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STRATEGY (Highly Maneuverable Drone Inspired by Swifts)
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(Surveillance drones from University of South Australia use tail elevation
and thrust to control gliding and hovering.)
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The Challenge

In areas that may be dangerous or difficult to reach, like war or disaster zones, delivering
packages with essential supplies can be critical, and drones are a useful option. However, typical
drones are bulky and heavy, which slows them down and reduces their maneuverability.
Additionally, heavy drones cost more and use more energy, making more of an impact on the
environment.

Innovation Details

The flapping wing drone, also called the ornithopter, weighs the same as two tablespoons of
flour. It can hover, dart, glide, brake and dive like a swift, allowing it to fly in crowded areas but
also be able to stop suddenly and avoid collisions. This makes it more versatile than existing
quadcopter drones, with the added benefits of being safer and quieter. It uses tail control to act
as a paraglider, airplane, and helicopter. By changing the orientation and height of the tail, the
drone can control its speed and movement. Additionally, the drone is lightweight and has slow
beating wings which allow for control over the thrust and movement when carrying different
amounts of weight.

Biological Model

Swifts control their flight patterns by varying the position of their wings. Extended wings are
used for slow turns and glides, while a swept wing (angled slightly backwards) is used for more
control over turns at higher speeds.
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" The aerobatic maneuvers of swifts could be very useful for micro aerial vehicle missions. |

" Rapid arrests and turns would allow flight in cluttered and unstructured spaces. |

" Here, we report a 26-gram X-wing ornithopter of 200-millimeter fuselage length capable of
multimodal flight. |

" The aerobatic turn was achieved within a 32-millimeter radius by stopping a dart with a

maximum deceleration of 31.4 meters per second squared. |
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Efficient flapping wing drone arrests high-speed flight using post-stall soaring
Science Robotics | 2020 | Chin, Y.W., Kok, J.M., Zhu, Y.Q., Chan, W.L., Chahl, J.S., Khoo,

B.C. and Lau, G.K.

(https://www.science.org/doi/10.1126/scirobotics.aba2386)
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