Maturing vision of concept, architecture,
and behaviour of system

 Operationalisation of developments and
enabling of AI methods.

 Predictable and defined behaviour and
responses.

 Asset administration shells for digital
twins and “single source of truth”.
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Deployment of Developments via
App Store

 Online prototype app store for
testing deployment of solutions into
industry.

Automatic Disruption Resolution
with Semantic Models

 Inference to automatically suggest
solutions to disruptive events.

App
Store
App
Store
App
Store

Semantic
Model –
Experience and
Knowledge

Proposed
Solution

AI Semantic
Inference

Possible
solutions found
and ranked
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Highlights

Peripheral digital capabilities for the digital factory

• A range of sensing solutions based on low-cost components
designed, built and tested

Human-oriented digital

• AR systems for assembly and repair applications

• A prototype of eye- and hand-operated AR-based interface for
human-robot assembly.

Remote production management

• Digital solutions to track multisite production

• Cross-site MES coordination approach

Factory adaptability awareness

• Initial metrics for adaptability to volume and mix

Sensing and IoT for Factory Digital Awareness
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Applications

• First version of multi-site
VOOM Demonstrator created
and tested making Gearboxes

• Sensing solutions, MES, and
quality reporting deployed
across all factory labs

• Initial simulation of the
production operation drawing
on sensor data

• Initial data-sharing
mechanisms in place for the
smart factory

Sensing and IoT for Factory Digital Awareness
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Connected Factories In-process Monitoring and Control

Highlights

Multi-sensor Real-time Monitoring

• Multi-sensor data stream monitoring and anomaly
detection in real-time

Sensorised Jigs and Tools

• Improved manipulation accuracy of
autonomous assets by monitoring force/torque
sensor data

Condition of Supply Variation

• Novel through-skin gap detection using human-safe,
no-contact millimetre-wave band

End effector positioning accuracy before
and after force/torque monitoring:

Applications

• A generalisable multi-sensor in-process monitoring
methodology – now enhanced with anomaly detection

• Precision pick-and-place factory logistics with minimal
reconfiguration costs

• Detection of assembly gaps due to condition of supply
variability

Smooth surface
detected

Gap edge
detected
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Applications

● Dynamic production scheduling using DES
● overall delay in the test system reduced by 60-

70%.

● Ability to quickly adapt to different manufacturing
applications and processes

● Results to be reported at SAE AeroTech 2024, March
2024, North Carolina.

Highlights

● Improved robot accuracy without permanent installation of costly hardware

● AI tool for improved static robotic positioning accuracy

● Closed feedback loop between AI tool and robot controller
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