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Karl Hering (1892) Processing signals from cones and rod cells in
an antagonistic manner. Proposed opponent color theory

Sensing color light is different than visual perception.
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Cognitive Processing Models

CLASSIC VIEW
MORE
COMPLEX - .

Respolnsible fq( LUdW|g Edmger

compiex cogmtlve

i (1885), fe}ther of
comparative

A neuroanatomy;,
Responsible for .
/ : ., instinctive presented the classical
AL N ) behavior
7/ ird brai model.
= s Rl R
SONGBIRD BRAIN HUMAN BRAIN
MODERN VIEW

A consortium of

pallial neuroscientists
(Jarvis et al. 2005)

Striatal

et proposed the modern
model.

Three major forebrain
_ N3 subdivisions responsible
el for complex behavior

Image credit: Zina Deretsky - NSF

1Jarvis, E.D., O. Gunturkin, L. Bruce, A. Csillag, H. Karten, W. Kuenzel, L. Medina, G. Paxinos, D. J. Perkel, T. Shimizu, G. Striedter, M. Wild, G. F. Ball, J. Dugas-Ford, S. Durand, G. Hough, S.
Husband, L. Kubikova, D. Lee, C.V. Mello, A. Powers, C. Siang, T.V. Smulders, K. Wada, S.A. White, K. Yamamoto, J. Yu, A. Reiner, and A. B. Butler. 2005. Avian brains and a new
understanding of vertebrate brain evolution. Nature Reviews Neuroscience 6:151-159.

A vast amount of neuroscience research has documented many mechanisms
enterprises underlying neural and cognitive systems of both birds and mammals.




Science is not about consensus, and
consensus is not science.




Conclusions and Observations

Results/Conclusions:

* Mean distance ON # Mean distance OFF (alpha = 0.01)

» Neurophysiological Patterned Model (3 variables) predicts Bird Reaction
Distance (R?=0.99)

Observations:

» Behavioral responses varies between species (geese, ducks, blackbirds and
starlings).

e Bird’s Intensity of Response (greater for ON vs OFF condition)
o Occurs more frequently

o Occurs at greater distances
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Perspective of Birdstrike “Protected” Departure Airspace

The overlapping illumination pattern is optimized to illuminate the departure
airspace and the runway with “invisible light”.
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High Brightness UVLEDs - Research History

High Brightness Ultraviolet LEDs (new technology): Inducing behavioral responses equivalent to solar glint/glare.

*  NSF Award 1350562 (grant):

The development of the first-of-a-kind lighting systems utilizing high brightness UV LED of various wavelengths was manufactured and tested against
various species to act as a new class of wildlife deterrence. Multiple field studies led to the validation of the effectiveness (i.e. alter behavioral
responses) across a range species. The observed deterrence effectiveness of the bright light UVLED lights from these tests are well aligned with the
published literature describing the UV and UVS cone genetic material of various species and the neurophysiological characteristics of visual system of
birds. A multi-year field study supported by the Audubon Society involved wild birds in their natural environment successfully proved that this
approach is effective. The Condor, 119(3):431-439 (2017). https://doi.org/10.1650/CONDOR-16-230.1

1350562 CC (now closed): Teamed with a community college resulted in the development of the initial prototype design of an aircraft landing light
which incorporates the wildlife deterrence capabilities. The start of the effort to qualify the prototype design as an FAA STC design was initiated.

1350562 TECP: Several material problems were addressed in the development of the design of the aircraft landing light. Production molds for cast
aluminum and polycarbonate parts were fabricated. A product redesign effort was initiated which enabled enhanced waste heat management
techniques enabling an increased light output. A long term burn-in study identified a material stability problem which is currently being
addressed. Once these parts are qualified, they will be fabricated as production parts to be used in the FAA STC qualification tests.

1350562 IIA: Teaming with a university is underway to develop a 3D printing technique suitable for fabricating a new class of aviation lighting system
that could be incorporated on the aircraft surfaces or wind screen to deter birds from critical areas of the aircraft without interfering with air flow or
adding significant weight. The material requirements are also addressing the UV transparency and durability problems.

*  FAA Contract# DTFACT-17-C-00006 (research contract):

Research Bird Strike mitigation utilizing a PAR46 landing light w/ UVLEDs in an aviation-like environment.

. Special thanks to DeTect Inc. for providing the bird detection radar system used in this study and assistance in interpretation of
the data.

. FAA Technical Center Pls Paul Swindell and Traci Stadtmueller for their efforts on this contract. Dr. Nancy Dirubbo for valuable
advice on the experimental design. Whirlwind Aviation (FAA Identifier 48AR) for the use of the airfield, hangar space, and other
facilities. We also thank the following people who worked tirelessly to provide the operational support required to execute this
test: Dr. Nancy Dirubbo, Donald Ducharme, Elizabeth Keefe, David Newberry, Chrissy and Rodney Shelley.
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Field study results presented herein were conducted by Lite Enterprises
personnel in the performance of FAA Contract# DTFACT-17-C-00006.



https://bioone.org/journals/the-condor/volume-119/issue-3
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