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TO DECISION

Nathan Miller, Innovative Wireless
Technologies, USA, highlights

the importance of treating data
infrastructure as a single system

for streamlined decision making in
mining operations.

L4

Figure 1. With IWT CLARITY™ operational intelligence
is extended be he control room, allowing mine P
personnel to access critical insights on the go.
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modern mine measures almost everything.
A Communication and tracking systems
report status and location data.
Atmospheric sensors watch gas and air quality. Haul
trucks and loaders report engine load, temperature,
vibration, fuel, and fault codes by the second. Inside
the preparation plant, control systems log pressures,
densities, tonnages, and runtime hours straight from
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the programmable logic controllers that run the circuits.
Loadout systems weigh every railcar before it leaves for the
customer. By any reasonable measure, the operation knows
more about itself than it ever has.

So why do preventable problems still occur? Why is tonnage
still lost to conditions that were visible somewhere in the
system? This is the real problem in mining technology today,
and itis not a shortage of data. The information exists. It is
fragmented, it arrives late, and it is disconnected from the
moment a decision gets made. Risk does not hide where there is
no data. It hides in the gaps between the systems that hold it.

Why the gaps exist

Those gaps are not the result of neglect. They are the
predictable outcome of how mining technology gets bought.
Most operations built their digital infrastructure in layers, over
years, each layer solving one urgent problem at a time. A
communications network to extend coverage underground. A
compliance application to satisfy a regulator. A monitoring
system when a specific hazard demanded attention. An
analytics tool, later, to make sense of what everything else
was producing.

Every one of those decisions was sound on its own.
Together they produced an operation full of capable systems
that do not talk to each other. Each speaks its own data format.
Each runs on its own schedule: some continuous, some in
batches. Each keeps its records in its own repository. Combining
them falls to middleware, scheduled exports, and people
aligning data manually.

Every boundary a piece of data crosses on that journey costs
something. Latency builds as information waits to be exported,
transformed, and loaded. Context falls away as records are
flattened to fit the next system. The chance of error climbs with
each handoff. By the time a reading reaches a person who can
take action, it can be hours old and stripped of the conditions
that gave it meaning.

The cost of the seams

This matters most in the moments that matter most, because
the signals that reveal real risk rarely come from one source. An
elevated gas reading means one thing alone and something else
entirely alongside the number of people in the area, the state of
ventilation, and the equipment nearby. A vibration trend on a
machine can mean little until it is read with its operating state,
ambient temperature, and location. Those correlations are
where operational risk actually lives. When the streams sit in
separate systems, the correlation that would expose a
developing problem forms too late to use, or never materialises
atall.

The communications layer makes this harder still, because
the mining environment is hostile to it. Signals travel around
corners, and across distances that move as the face advances.
Equipment never stops moving, connectivity shifts from one
section to the next, and network capacity is an ever-growing
challenge. An architecture built for these conditions cannot
assume a clean connection. It has to expect intermittent links,
do useful work at the edge when the network is down, and
prioritise the most time sensitive information when capacity is
tight, so that a signal that matters is not lost in the hardest part
of the operation to reach.
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One thread from the face to

the railcar

The stakes are easiest to see in a coal operation, where

the path from the cutting face to the loaded train runs through a
fleet of equipment, a preparation plant, and a rail loadout. Coal
is mined and hauled, fed to a plant that processes to a customer
specification, then stockpiled and loaded into railcars. The data
follows the coal the whole way, but through systems that were
never designed to talk to one another.

Start with the fleet. Amodern haul truck or loader produces a
continuous stream of telemetry: engine load, temperatures,
vibration, fuel burn, payload, and fault codes. The difficulty is
that fleets are rarely from a single supplier, and each
manufacturer tends to keep its data in its own portal and format,
while the machines themselves move through areas where the
network is intermittent at best. Capturing that telemetry at the
edge and normalising it as it is collected, rather than reconciling
vendor portals after the fact, is what allows a rising temperature
or an abnormal vibration trend to be recognised while the unitis
still working, before it strands a load or turns a small fix into a
major repair. The signal was always there. The question is
whether it was captured, made comparable, and surfaced in
time to matter.

The same pattern repeats inside the plant. As a dense
medium cyclone wears, its operating pressure drifts and clean
coal that should have been recovered begins going to refuse,
even though the pressure reading is live in the control system
the entire time. Clean coal ash and moisture are sampled on a
fixed cadence and sent to a laboratory, so results come back
hours later, and by the time an off spec figure surfaces, coal may
already be lost to refuse or product already loaded that owes the
customer a penalty. The control system holds the early signs.
Whether anyone acts in time depends on who happens to
be watching,.

Read separately, a truck running hot, a cyclone losing
pressure, and a quality figure sliding toward the spec limit are
three unrelated events, noticed by three people at three
different times, if they are noticed at all. Read on a common data
model, they are early warnings along one continuous thread,
each with enough lead time to pull a machine for service, adjust
the circuit, or change what gets loaded. That thread, intact from
the face through the fleet and the plant to the railcar, is the
practical shape of integrated architecture. It is where the
difference between connected and disconnected systems stops
being theoretical and starts showing up in recovery, in
downtime, and in whether the train leaves on spec.

Why guidance depends on

the pipeline

This becomes more pressing as operations adopt Al to predict
failures, anticipate hazards, and recommend action. The
temptation is to treat the Al model as the decisive piece. In
practice the binding constraint is rarely the model. It is the
integrity of the data pipeline feeding it.

A system that guides decisions is only as trustworthy as the
data flowing into it. Stale data describes an operation that no
longer exists. Data stripped of context produces a
recommendation built on half a picture. Missing streams leave
the model reasoning around blind spots it cannot see. Ina
safety critical environment that is worse than no



recommendation at all, because a confident answer built on
poor inputs invites action the real conditions do not support.
The quality of guidance is bounded by the quality and the
immediacy of the data beneath it. Continuous, contextualised,
current data is not a refinement of Al in mining. It is the
precondition for it.

What it means on the ground
For the people accountable for a mine, the implications are
concrete. A unified picture means that when conditions change,
on a machine or in the plant, the people who need to know are
informed and guided while there is still time to respond. It
means fewer blind spots across safety, compliance, and
production, because those are no longer watched through
separate windows. It means decisions made from a coherent
view instead of from spreadsheets reconciled between shifts.
The operation that can see across its domains in near real
time can act before a problem rather than document one after
the fact.

The direction of travel

Mining technology is converging. The era of buying isolated tools
forisolated problems built real capability, but it also built the
fragmentation that now limits what mines can do with their
data. The operations that gain the most next will be the ones
that treat their data infrastructure as a single system, where the
network, the machines at its edge, and the software are
designed together, and where the path from a sensor reading to
adecision is short, intact, and fast.
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Figure 2. IWT CLARITY analytics platform transforms data
into actionable views that support improved coordination,
predictive maintenance, and faster decision-making.

A growing number of operators are recognising this and
looking for ways to bring their data together. One such solution
is IWT CLARITY™ from Innovative Wireless Technologies, an
operational intelligence platform that captures the data streams,
unifies them, and applies analytics and Al to guide action. What
a mine deploys over the coming years will be judged less by how
much it can measure and more by how well it turns
measurement into timely, trustworthy action, and closing that
gap is what separates an operation that reacts from one that
stays ahead. GIVR

GLOBAL MINING REVIEW // REPRINTED FROM AUGUST 2026



