Let the System Learn: "Human Gel" to enable
Smart Machines & Connected Worker

Is your smart operation truly learning - or just collecting data in silos?

Many mid-market specialty manufacturers have invested in automation, data lakes, and dashboards to boost
performance. Yet operations often remain stuck with flat OEE trends, adoption gaps in training, or costly variability
across teams.

It is time to rethink optimization. True gains come not just from better tools, but from systems that learn - enabled
by Smart Machines, the Connected Worker, and guided by the Human Gel that orchestrates all.

Layer #1: When Smart Machines Teach Themselves

Today’s operations generate granular, real-time data: temperature, torque, speed, cycle time, downtime to name a
few. Legacy machines can be retrofitted with sensors too. However, the real opportunity lies in systems that can
interpret the data, recommend changes, and self-correct.

For example, in polymer extrusion smart machines use Al (specifically, machine learning & deep learning) to
analyze patterns across equipment fleets and guide process adjustments such as dwell time, temperature set
points, or load parameters.

This enables:

e Predictive maintenance based on actual degradation, not the calendar.
e Self-correcting performance that eliminates micro-stoppages
e Continuous improvement without human trial and error
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Al models tune input and process parameters to reduce stoppage and improve yield
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Layer #2: When the Connected Worker Becomes the Model

Operators are often the biggest source of variability. One skilled worker’s subtle adjustments can outperform
another by 15-20% in efficiency. Yet those "golden patterns" are easily lost through turnover.

Connected Worker learning systems capture and scale best practices. The system (often a small- or large-
language-model-based generative app with secured data) observes experts’ workflows, learns their sequences,
and translates inferences into adaptive digital guidance for every operator.
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This enables:

® Autonomous coaching tailored to each worker’s skill level
e Faster onboarding for new or cross-trained staff
e Proactive alerts for deviations from best practices
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Al models capture and transfer best practices for consistent performance

Layer #3: Orchestration for Smart Operations by Superior,
Integrated Systems and Generative Adaptive Intelligence

Beyond individual machines and floor workers lies layer #3: operations-wide orchestration powered by superior
systems and generative intelligence. This layer integrates both internal parameters and external signals (e.g.,
production mix, profitability, supplier reliability, market trends) to coordinate the best actions across machines and

workers.
Real power emerges when the Smart Machines and Connected Worker loops reinforce each other:

e As Smart Machines self-optimize, Connected Worker guidance updates automatically
e As Connected Workers adapt, their actions surface new insights the machines can learn
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Orchestration of two loops - continuously reinforcing each other
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Human "Gel" that Keeps Everything Together

Human Gel is the management intelligence that connects layers 1, 2, and 3. It sets the objectives, principles, and
guardrails for optimization.

The Human Gel is the connective tissue between technology and workers. It ensures every learning loop, machine,
worker, and system reinforces the others instead of running in isolation.

Without this connective tissue, learning loops risk drifting away from enterprise goals. The Human Gel ensures
Smart Operations evolve in the right direction - toward sustainable, enterprise-wide gains.

The Human Gel provides:

e Governance: Embeds ESG, safety, and workforce priorities into system logic
e Context: Aligns optimization with profitability, reliability, and customer outcomes
e Continuity: Captures institutional knowledge and carries it forward as technology evolves
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Human Gel: the management intelligence connecting layers 1, 2, & 3

Practical Entry Path for Mid-Market Operators

Many leaders hesitate to invest in Al, fearing the wrong platform or an expensive misstep. The right path isn’t a giant
$10M leap - it’s a focused, proof-driven step-by-step progression.

Identify the business value and scale potential

Start with pilots (one machine or one core line)

Capture Smart Machine signals (layer 1) or Connected Worker actions (layer 2) in a unified data layer
Use lean methods and Al based tools to build your ML/DL models or agentic Ai platform

Show results hitting P/L bottom line in <90 days (e.g., validate OEE lift, training speed, or scrap reduction)
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Start small. Prove the value. Expand your sphere - These steps build credibility, trust, and momentum while
keeping the risks low.

The future of operations isn’t about collecting data. It’s about systems that learn - across machines, workers, and
processes. When the system learns, performance stops plateauing, in fact, starts compounding.

The future isn't just digital - it is adaptive.
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