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Contribution

» We reconstruct the 3D pose and shape from
monocular videos of the common murre.
» A full pipeline of detection, tracking, segmentation, and

temporally consistent 3D reconstruction (using a
parameterised mesh-model [1]).

» Atemporal loss that extends current single-image 3D
bird pose and shape estimators [1, 2, 3] to the temporal
domain.

» A dataset of 10K frames, including a smaller test set
with bird-specific keypoint labels.
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Temporal optimization

» Total loss Is:
E = AkptEkpt + AmskEmsk + AppEpp + Aprbp + AvelEvel + AaccEacc
» E,.« - mask loss, squared L2 norm [3],
> Expe . Keypoint reprojection loss, using weighted Geman-McClure [2],
» E,, :pose priorloss [2], using Mahalanobis distance,
» E,, :bone lengths prior loss [2, 3], using Mahalanobis distance,
» Akpts Amsks App @nd 4, from [3].

» We introduce a temporal loss:
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where 8, and 0, represent the global orientation and bone poses,
respectively.
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Baselinel3] False False 0.0824
Ours 0 0 True False 0.0809

100 100 False True 0.0791
100 100 True False 0.0758
Ours (best) 100 100 True True 0.0756

» Size — optimize a single size in the temporal window

» med — use a weighted median filter on the keypoint
predictions.

» me, — the mean reprojection error for the keypoints, with

respect to the longest side of the bounding box around a
bird.
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