
National Quail Symposium Proceedings National Quail Symposium Proceedings 

Volume 9 Article 51 

2022 

Detection Rates of Northern Bobwhite Coveys Using a Small Detection Rates of Northern Bobwhite Coveys Using a Small 

Unmanned Aerial System-Mounted Thermal Camera Unmanned Aerial System-Mounted Thermal Camera 

Megan E. Martin 
Mississippi State University 

Lori A. Hearon 
Mississippi State University 

Kristine O. Evans 
Mississippi State University 

Raymond B. Iglay 
Mississippi State University 

Jesse I. Morrison 
Mississippi State University 

See next page for additional authors 

Follow this and additional works at: https://trace.tennessee.edu/nqsp 

 Part of the Natural Resources and Conservation Commons, Natural Resources Management and 

Policy Commons, Other Ecology and Evolutionary Biology Commons, and the Population Biology 

Commons 

Recommended Citation Recommended Citation 
Martin, Megan E.; Hearon, Lori A.; Evans, Kristine O.; Iglay, Raymond B.; Morrison, Jesse I.; and McConnell, 
Mark D. (2022) "Detection Rates of Northern Bobwhite Coveys Using a Small Unmanned Aerial System-
Mounted Thermal Camera," National Quail Symposium Proceedings: Vol. 9 , Article 51. 
https://doi.org/10.7290/nqsp09Y2qi 
Available at: https://trace.tennessee.edu/nqsp/vol9/iss1/51 

This article is brought to you freely and openly by Volunteer, Open-access, Library-hosted Journals (VOL Journals), 
published in partnership with The University of Tennessee (UT) University Libraries. This article has been accepted 
for inclusion in National Quail Symposium Proceedings by an authorized editor. For more information, please visit 
https://trace.tennessee.edu/nqsp. 

https://trace.tennessee.edu/nqsp
https://trace.tennessee.edu/nqsp/vol9
https://trace.tennessee.edu/nqsp/vol9/iss1/51
https://trace.tennessee.edu/nqsp?utm_source=trace.tennessee.edu%2Fnqsp%2Fvol9%2Fiss1%2F51&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/168?utm_source=trace.tennessee.edu%2Fnqsp%2Fvol9%2Fiss1%2F51&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/170?utm_source=trace.tennessee.edu%2Fnqsp%2Fvol9%2Fiss1%2F51&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/170?utm_source=trace.tennessee.edu%2Fnqsp%2Fvol9%2Fiss1%2F51&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/21?utm_source=trace.tennessee.edu%2Fnqsp%2Fvol9%2Fiss1%2F51&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/19?utm_source=trace.tennessee.edu%2Fnqsp%2Fvol9%2Fiss1%2F51&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/19?utm_source=trace.tennessee.edu%2Fnqsp%2Fvol9%2Fiss1%2F51&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.7290/nqsp09Y2qi
https://trace.tennessee.edu/nqsp/vol9/iss1/51?utm_source=trace.tennessee.edu%2Fnqsp%2Fvol9%2Fiss1%2F51&utm_medium=PDF&utm_campaign=PDFCoverPages
https://trace.tennessee.edu/nqsp


Detection Rates of Northern Bobwhite Coveys Using a Small Unmanned Aerial Detection Rates of Northern Bobwhite Coveys Using a Small Unmanned Aerial 
System-Mounted Thermal Camera System-Mounted Thermal Camera 

Authors Authors 
Megan E. Martin, Lori A. Hearon, Kristine O. Evans, Raymond B. Iglay, Jesse I. Morrison, and Mark D. 
McConnell 

This population estimation and other techniques is available in National Quail Symposium Proceedings: 
https://trace.tennessee.edu/nqsp/vol9/iss1/51 

https://trace.tennessee.edu/nqsp/vol9/iss1/51


195
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ABSTRACT 

The northern bobwhite (Colinus virginianus; hereafter, bobwhite) requires intensive monitoring to evaluate management efforts 
and determine harvest rates. However, traditional monitoring techniques (e.g., covey-call surveys) are labor-intensive and 
imprecise. Small unmanned aerial systems (sUASs) mounted with thermal cameras have demonstrated promise for monitoring 
multiple avian species and could provide a less intensive and more effective approach to monitoring bobwhite coveys, assuming 
coveys produce a recognizable heat signature. To assess sUAS monitoring, we evaluated the influence of bobwhite covey size 
(3, 6, and 12) and cover type (grass, shrub, and forest) on covey detectability by a sUAS equipped with a thermal camera. We 
hypothesized that forest would have the lowest covey detection due to trees obstructing detection of the thermal signature and 
that larger covey size would improve covey detection due to the formation of larger, more visibly distinct thermal signatures. 
We placed groups of known-size, pen-reared bobwhites in steel mesh cages (3, 6, and 12 individuals/cage) in 3 vegetation types 
(grass, shrub, and forest) among predetermined locations on a private farm in Clay County, Mississippi, USA (3 replicates, 27 
total cages). At civil twilight on 5 March 2020, the sUAS flew a systematic route over the cage area at 30 m above ground level, 
capturing thermal infrared photographs every 5 seconds. To assess detection, we distributed 57 photographs to 31 volunteers and 
asked them to assign a binary value for detection (1, 0) regarding covey presence in each photograph. Overall true positive rate 
was 0.551 but improved with increasing covey size. By vegetation type, simulated coveys in grass had the lowest true positive rate 
by photograph (0.403), followed by forest (0.562) and shrub (0.605). Results indicate that sUASs and thermal camera technology 
could be a viable method for surveying intact bobwhite coveys, especially if detection of smaller groups and those in denser 
vegetation improves. As this technology advances, we recommend that future research focus on evaluating the efficacy of this 
novel methodology through assessing the influence of weather conditions, camera specifications, flight speed, and altitude, as well 
as assessing machine learning for processing photos.
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