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Executive Summary: Work Flow: Results:

The Appalachian region of the United States has experienced significant growth in the production of natural gas. Developing the

infrastructure required to transport this resource to market creates significant d\slurbances across the landscape, as both well pads and Collection Analysis Proportions of Total Cost By Method ($/km)
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process, though it is likely that the model can be \mproved furlher The high accuracy thus obtained suggests valuable implementation of ‘
this widely available technology in aiding these The UAV-based remote sensing approach can aid in the e ———— - -
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RGB orthomosaic of the study area displayed over satellite imagery

Approximately 2.3 km of natural gas pipeline used as study area for the UAV based evaluation of vegetation
success in Northern West Virginia, USA. a) The full extent collected along the pipeline, with the area of
vegetation assessment marked with red crosshatch. b) An expanded view of area enclosed in ) to enable a
detailed view of the surface at the site. Note the surface variance in vegetation and disturbance in the linear
pipeline area as to the field.

Cost trends per kilometer are shown including the variables of inspector speed and
i [, processing time reduction. Inspector speed is shown on the lower axis and
increases from left to right. Data processing time reduction by percentage is shown

SVM classification model of the multispectral on the upper axis and increases from right to left. Ground inspector plots show both
dataset using blue, green, red, and NIR bands SVM classification model of the RGB dataset. a 25% overhead and 40% overhead in blue and yellow respectively. Similarly,

with NDVI included. Green and red pixel color Green and red pixel color indicate passing or drone cost with and without flight optimization are shown in grey and orange
indicate passing or failing respectively as failing respectively as determined by the model. respectively. Note that the costs cross near 0.25 mph and 70% time reduction. This
determined by the model. Inserts are included Inserts are included for a more detailed look at the shows the point where cost per kilometer are lower using the drone inspection

for a more detailed look at the extent available extent available for validation plots. Spatial method.
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" Conclusion:

With an explosion of innovative use cases within academia, government, and industry, we find that UAV-based remote sensing systems and their array of valuable data outputs display an immense
opportunity to increase safety, efficiency, and accuracy within the oil and gas industry. In addition, limitations of these remote sensing systems and their outputs in an oil and gas setting are defined. Further
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RGB Photogrammetry colorized of the pipeline. Red indicates plots used for validation and inquired the utility of a suite of current UAV remote sensing ying possible of their data outputs. There is no doubt these technologies will change rapidly, becoming ever more
point cloud of the pipeline right-of- yellow indica(és omitted plots advanced and practical with diminishing costs. However, we find in their current state that UAV and remote sensing systems hold significant promise regarding the support of pipeline safety, inspection, and

way management with the results of this study demonstrating the advantages and disadvantages of each system and approach.




