University of Nebraska - Lincoln

DigitalCommons@University of Nebraska - Lincoln

Computer Science and Engineering, Department

CSE Conference and Workshop Papers of

2020

Power-over-Tether UAS Leveraged for Nearly Indefinite
Meteorological Data Acquisition In the Platte River Basin

Daniel Rico
University of Nebraska - Lincoln, daniel.rico05@gmail.com

Carrick Detweiler
University of Nebraska - Lincoln, cdetweiler2@unl.edu

Francisco Munoz-Arriola
University of Nebraska - Lincoln, fmunoz@unl.edu

Follow this and additional works at: https://digitalcommons.unl.edu/cseconfwork

6‘ Part of the Computer Engineering Commons, Electrical and Computer Engineering Commons, and the

Other Computer Sciences Commons

Rico, Daniel; Detweiler, Carrick; and Munoz-Arriola, Francisco, "Power-over-Tether UAS Leveraged for
Nearly Indefinite Meteorological Data Acquisition In the Platte River Basin" (2020). CSE Conference and
Workshop Papers. 328.

https://digitalcommons.unl.edu/cseconfwork/328

This Article is brought to you for free and open access by the Computer Science and Engineering, Department of at
DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in CSE Conference and
Workshop Papers by an authorized administrator of DigitalCommons@University of Nebraska - Lincoln.


https://digitalcommons.unl.edu/
https://digitalcommons.unl.edu/cseconfwork
https://digitalcommons.unl.edu/computerscienceandengineering
https://digitalcommons.unl.edu/computerscienceandengineering
https://digitalcommons.unl.edu/cseconfwork?utm_source=digitalcommons.unl.edu%2Fcseconfwork%2F328&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/258?utm_source=digitalcommons.unl.edu%2Fcseconfwork%2F328&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/266?utm_source=digitalcommons.unl.edu%2Fcseconfwork%2F328&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/152?utm_source=digitalcommons.unl.edu%2Fcseconfwork%2F328&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/cseconfwork/328?utm_source=digitalcommons.unl.edu%2Fcseconfwork%2F328&utm_medium=PDF&utm_campaign=PDFCoverPages

Power-over-Tether UAS Leveraged for Nearly Indefinite Meteorological Data Acquisition
In the Platte River Basin

Daniel Rico®, Carrick Detweiler!, and Francisco Munoz-Arriola?34

TComputer Science & Engineering, *Biological Systems Engineering, 3School of Natural Resources, “Affiliated to Robert Daugherty Water for Food Global Institution

... System (High Level) Simulations & Field Results
-Robotic systems and sensors have been successfully integrated into -Due to the power intensive nature of drones, the upper power bound = Trsiectory - XYZ
the agricultural sector completing tasks/providing data in many forms. must be understood and physically satisfied (~360 Watts).
-Tasks and data such as harvesting and acquisitioning soil moisture, -The following high level diagram depicts calculated values across the 1 i
among many others. system when the theoretical max power is required. -
-UAS specifically have been used to provide phenotype information via R 1t et agrhon £+ N
on-board imaging, or precise applications of herbicide/pesticide, etc. @ : - T A
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-The ability to power a UAS over a tether has been shown to be a | . i
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viable way of substantially increasing flight times. — AN AW e os | : VA
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Research Question: Can we develop a novel UAS that can increase flight
. . e . - Tethered Drone System (High Level)
times and continuously acquisition atmospheric temperature data for Developer - Daniel Rico "
the agricultural sector in the Platte River Basin? =
" * _ *r"z 28
Hypothesis: We can accomplish this if we engineer a novel UAS for Prototype g
being powered over a tether, and leveraging the physical tether by -In order to demonstrate proof of concept and design viability a " 2
placing sensors periodically along the tether providing a gradient. prototype system was developed. The prototype consists of 3 sub
. 24
Objective(s): Calculate adequate system parameters, engineer a systems (ground, tether, and aerial). _
prototype, generate computer simulations, run field experiments, and i, 2, =k —— — = R
Samples

analyze the results.
-The prototype was able to fly for 6 hours continuously at ~50ft AGL.

-At sunset the sensors acquisitioned temp. data for 1 hour (plotted).

Conclusion & Future Work

-The system was successfully prototyped and field tested showing
promise as a viable field instrument to help the agricultural sector.

-We will work on system refinement, sensor data validation, and
increasing from 1 to N units to explore networking possibilities.
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