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https://www.scientificamerican.com/article/people-differ-widely-in-their-
understanding-of-even-a-simple-concept-such-as-the-word-penguin1/



Industry is inherently 
complex
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• Industrial AI interacts with physical systems

• It requires consistent data flows, robust 
pipelines, safety validation, and integration 
with existing OT/IT systems. 

• Adoption challenges are rarely technical: they 
are legal, economical, organisational, and 
procedural.

Industrial AI



Industrial systems operate under strict constraints that shape every AI decision:

• Safety-critical environments. Failure has physical consequences for people, 
equipment, or production continuity.

• Reliability and uptime requirements. Systems must work every time, not “on average.”

• Regulated and audited processes. Traceability, explainability, and documentation are 
mandatory.

• High cost of errors. Downtime, scrapped material, or process instability are expensive 
and often unacceptable.

• Long equipment lifecycles. AI must integrate with legacy systems designed decades 
ago.

Why Industrial AI is “different”



AI is an organisational 
question



TEXTSIDA

Anpassa huvudtextrutans höjd baserat på 
rubrikens höjd. Använd stödlinjerna för 
korrekt placering.

TEXT SLIDE

Adjust the height of the main text frame 
based on the height of the heading. Use 
the guides to find the correct 
placement.

• Sensor data (temperature, pressure, vibration, 
machine status)

• Process data (production rate, cycle time, batch 
parameters)

• Quality data (defect detection results, surface 
quality, product test results)

• Maintenance data (service reports, spare parts 
records)

• Tacit knowledge (postits)

Industrial data



• Data is not centralized

• Data is missing

• Data ownership may vary across a 
factory

Industrial data





Data Pipelines 

• What: Cleaning, organizing, and preparing raw data 
for analysis. This stage includes handling large 
volumes of unstructured or semi-structured data.

• How: Tools and systems for data preprocessing, such 
as data cleaning algorithms, format standardization, 
and real-time data filtering to ensure high-quality 
data ready for analysis and ML.

• R&D focus: Automating data cleansing processes 
with AI techniques, detecting anomalies in data 
streams, and optimizing data pipelines for large 
datasets.



From Sensor to Insight

• Process flow – DesignOps

• Data collection from multiple sensors/modalities

• Processing the data: AI/ML ready

• Model development and scaling

• Prediction, decision & automation

• Scaling & MLOps (Deployment)
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Predictive maintenance
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There is a need to understand the role of 
technology and how to make the most 
of these developments in order to create 
value and promote sustainability.



Control-room operators at Svenska Kraftnät and 
Statnett face growing challenges in monitoring the 
grid and managing disruptions.

Our concept introduces AI-supported interfaces 
that boost situational awareness and enable 
smarter human–AI collaboration.

The aim: a more resilient and efficiently utilized 
Nordic power system.



5G network in factory (principle)



Connected Factory => Cascading Failures



Monitor and control autonomous systems

System of Systems
• Different interacting and autonomous 

systems operate within the same domain.
• HMI

Control Levels
• Individual units
• Groups and sub-groups of units
• Task level – monitoring and control
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• Edge-AI 

• Digital twins 

• Robustness, safety, security, 
standards

• Data handling and 
interoperability

Technical capabilities for 
next-gen CPS
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• Multidisciplinary collaboration

• Infrastructure and test beds

• Modelling and data driven 
methods

• Ethical and regulatory apects

• Business models

System-level 
capabilities
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• Industrial AI ≠ office AI — it must be safe, reliable, and robust. 

• Data quality and process integration matter more than algorithms. 

• Human oversight remains essential in all realistic industrial 
deployments. 

• Automation follows maturity, not ambition. Autonomy requires 
trust. 

• The value of AI comes from stability, predictability, and 
operational relevance.
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