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Introduction

Artificial intelligence is no longer a future ambition for
manufacturers - it is already reshaping how work gets done
on the factory floor. From improving decision-making to
accelerating problem-solving and enabling more resilient
operations, Industrial Al is becoming a core pillar of modern
manufacturing strategies with connected workers.

This guide provides a comprehensive deep dive into Industrial
Al in manufacturing. It explores what Industrial Al is, how it
has evolved, the use cases delivering value today and how
emerging approaches like Agentic Al will shape the future of
human-machine collaboration on the factory floor.
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1. What Is Industrial Al?

Industrial Al vs. Traditional Factory
Software

The Evolution of Al in Manufacturing

The Role of Generative Al in Manufacturing

In this way, Generative Al is
not just improving today’s
factory-floor workflows; it is
enabling the transition toward
more proactive, intelligent and
agent-driven systems that will
define the future of industrial
operations.



The Emergence of Agentic Al:
Everything You Need to Know About
Augmenting Connected Workers

From Assistants to Digital Co-Workers

Human-in-the-Loop: The Foundation of
Trust
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An Evolutionary Path for Agentic Al in
Manufacturing

The relationship between Al agents
and frontline workers will not change
overnight. Instead, it will evolve in clear
phases:

Phase 1: Assistants and Automation
(Today)

Al agents function primarily as
conversational assistants and
background automation tools. They
support content creation, data retrieval,
rule-based triggers and administrative
tasks, reducing manual effort without
altering core workflows.

Phase 2: Goal-Directed Autonomy (Near
Future)

Reasoning agents emerge that can
interpret user intent and coordinate
multiple tools or sub-agents. For example,
when an operator begins troubleshooting
an issue, an orchestrator agent identifies
the goal, searches relevant knowledge,
prepares a draft issue report, and asks
the user for approval before taking
action.

Phase 3: Proactivity and Prognostics
(Looking Ahead)

Agents evolve from reactive to proactive.
They begin detecting early signals of
breakdowns, deviations, or inefficiencies
before they fully manifest. These agents
not only predict what may happen,

but recommend what actions to take

— learning continuously and improving
over time through feedback loops and
operational outcomes.

Practical Agentic Al Use Cases on the
Factory Floor

Agentic Al’s value becomes most
tangible through practical, worker-centric
use cases:

Al-Assisted Troubleshooting: Orchestrator
agents interpret intent, route requests to
the right knowledge sources and prepare
next steps — reducing downtime and
coghnitive load.

Early Warning Systems for Leaders: Al
agents proactively surface emerging
trends, such as recurring safety checklist
issues, enabling intervention before
incidents occur.

Shift Performance Prediction: By
analyzing workforce skills, checklist
completion and line conditions, agents
can identify when a shift is at risk and
recommend corrective actions to protect
OEE and quality.

In each case, Al acts as a supportive
partner, providing a “helping hand”
rather than dictating outcomes.

Building the Future, Hand in Hand

Research suggests manufacturing
leaders are increasingly open to Al-
driven decision support, even in critical
functions. Trust in Al is already higher

in manufacturing than in many other
industries — creating a strong foundation
for Agentic Al adoption. Still, questions
remain around cultural readiness,
governance and the right balance
between efficiency and oversight.

What is clear is this: the true power

of Agentic Al to augment connected
workers lies in the partnership between
human expertise and machine
proactivity. Manufacturers that remain
curious, open and engaged with this
technology will be best positioned to
unlock productivity gains and build
resilient, future-ready operations.

The future of manufacturing will not
be defined by machines replacing
people — but by people empowered
by intelligent, proactive digital co-
workers.

Benefits of Industrial Al on the
Factory Floor

When implemented effectively,
Industrial Al delivers strong outcomes
for an augmented connected
workforce, such as:

e Increased productivity and OEE
« Faster time to value
« Improved safety and compliance

« Better knowledge capture and
retention

e A more empowered, engaged
workforce



2. What to Look for in an
Industrial Al Solution

Human-Centric, with Explainability and Trust

Integrated, Not a Disconnected Al Layer

Embedded in Daily Operations

Easy to Use for Non-Technical Workers

Built for Scale, Security, and Compliance

Manufacturing-First, Not Retrofitted from
IT
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3. Top Use Cases of Industrial
Al in Manufacturing

Industrial Al creates value across every function on the
factory floor. The most successful manufacturers focus on
use cases that augment human performance, reduce friction,
and improve consistency.

Continuous Improvement Use Cases:
Accelerate Learning

Maintenance Use Cases: Improve Asset
Availability

Learning & Development Use Cases: Build
Workforce Capability

Operations Use Cases: Improve
Productivity and OEE

Operations teams face constant
pressure to maintain output, quality and
uptime — often with limited visibility and
fragmented information.

Health & Safety Use Cases: Reduce Risk
and Improve Compliance

Continuous improvement depends on
identifying problems, learning from them,
and standardizing better ways of working.

With high turnover and skills gaps, training
must be faster, more relevant and more
accessible.

Safety performance depends not only
on procedures, but on awareness,

. L . Industrial Al extends maintenance
consistency and proactive intervention.

effectiveness by:

Detecting early warning signs of
failure

Industrial Al enhances safety by: . Industrial Al enables:

Instead of searching through systems Industrial Al supports Cl by:

Industrial Al supports operations by:

« Assisting operators during
troubleshooting

» Predicting shift-level performance
risks

« Highlighting deviations before they
escalate

e Summarizing operational data into
actionable insights

« Identifying patterns in near-misses
and observations

« Flagging emerging risks before
incidents occur

« Supporting standardized inspections
and audits

« Reinforcing safety culture through
real-time feedback

Al does not replace safety professionals — it
amplifies their ability to see trends and act

« Supporting autonomous
maintenance by operators

e Improving communication between
production and maintenance

e Reducing unplanned downtime

Rather than replacing CMMS or EAM
systems, Industrial Al connects maintenance
intelligence directly to frontline workflows.

« Clustering issues and recurring .

deviations
« Helping to find likely root causes

« Supporting PDCA cycles with data-
driven insights

e Capturing improvements as
institutional knowledge

This transforms CI from a reactive process
into a continuous learning loop.

Faster creation of digital work
instructions

« Personalized, role-specific learning
paths

 Skills gap identification and tracking

e On-the-job learning at the moment
of need

or waiting for reports, workers receive
contextual guidance in real time, enabling
faster decisions and fewer disruptions.

earlier.
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4, Selecting the Right
Industrial Al Solution

To make an informed choice,
manufacturers should take a structured
approach that balances business
needs, workforce realities and long-term
scalability.

Conduct a Needs Assessment

The selection process should begin
with a clear understanding of where Al
can deliver the most value. Rather than
starting with technology capabilities,
focus on operational challenges and
decision points.

Key questions to ask include:

*  Where do frontline workers lack timely
or accurate information?

«  Where does process variability lead
to quality issues, downtime or safety
risk?

e Where do the same issues resurface
without lasting resolution?

These problem areas often represent
decision gaps where human judgment is
stretched by complexity, time pressure

or fragmented data. Industrial Al is most
effective when applied to these moments —
augmenting human decision-making rather
than adding another layer of complexity or
automation.

Vendor Evaluation Criteria

Once needs are defined, manufacturers
should evaluate vendors through a
manufacturing-first lens. Not all Al providers

are equally suited to industrial environments.

Strong Industrial Al vendors:

e Specialize in manufacturing and
understand factory-floor realities

e Have proven deployments in live
production environments, not just pilots

« Demonstrate a clear commitment to
human-in-the-loop design

e Embed Al directly into workflows where
work is performed, rather than isolating it
in dashboards or reports

Experience matters. Vendors with real-
world manufacturing use cases are better
equipped to navigate variability, safety
requirements and change management
challenges.

Security, Governance, and Trust

Al adoption hinges on trust. Manufacturers
must have confidence that Al systems

are secure, transparent and governed
appropriately.

Evaluation should include:

« Robust data security and privacy
controls

« Clear explainability around how Al
insights and recommendations are
generated

« Defined governance mechanisms
that determine when Al can act
autonomously and when human
approval is required

These guardrails protect the organization

while reinforcing workforce confidence in Al-

supported decisions.

Built for Enterprise Scale

Finally, the selected solution must be able to
scale across the enterprise. Manufacturing
organizations often operate multiple plants
across regions, each with local nuances but
shared standards.

Enterprise-ready Industrial Al should
support:

e Multi-plant and multi-region deployments

« Multilingual workforces and diverse skill
levels

e Global standardization with flexibility for
local adaptation

By choosing a solution that aligns with both
immediate needs and long-term growth,
manufacturers can ensure their Industrial
Al investment delivers sustained value and
becomes a trusted part of daily operations.




5. Where to Start with
Industrial Al

Begin with a Business Value Assessment

Assess Organizational Readiness

Steps to Implement Industrial Al

Tips for Successful Adoption
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6. Conclusion: Next Steps
in Your Industrial Al Journey

Industrial Al is becoming essential for manufacturers
navigating Industry 5.0. The future belongs to organizations
that pair human expertise with intelligent digital co-

workers, creating safer, more productive, and more resilient
operations.

By starting with the right use cases and the right mindset,
manufacturers can build trust, unlock value, and lead the
next era of industrial performance

Achieve an Al Advantage in Manufacturing

Watch this on-demand webinar to explore how the next

generation of Al-augmented connected workers will . P
collaborate seamlessly with intelligent assistants and Wq nt to Brlng AI tO YOur FdCtory FIOOr °
autonomous agents — tools capable of understanding

context, learning from operations, and taking action BOOI( a Demo
alongside frontline teams.

Watch Now »


https://www.poka.io/en/resources/achieve-an-ai-advantage-on-demand-webinar
https://www.ifs.com/en/book-a-demo
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