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Challenge of project

• We evaluated the accuracy at which unmanned 
aerial vehicles replicated inspector classifications to 
evaluate their use as a complementary tool in the 
pipeline inspection process. We investigated the 
use of various sensors to determine the most cost-
effective methodology for performing pipeline 
monitoring and analysis in Appalachia. 



Main objective

• Determine the most cost-effective combination of 
Unmanned Aerial System (UAS) sensors to monitor 
and evaluate pipeline conditions.



Tasks

I. Vegetation Classification

II. Sediment Modeling

III. Cost Effectiveness



I. Vegetation classification













II. Sediment modeling









III. Cost effectiveness

• In the region containing the study area, there were 
182 total rain events greater than 0.25 inches for 
2019, 2020, and 2021, setting the number of 
average weather inspections to 61. 

• From this a total of 113 total inspections were 
projected for this study area. 

• Each inspection was flown in two branches, 
meaning the total number of inspection flights at 
this site would be 226 annually. 



cont.

• Expert input placed UAV lifespan to be 1,000 flight 
hours before costly maintenance leads to a likely 
replacement of the drone system. With each flight 
in the study area covering approximately 1 km in a 
period of 20 minutes of flight, the drone would be 
expected to last 13.25 years until replacement was 
required.



Results – Vegetation classification



Results – Sediment modeling

















Results – Cost effectiveness











Conclusions and discussion –
Vegetation classification
• The accuracy assessments of both models suggest 

the ability of either multispectral or RGB equipped 
UAVs to provide pipeline vegetation inspections at 
high accuracy

• Results indicate that the applied technique is 
capable and SVM does appear to be an appropriate 
classification approach at this small spatial 
resolution



Conclusions and discussion –
Sediment modeling
• UAV-based LiDAR and RGB photogrammetry 

products are highly useful for spatial analyses and 
aid in surveying, construction, monitoring, and 
change detection of a pipeline. 

• UAV-based LiDAR is the preferred remote sensing 
system to use for inspecting, monitoring, and 
managing structural features including those 
specific to sediment control within a pipeline right-
of-way.



Conclusions and discussion – Cost 
effectiveness
• The tested UAV pipeline inspection approach will 

be fiscally difficult to implement in all but the most 
complex terrain. From the factors included, the 
analysis suggests that the traditional inspection 
approach, using a simple equipment set and lower 
inspector pay rate, is likely to produce lower costs 
than the UAV approach per kilometer. 





Impact of this research 
project/technology on pipeline safety 

• We found 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.



Future research opportunities

• Though current analysis shows UAV based inspections to be more 
costly than traditional approaches, the evaluation of additional 
identified factors may create a more complete picture of the 
relationship between these two techniques, and aid in reducing 
this cost differential. 

• After determining effective performance and cost optimization, a 
purpose-built drone could be deployed over a pipeline stretch 
using a previously created flight plan on a regular basis. From this, 
models of a reasonably high accuracy are derived, which could in 
turn be used to identify larger issues requiring immediate 
responses. 

• This tasking could cover some weekly and post-rain inspections, 
where there is a time sensitive nature to detecting large failures. 
Trained and certified professionals will still be needed in 
inspections, as they can seek-out conditions which the drone may 
miss; however, their time spent traversing difficult terrain would 
be reduced.
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