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Motivation

• Datasets for aerial robotic vision.

• Dataset for flapping-wing perception?
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Motivation
Previous work [1]

• Analyze the suitability of different sensors for

flapping-wing perception

• LIDARs, traditional camera and event

camera.

• Event-based vision provides a promising

solution to many of the challenges presented

in flapping-wing platforms.

[1] A. Gómez Eguíluz, J. P. Rodríguez-Gómez, J. Paneque, P. Grau, J. R.Mart inez De-Dios, and A. Ollero, “Towards flapping wing robot 
visualperception: Opportunit ies and challenges,” inIEEE Intl. Workshop onResearch, Education and Development on UAS (RED-UAS), 2019.
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Onboard sensors

• Sensors were selected considering
their interest for addressing the
flapping-wing perception

• Platform strict weight and size
constraints.

• Ground truth measurements from a
laser tracker or a motion capture
system.

• Hardware
• Eye Bird

• Khadas VIM 3

• VectorNav VN 200

• DAVIS 346

• Leica Total Station

• Optitrack
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• Ornithopter registered 3 times greater
accelerations than the multirotor.

• 6 times more events were triggered in Eye-Bird
than in the multirotor

• Ornithopter pitch angle during flapping often
resulted in underexposed and overexposed
visual images in outdoor scenarios.

Ornithopter vs quadrotor flight
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• Flapping effect increases the number
of event triggered by the event
cameras

• The plot describes the flight stages
during the dataset collection.

• A huge amount of events are
generated at landing due to the
impact with the ground.

• DAVIS 346 has a maximum event
throughput of 12,000 events per
millisecond.

• None of the dataset exceeded the
maximum event throughput of the
camera.

Event generation during flapping
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Dataset description

Three type of datasets: (i) Base, (ii) ArUco,

and (iii) People.

Different scenarios varying illumination

conditions and flight area.

Intrinsic and extrinsic camera calibration
are provided.

Dataset available at the GRVC webpage.
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Scenarios
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Dataset specifications
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Validation with VIO (ROVIO [2])

[2] M. Bloesch, M. Burri, S. Omari, M. Hutter, and R. Siegwart , “I terated extended kalman filter based visual-inert ial odometry using direct
photometric feedback,”The International Journal of Robotics Research,vol. 36, no. 10, pp. 1053–1072, 2017
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Conclusions

• A perception dataset for bird-scale flapping-wing robots, i.e. ornithopters, recorded in two out-

door and one indoor scenarios.

• Sensor measurements from an event camera, a conventional camera, and two IMUs, as well as 

ground truth data from laser tracker (in outdoorscenarios) and motion capture system (in indoor

scenarios).

• The first dataset for flapping-wing robot perception.

• Set the baseline for future research and contribute to pave the way to develop perception

systems that endow the necessary capabilities for ornithopter robots to perceive and interact

with the environment.

• Making a dataset requires planning, patience and time.
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Ongoing research
A brief up-to-date summary

• Why fly blind? Event-based visual guidance for ornithopter robot flight (Ongoing - IROS 2021)

Future work

• Event processing onboard flapping-wing robot.

• Reactive obstacle avoidance for the GRIFFIN ornithopter.

2 Publications in Q1 Journals

1 IROS and 1 ICRA

3 Additional publications in other conferences 
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