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Breaking barriers to offshore 
wind energy development
A key element of offshore wind development is the mitigation of 
environmental impacts. Accurate data regarding the distribution 
of marine megafauna at a proposed site is critical to safe and 
sustainable project siting – protecting marine wildlife as well as 
preventing negative impacts on important feeding or breeding 
habitats. Moreover, this intelligence can serve as a baseline from 
which changes can be monitored post-construction to assess any 
future potential impacts of site development on the distribution of 
marine wildlife.

Initial proposals for offshore wind in European waters in the late 
1990s adapted long-used boat-based survey methodologies, such as 
European Seabirds At Sea (ESAS), to meet legislative requirements. 
This approach became an industry standard in the 1990s and early 
2000s; however, those methods are rarely used as a result of various 
shortcomings, including:

The presence of a vessel influences behavior in many species through 
attraction or repulsion;

Boat-based surveys have a high probability of over-estimating 
abundance as species move around the survey area;

The method is subject to unquantifiable human error and presents 
little opportunity for quality assurance;

Repeating the same transect lines precisely is essential for meaningful 
inference to be made from post-construction monitoring. However, 
boat-based surveys may not be able to survey the same lines post-
construction due to turbine placement.



Solutions through 
aerial digital imaging
With advances in technology, digital aerial imaging surveys now 
provide a compelling alternative to boat-based methods. Larger 
areas can be surveyed in less time and a permanent record of the 
survey observations can be preserved – providing an auditable 
record for the regulator. This aerial approach has been widely 
adopted as the industry standard, with surveys currently taking 
place across the globe. In fact, for some regulators, digital aerial 
methods are now a requirement e.g., the German regulator’s (BSH) 
StUK4 standards.

Based in Cork, Ireland, Green Rebel is a data company providing 
offshore site investigation services to the offshore wind sector. Green 
Rebel’s Aerial division provide developers with critical information 
about marine wildlife in and around planned development sites to 
support planning and consenting. The company’s Aerial division 
conduct digital aerial marine ecology surveys, studying the 
distribution patterns of birds and mammals at offshore development 
sites. They employ cutting edge technologies, such as AI, and 
specialist tools and teams to process and analyze the data. The 
information gleaned from the survey campaigns ultimately helps to 
protect the marine environment and biodiversity.
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Phase One Inspection Case Study

Surveys for Offshore Renewable Energy (ORE) projects are generally 
completed monthly over at least 24 months. For companies such as 
Green Rebel, who are working with multiple projects (i.e., carrying out 
multiple surveys per month), planning can be a logistical challenge, as 
surveys can only take place in suitable weather conditions. Suitable 
weather conditions are necessary to deliver data that are of sufficient 
quality for analysis (typically, sea state <WMO 4 and cloud base 
>2000ft). For example, if the sea state is too high, white caps can 
be seen in the imagery, making it difficult to identify and classify 
wildlife in the imagery. Aerial surveyors need to be able to assess 
changes in weather conditions to plan their activity, which can be 
especially difficult during the winter months when the weather is 
more unpredictable.



Choosing the best 
aerial digital imaging solution
To meet the complex and specific requirements necessary for 
offshore wind development planning and consenting, it was 
necessary to engineer a bespoke sensor setup, as well as an 
appropriate server and processing solution to act as a strong 
backbone for rapid and reliable data processing.

Green Rebel chose GALG | Global Assistant & Logistic Group to 
support engineering and technical solution developments, which 
was built around Phase One aerial digital imaging technology.  
The data acquisition system is comprised of two Phase One iXM 
RS150-F cameras, along with Phase One’s latest-generation iX 
controller MK5. All mission equipment was integrated into Green 
Rebel’s special mission, twin engine aircraft, a Diamond Air DA42 
MPP, by aviation engineers at Diamond Aircraft Industries in 
Austria.
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Phase One Inspection Case Study

The Phase One iXM-RS 150F full frame cameras are housed in a 
bespoke pod that sits within a gyroscopically stabilized mount. 
The cameras deliver high resolution images (2cm GSD when flying 
at an altitude of 1800 ft), which are essential for accurate species 
identification. Each camera features an ultra-high resolution 
(14204 x 10652) backside-illuminated CMOS sensor. The rapid 
frame rate and high light sensitivity associated with the CMOS 
sensors facilitate high levels of productivity. For example, high 
quality imagery can be obtained even in low-light conditions, 
which is often the case when surveying in Ireland. The overall 
result is a fit-for-purpose data acquisition system.

Each of Green Rebel’s survey campaigns results in tens of 
thousands of images. In order to turn the raw data into useful 
information, these images must undergo a number of processing 

The two cameras increase the overall footprint area, allowing 
Green Rebel to map a wider corridor with double the coverage 
per flightline.

A high-precision GNSS- and Inertial Measurement Unit (IMU) 
is integrated inside the controller.  This allows for direct 
georeferencing of the imagery without the need for ground control 
points (GCPs).



steps. GALG designed a bespoke, high-performance database-
based processing and data-interpretation solution that facilitates 
fast, accurate and efficient processing of the survey data to deliver 
species abundance and density information. The combination of 
modern sensor technologies with bespoke software engineering 
has resulted in the development of a highly

advanced and unique system. Green Rebel are currently in the 
process of exploring the application of AI technologies to automate 
the identification of wildlife in their imagery.

After 18 months of operations and more than 150 surveys, Green 
Rebel are happy to report that Phase One’s sensors and controller 
equipment are running smoothly and have proven extremely 
reliable to date.
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Phase One Inspection Case Study

“To date we have successfully performed more than one hundred and 
fifty digital aerial marine ecology surveys in UK and Irish waters. We 
get consistently high species ID rates due to the high-quality of our 
imagery. Green Rebel are proud to support the transition to cleaner, 
greener, more sustainable energy while protecting marine wildlife. 
Thanks to Phase One aerial technologies, we have the equipment 
and the support we need to achieve this.” 

Sarah Kandrot, PhD, Head of the 
Aerial Division at Green Rebel



iXM-RS 150F
Recommended Phase One solution

Learn more at 
https://geospatial.phaseone.com/cameras/ixm-rs150f/

1.

1. iXM-150F - 150 megapixel camera

2. Schneider-Kreuznach 110mm Lens

3. iX Controller MK5

2.

3.
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About Phase One

About Green Rebel

About GALG | Global Assistant 
& Logistic Group

Phase One – a pioneer of digital imaging sensors and airborne systems for the Geo 
market and the largest provider of aerial cameras based on a long tradition for 
outstanding image quality and reliable sensors. Founded in 1993, Phase One is a 
pioneer of digital photography. Phase One has developed core imaging technologies 
and a range of digital cameras and imaging modules, providing the world’s highest 
image quality in terms of resolution, dynamic range, color fidelity and geometric 
accuracy. As such, Phase One has grown to become the leading provider of high-
end imaging technology across many demanding business segments, such as 
aerial mapping, industrial inspection and cultural heritage digitization, as well as 
serving the world’s most demanding photographers. For more Information, visit 
www.phaseone.com

Headquartered in Cork, Ireland, Green Rebel are committed to helping clients unlock 
the benefits of cutting-edge geo-data in support of the development of offshore 
energy. This commitment is realized by leveraging the diverse skillsets of our world 
class specialists in data acquisition and analysis.  Harnessing the power of state-of-
the-art technology and purpose-built vessels, our experienced team supports clients 
to make informed, data-driven decisions through geophysical, aerial and metocean 
surveys. For more information, visit https://www.greenrebel.ie

GALG is a multi-purpose consulting company, based in Northern Germany.  It has 
strong roots in aerial survey and access to a global network of specialists across 
many different fields, including technical project management and engineering.  
Special mission operation is part of a wider company portfolio. For more information, 
visit www.galg-international.com

For more info, contact:

Phase One: Carsten Wieser, cwi@phaseone.com
Green Rebel: Sarah Kandrot, PhD, Sarah.Kandrot@GreenRebel.ie
GALG: Thomas Risch, thomas.risch@galg-international.com


