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Surface Mining in Appalachia ‘

 QOver 600,000 ha of land has been

disturbed by MTR in Appalachia ‘
(Zipper et al., 2011b)

« EXxotic and invasive species
introduced

« Reduction of desirable native
species and biodiversity




Autumn Olive

Non-native and invasive
plant found throughout
Appalachia.

Used for soil stabilization,
establishing rapid
vegetation cover, and
provide habitat for wildlife.

Able to outcompete native
species, especially on
poor soils, due to nitrogen
fixing ability

Dominates reclaimed
surface mines.




Identifying Invasive Species

* Visual identification can be variable and is
dependent on experience and training.

 Traditional ML techniques can be time
consuming and offer varying overall accuracies
In a dense forest landscape.

« Can be improved with use of sSUAS mounted
Sensors.

« CNNs provide an improved classification method
which aims to extract more complex features.




Convolutional Neural Network
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Convolutional Neural Networks ‘
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Data Collection

DJIl Matrice 200 Sentera 6X Multispectral Sensor




Data Collection

Little Indian

Goshen Road Creek




Data Collection




Data Annotation
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‘ Data Annotatlon

Class 2: Autumn Olive

Class 0: Non-annotated

Class 1: Background




Data Annotation
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Training

Total Training
Parameters: 34,170,192
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Output




Treatment

Part 137: Dispensing Chemicals and Agricultural
Products

Agras T-40 Spray
Drone




Treatment
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What’s Next?

Utilizing the Thorny Flats High-Performance Computing
cluster to explore performance of hyperparameters.

- Train using a “random search” loop for
hyperparameters.

Incorporate more image bands (RE, NIR) and canopy
height model.

Compare CNN performance to traditional ML approach.

Perform cost-benefit analysis of UAS spray drone
treatment for autumn olive on reclaimed surface mines.




Questions?

Contact:
W . smkOO61@mix.wvu.edu
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