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Sing cutting—edge motion—capture technologies to study the role of gaze in the

collective behavior of birds.

From June 16, 2019 to September 16, 2019
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In this project, in collaboration with Dr. Mate Nagy and Dr. lain Couzin (and a PhD student and an
intern student), we established a novel gaze-tracking method in freely moving birds using the cutting-
edge motion-tracking system. The newly-established Max-Planck Institute of Animal Behavior is
equipped with a large motion-tracking room (7m*15m*4m) that allows to track 3D movements of
reflective balls in submillimeter precision (Figure 1). We attached several small reflective balls on
pigeons* head and body to track thier head and body movements in 3D. We then reconstracted the
hypothetical gaze of pigeons based on the recorded data (Video 1). Birds like pigeons have two foveas
in each eye, one extending frontally and the other extending latelally. Previous studies have suggested
that the lateral fovea extends rougly 75 degree from the direction of travel. In experiments, we
presented objects, foods, and conspecifics to individual pigeons (Figure 2). We are currently analyzing
the spatial and temporal relationships between the pigeons® hypothetical gaze and the presented
targets to examine if those hypothetical gaze are valid, and how pigeons orient thier gaze to the
presented targets according to the distance from, and the movements of, the targets. In future, we plan
to use this technique to examine how a flock of pigeons distribute thier attention in the vigilance
context during collective foraging.
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Figure 1. A large motion tracking room (7m*15m*4m) at MPI-AB.

Figure 2. Presenting an object to the pigeons.

Also see this link
Videol. https://youtu.be/Wslx1lulziUg
Tracking of reflective balls on the pigeons® head and body and the reconstracted hypothetical gaze.





