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Abstract

Thirty-five papers from the ethological literature were surveyed with the
perception and reaction of flying animals to autonomous navigation tasks orga-
nized and analyzed using a schema theoretic framework. Flying animals are an
existence proof of autonomous collision-free flight in unknown and disordered
environments. Because they successfully avoid obstacles, self-orient, and evade
predators and capture prey to survive, the collected information could inform
the design of biologically-inspired behaviors for control of a small unmanned
aerial system (SUAS) to improve the current state-of-the art in autonomous
obstacle avoidance. Five observations were derived from the surveyed papers:
sensing is done by vision in lighted scenarios and sonar in darkness, one sensor
is always dominant, adaptive sensing is beneficial, no preference was identified
for lateral versus vertical avoidance maneuvers, and reducing speed is consis-
tently seen across species in response to objects in the flight path. Additionally,
the questions of defining clutter and scale of speed reduction left unanswered
by the literature were discussed. Finally, three rules for control of a SUAS in
an unknown environment that restricts maneuverability were identified. These
are the distance to begin maneuvers to avoid an obstacle in the flight path, the
direction to adjust the flight path, and the role of centered flight in determining
the adjustment.

Key words: bio-inspired, behavior-based robotics, animal behavior, small

unmanned aerial systems

Preprint submitted to Robotics and Autonomous Systems October 2, 2017




ISIf)rticles el Y 20 6La5 s 3l OISl ¥
Olpl (pawasd DYl gz 5o Ve 00 Az 5 ddes 36kl Ol ¥/
auass daz 3 Gl Gy V

Wi Ol3a 9 £aoge o I rals 9oy T 55 g OISl V/

s ,a Jol domieo ¥ O, 55l 0lsel v/

ol guae sla oLl Al b ,mml csls p oKl V7

N s ls 5l e i (560 sglils V7

Sl 5,:K8) Kiadigh o Sl (5300 0,00 b 25 ol Sleiiy ¥/


https://isiarticles.com/article/160571

