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BINGHAMTON UAV-Based Monitoring to Track Deer Overpopulation in Upstate New York

UNIVERSITY Joseph Won, Caitlin Tucker, Melissa Torchio, Connor Townes, Peter Vailakis,
s 2o (RIHEREITY GE KB Ve i Abigail Lily, Alex Nikulin, Timothy S. De Smet
First-year Research Immersion Program, Binghamton University, Binghamton NY 13902
Preliminary Results

o There is severe white-tail deer overpopulation Image Processing | o | o 74 deer found within 1.15 km?
across the northeastern United States . Thermal Images are being process§d using p1X4D & Agisoft | | © 64 deer/km?

. Associated public health/environmental problems: . Clgamng zilgorlthinls were .us.eddFo.glcrlegse the signal, reduce the noise ratio & . Estimated 185 - 205 deer in whole
- Ecological harm reduce instrumental error in individual 1images preserve as of March 2020

o Vehicular accidents Figure 2: Thermal Image Layers o In the undeveloped land there 1s an

o Lyme disease spread
« UAV 1maging can be used to gain an accurate
representation of population density

March 2020 Data Collection

o DJI Matrice 600 hexacopter was used in the
Binghamton Nature Preserve at 100 m AGL at 10
m/s
o Camera: FLIR Vue Pro R 13mm
o 4 separate flights: 80,000 frames total of thermal

image data collected
o Manually counted deer using Thermoviewer

estimated 194 deer
o Another flight 1s planned for
February/March 2022
« Plan to use the deer density & spread
to estimate correlations with
biodiversity & forest health

e To reduce costs & hours of
required labor, we flew over ~40%
of the total area of the nature
preserve

o Low sidelap creates difficulties 1n
establishing tie points between
1mages

o Additional cleaning algorithms
may be applied to the images for
further clarity

o Once an orthomosaic 1s
developed, we will be able to
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Figure 2b.

Legend

Example Image

Value
- High:4.61°C

- Low :-5.83 °C

Figure 2c.

SRR Image Processing Figures conduct a population analysis

o We are considering collecting

Fi 2a. E le i f th 1 K used to 1 the “vignett
igure 2a. Example image of thermal mask used to lessen the “vignette RGB data in addition to thermal

effect” and reduce instrumental error. A python script was developed in
order to remove the “cold corners” from the raw thermal 1images.
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Figure 2b. Example image of ditferent cleaning algorithms applied to the T |II . s '|
Ill II .

. “de-masked” image. Using 1magel, we are able to apply filters in order to -- - " -.
Figure 1. Path of the four bolster the clarity of the signal (in this case, the trees within the image). A |'|||.| I
flights + local landmarks python script is being developed to apply these cleaning filters to all the flight e !-i'i::!-:;;l,.l I III " I
This 1s the ﬂlght path on files. ||.Il 'lllllllli'i e || I llll
March 14th, 2020. All the 0 i-;-i;i:ililf"i I":;: '- . I ..
flights were conducted in the Figure 2c. Example of a single thermal IR image used to count the deer in '|'| I_I a !I:'.' “ I I |-
early morning between 5:21 - the nature preserve. This is an example of a raw image used to count the O .!:Ih.l. I||| T I
6:29 AM. number of deer 1n the nature preserve. e oot
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