5 R
=

Transforming Fatigue Management in Mining

From Detection to Prevention with Voice Intelligence

Executive Summary: The Risk You Can’t See Until It’s Too Late

Fatigue-related incidents in mining rarely occur without warning—but current systems are not
designed to detect that warning early enough to prevent them.

By the time fatigue is visible—through eye closure, head movement, or operator error—cognitive
performance has already declined, and operational risk is elevated.

This creates a critical gap:

Most fatigue systems detect impairment after it has already begun—when prevention is no
longer possible.

The consequence is measurable:

e Increased safety incidents and near-misses

e Reduced productivity during late-shift hours

e Higher insurance, compliance, and liability exposure

e Operational decisions made without real-time insight into workforce readiness

WISS Technologies addresses this gap directly.

By using voice as an early indicator of cognitive fatigue, WISS enables mining operations to
identify risk before performance degradation becomes visible, shifting fatigue management
from reactive detection to proactive prevention.

The Operational Reality: Fatigue Is Dynamic, Not Static
Mining environments are structurally prone to fatigue risk:

e 12-hour shifts

¢ Consecutive work cycles

e Physically and cognitively demanding tasks
¢ Remote and high-risk operating conditions
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Fatigue does not appear suddenly. It accumulates:

e Alertness declines in later shift hours
e Reaction times slow

¢ Decision quality degrades

e Lapses in attention increase

Night operations amplify these effects:

e Circadian disruption reduces baseline alertness
o Cognitive processing slows further
e Error probability increases significantly

Fatigue is not constant, it fluctuates continuously. Yet most systems measure it only intermittently
or after visible symptoms appear.

Where Current Systems Fail
Mining companies have invested in fatigue management systems, including:

¢ In-cab cameras (eye closure, head movement)
o Wearables tracking sleep and biometrics

¢ Scheduling models based on predicted fatigue
o Self-reporting and checklists

These systems provide value—but they share a common limitation:
They detect fatigue after it becomes visible.
The Failure Point

e Cameras trigger when fatigue is already present

¢ Wearables depend on compliance and off-shift data

e Scheduling models cannot capture real-time variability
o Self-reporting is inconsistent and subjective

None of these systems answer a critical operational question:
Is this worker at risk right now—before performance declines?

Detection vs. Prevention: The Critical Distinction

Approach What It Does Limitation
Detection Identifies fatigue symptoms Occurs after risk has increased
Prevention Identifies early indicators Enables proactive intervention

The difference is not incremental.
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Detection reacts to risk. Prevention eliminates it.

Most current systems operate in detection mode. This leaves a gap at the most critical point in
the risk curve—before impairment becomes visible.

A Real-World Failure Scenario
Consider a haul truck operator in hour 11 of a 12-hour shift.

e Reaction time is reduced
e Attention is inconsistent
¢ Cognitive load is elevated

The operator shows no visible fatigue indicators. No system triggers an alert.
A delayed response to a hazard result in a near-miss—or an incident.
Post-event:

e The system records the outcome
e But provides no early signal that could have prevented it

This is where current fatigue systems fail:

They detect fatigue after the point of prevention.

The Breakthrough: Voice as an Early Indicator of Fatigue

Human voices contain measurable indicators of cognitive and physiological state.

Subtle changes in speech patterns reveal fatigue before physical symptoms appear, including:

e Micro-variations in tone and pitch
e Changes in rhythm and articulation
¢ Indicators of cognitive load

Why Voice Changes the Model
Voice enables fatigue assessment:

o Before visible symptoms appear
¢ At the point of communication (check-ins, radio calls, reporting)
e Without requiring new behavior or equipment

This is critical operationally:

Fatigue can be measured in real time, during normal workflows.
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WISS Technologies: From Detection to Prevention

WISS Technologies delivers a voice-based fatigue risk assessment platform designed for
operational environments.

Core Capabilities
Real-Time Fatigue Risk Scoring

¢ Instant assessment from short voice samples
e Identifies risk before performance degradation

Early Cognitive Degradation Detection

¢ Detects fatigue earlier than camera or wearable systems
¢ Closes the gap between onset and detection

Seamless Integration

¢ Mobile and web platforms
¢ Embedded into existing workflows (check-ins, dispatch, monitoring)

Workforce-Scale Visibility
¢ Continuous insight across all personnel, not just operators in vehicles
Actionable Supervisor Insights

e |dentify high-risk individuals or teams
e Monitor fatigue trends across shifts and rotations
¢ Enable targeted intervention

Operational Impact: What Changes on Site
Risk Reduction

e |dentify fatigue risk before incidents occur
¢ Reduce near-misses and reportable events
e Improve compliance with safety standards

Productivity Gains

e Maintain performance during late-shift hours
e Reduce errors and rework
e Improve overall workforce effectiveness
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Cost and Liability Reduction

e Lower incident-related costs
e Reduce insurance exposure
¢ Minimize operational disruptions

Supervisory Control

¢ Real-time visibility into workforce readiness
¢ Ability to intervene before risk escalates
¢ Data-driven decision-making across shifts

Why This Matters Now

Mining operations have already invested in fatigue detection.

The remaining problem is not whether fatigue can be identified.

Itis:

whether it can be identified early enough to prevent incidents.

As operations scale and safety expectations increase, reactive systems are no longer sufficient.
The next phase of fatigue management requires:

e Real-time assessment

e Early detection

e Scalable deployment

e Minimal operational friction

Conclusion: The Shift to Preventive Fatigue Management

Fatigue in mining is not just a safety issue. It is an operational risk that directly impacts
performance, cost, and liability. Current systems provide visibility after fatigue is already present.
Voice-based intelligence changes that model. By identifying cognitive degradation early, WISS
enables mining organizations to move from:

¢ Reacting to fatigue
to:
e Preventing it
Mining operations already recognize fatigue as a critical risk.
The defining question now is:
Can that risk be identified early enough to act on it?

WISS Technologies provides that capability.
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