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Amplifying
expertise through
technology

In the realm of wind turbine inspection, the
greatest challenge isn't what you might expect.
It's not unpredictable weather, difficult access to
towering structures or even budget constraints.
The real obstacle is technology, or rather, the lack
of technology that truly enhances professional
expertise instead of limiting it.

For years, inspection professionals have
focused on efficiency, asking themselves,
'How can we complete inspections more
quickly? However, this approach might miss
the mark. The true question that should be
driving the industry forward is: ‘How can we
amplify our detection capabilities to identify
critical issues that protect millions in
infrastructure investment?’

This paradigm shift is not just about getting
the job done; it's about elevating the entire
inspection process to new heights of
accuracy and insight. It's time to embrace
technology that doesn't replace human
judgment, but rather enhances it, providing
comprehensive structural intelligence that
empowers professionals to make the best
decisions for their clients at the speed the
market demands.

Wind energy is scaling rapidly. Turbines are
larger, more complex and harder to inspect.
Traditional methods cannot keep up. Fully
automated systems promise efficiency, but
too often they miss what matters. The real
opportunity lies in using technology to
strengthen professional judgment, not
replace it.

Meanwhile, the promise of fully automated
solutions threatens to undermine the

crucial role of professional judgement in
preventing catastrophic failures. The key
question facing the industry is not whether
technology will transform wind inspections,
but how that transformation can best amplify
professional expertise rather than attempt
toreplace it entirely.

Florian Zimmer, Head of Operations at
TOPseven, explains the current industry
dilemma: ‘'This tension has created a
challenging landscape for inspection
professionals, who face pressure to adapt new
technologies while maintaining the high
standards of quality and safety that the
industry demands. We're constantly walking a
tightrope between innovation and reliability.’

However, a promising middle ground is
emerging, one that leverages technology as a
force multiplier for professional skills rather
than a replacement for human expertise.
Companies like TOPseven are pioneering this
approach with Al software and sensor
platforms designed specifically to enhance
the expertise of experts.

The growing gap between traditional
methods and market demands

‘Modern wind farms require inspections to be
completed in significantly less time, at lower
cost and with flawless digital reporting. The
limitations of traditional rope access methods
are becoming increasingly apparent in this
context, explains Zimmer.

‘We've seen a dramatic shift in productivity.
Our clients inspect more than four turbines
per day using autonomous missions. This is
more than twice the rate of rope access
teams. The difference is not only speed. Itis
repeatability, safety and data quality. We
simply can't afford to lag, he emphasizes.

The scale of this challenge becomes clearer
when considering the sheer size of modern
wind installations. Today's turbines can reach
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The TOPseven Inspector uses advanced Al for precise rotor blade inspection, offering a comprehensive overview and detecting even tiny damages.

heights of over 200 meters, with blade lengths
exceeding 80 meters. Each turbine presents
thousands of square meters of surface area
that require detailed inspection, making
traditional methods increasingly impractical
for large-scale operations.

Weather constraints further exacerbate these
challenges. Rope access requires optimal
conditions that often conflict with tight
project timelines. One of our biggest German
clients experienced this firsthand: ‘With
advanced inspection systems, we inspected
wind turbines in Norway in one-third of the
time. Rope access would have been
impossible in those wind conditions.’

The financial implications are equally
significant. Traditional methods struggle to
deliver the cost-per-inspection ratios that
modern wind farm operators require.
Additionally, the inherent safety risks of rope
access create liability concerns that many
operators are increasingly unwilling to accept.
Insurance costs alone can make traditional
approaches economically unfeasible for
large-scale inspection programs.

Limitations of traditional approaches

Beyond speed and cost considerations,
traditional inspection methods face
fundamental limitations in coverage. While
rope access provides excellent close-up visual
assessment, it struggles with comprehensive
documentation and systematic data
organization. Manual inspection processes,
though thorough, create bottlenecks in data
processing and reporting that can delay
critical maintenance decisions.

The human factor introduces additional
variables that affect consistency and

reliability. Individual inspector expertise varies
significantly, and fatigue from physically
demanding rope access work can impact
assessment quality during extended
inspection campaigns. Documentation
standards also vary between teams, creating
challenges for long-term asset management
and comparative analysis.

The pitfalls of full automation

In response to these challenges, the industry
has seen various attempts at full automation.
However, these solutions often create new
problems. Based on market interviews, we've
gathered valuable insights into the current
state of Al in wind turbine inspections. As one
technical operations manager reports, ‘The
identification of defects with Al is currently
quite inaccurate.’

This feedback highlights the ongoing
challenges in the industry and the need for
continued improvement in Al-based
inspection technology. This skepticism
reflects a deeper concern: that automation
may eliminate the trained judgment that
distinguishes experienced inspectors from
mere data collection devices.

This fear isn't unfounded. Many automated
systems treat inspection as a pure data capture
exercise, ignoring the contextual knowledge
and pattern recognition that prevent false
positives and ensure critical issues aren't
overlooked. The complexity of wind turbine
damage assessment requires an understanding
of material behavior, environmental factors,
and operational stresses that current Al
systems cannot fully replicate.

Furthermore, fully automated systems often
lack the flexibility to adapt to unique site

conditions or unexpected findings. When
anomalies arise that fall outside programmed
parameters, these systems may miss critical
defects or generate excessive false alarms
that undermine operator confidence.

The professional amplification approach

Rather than replacing professional judgment,
advanced inspection platforms can amplify
existing expertise through systematic
technology integration. This approach
recognizes that inspection professionals
possess irreplaceable skills in damage
assessment, contextual evaluation and

risk prioritization that no algorithm can

fully replicate.

Professional amplification works by automating
routine data collection while preserving expert
control over critical assessment decisions.
TOPseven's autonomous wind turbine
inspection platform exemplifies this
philosophy, enabling inspectors to complete
four or more full turbine inspections per day
while maintaining the professional oversight
that ensures accuracy and reliability.

Zimmer explains, ‘The key lies in seamless
integration of multiple inspection capabilities
within a single mission framework. Modern
systems can simultaneously capture
high-precision visual imagery and conduct
contactless LPS testing, providing complete
structural intelligence without the operational
complexity of multiple specialized visits. This
comprehensive approach addresses what we
in the industry call the 'blind spots’, areas that
traditional methods either cannot access
safely or require multiple specialized teams to
evaluate properly. It's about maximizing
efficiency while enhancing our ability to detect
and analyze potential issues.’



This integrated approach addresses the
coverage gaps that plague traditional
methods while preserving the professional
control that fully automated systems
eliminate. Inspectors retain manual override
capabilities for complex scenarios,
professional parameter control, and the
ability to apply contextual judgment to
algorithmic suggestions.

According to feedback from market
interviews, there are still limitations to the
accuracy of Al-based defect identification of
certain solutions in the market. As one
technical operations manager shared, ‘The
identification of defects with Al is currently
quite inaccurate.’ This underscores the need
for continued advancements in the Al

capabilities used for wind turbine inspections.

Systematic implementation: the German
engineering advantage

Engineering matters. But so does
implementation. Our German engineering
approaches emphasize systematic planning,
documented procedures, and comprehensive
support protocols that minimize operational
disruption during technology adoption.

Oliver Neubauer, Head of Software
Development at TOPseven points to
concrete results: ‘'TOPseven's platform
demonstrates this principle with a 96.5 %
mission success rate, achieved through
systematic implementation support. This
level of reliability is crucial in our industry,
where every inspection counts. It's not just
about having advanced technology; it's
about ensuring that technology is
implemented effectively and consistently
across all operations.’

Systematic implementation begins with
intelligent mission planning that creates
optimized inspection protocols with

professional mode selection. Rather than
forcing inspectors to adapt to rigid
automated workflows, advanced systems
provide flexible frameworks that
accommodate varying inspection
requirements and professional preferences.

Professional training programs ensure
technology mastery without overwhelming
complexity. The goal isn't to retrain
inspectors as drone operators, but to provide
them with powerful tools that extend their
existing capabilities. Comprehensive
certification processes build confidence
while maintaining the professional standards
that distinguish expert inspectors from
equipment operators.

The implementation process also includes
ongoing technical support and continuous
system optimization based on field
experience. This approach ensures that
technology adoption enhances rather than
disrupts established professional workflows,
creating sustainable improvements in
inspection efficiency and quality.

Looking forward: the expert-centric future

The future of wind inspections is not about man
versus machine. It is about man and machine,
working together. The role of technology is to
reveal more. The role of professionals is to know
what to do with it. That is how we protect what
matters. TOPseven and similar platforms
represent this evolution, where technology
serves as an amplifier for professional skills
rather than a replacement for human insight.

‘This expert-centric approach promises to
address the industry’s most pressing
challenges while preserving the professional
standards that ensure wind energy
infrastructure reliability. As the technology
continues to mature, we're seeing that the
most successful solutions are those that
make the expert more expert, combining the
irreplaceable value of professional judgment
with the efficiency and consistency that
modern inspection demands require,’
emphasizes Neubauer. ‘It's about empowering
professionals, not replacing them.”’
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