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Legal Notice

All data examples, processes, hardcopy digital materials and other
intellectual property presented in the attached PowerPoint document(s)
constitute valuable and highly confidential trade secrets that are not
generally available and are the sole property and proprietary information
of TGS or another owner for who TGS acts as an agent.

All information and materials are for internal use only. The sharing,
copying or distribution of any of the information provided by TGS
to any third party is strictly prohibited.

All material included in this presentation was prepared in accordance with
accepted practices of the geophysical profession, however, TGS makes
no representation or warranty, express or implied, of any kind, including
merchantability, quality or reliability of the material or its fitness for any
particular purpose. TGS assumes no liability for reliance of anyone on
these materials to make any kind of decision. Any action made based

on these materials shall be taken at your own risk and expense.



Motivation — Opening the Black Box

“...It has become challenging to
characterize the expected performance of
a lidar type without detailed knowledge of
factors such as firmware and hardware
version, filtering configuration, data post-
processing, configuration at calibration
trials and more....

b The complexity is further amplified in the
SRR floating lidar industry.”

Lidar type uncertainty

Rafael Tavares @
\ Lead Measurement Engineer

https://www.linkedin.com/pulse/lidar-type-uncertainty-rafael-tavares-frzaf/
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Motivation — Opening the Black Box

“These layers of hardware, firmware and
post-processing create a complex
environment to assess the performance of
systems....”

“The solution for this complex scenario is
transparency and standardization.”

Opening the blackbox

Lidar type uncertainty

Rafael Tavares @
\ Lead Measurement Engineer

https://www.linkedin.com/pulse/lidar-type-uncertainty-rafael-tavares-frzaf/
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Floating Lidar Data Processing
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Analysis Methodology

1. Develop a minimalist workflow to process the high-frequency lidar data files into a
10-minute average time series

* This workflow only applies a yaw correction to the wind direction data

* Wind speed and direction data are simply aggregated into a 10-minute average
without any additional processing or filtering

2. Compare our minimally processed time series against the 10-minute time series
from the buoy manufacturer (the black box)

What do the high-frequency data show us that we can’t see in the 10-minute data?
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Analysis Methodology
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Results — Floating Lidar #1
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Good alignment, revealing manufacturer’s data are also minimally processed



Results — Floating Lidar #2
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Poor alignment, revealing manufacturer’s data incorporate motion
compensation and use a different compass for processing wind direction
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Conclusions / Next Steps

* Some floating lidar data sets are minimally processed, while others are not
* Lidar processing strongly depends on supplementary measurements

e QOur results should do not imply that one lidar data set is more accurate than the other, but simply
that the level of processing is different

* A minimal lidar processing workflow can be used to “audit” floating lidar time series data, allowing
us to better understand the buoy manufacturer’s lidar processing and assess measurement
uncertainty, even in cases without proper documentation

* Compile results for more floating lidar data sets from addition buoy manufacturers

* Further develop lidar processing workflow to quantify measurement uncertainty



Thank you

Scott Eichelberger & Max Schuberth

scott.eichelberger@tgs.com
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Current & Future Floating Lidar

Buoy Deployments
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