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optical flow  normal flow We use a scalable local point cloud encoder VecKM.
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e Output: G, <4, where G; = E(N(x;)).
e Normal flow can be more reliably estimated than optical flow, e E is called local point cloud encoder.
because normal flow can be estimated from local receptive field.
 Unlike optical flow estimator that requires CNN-RNN,
a normal flow estimator only requires mapping local events to

normal flow prediction.

e How about losing 1-dimensional motion information? Don't worry!
We established egomotion and motion segmentation algorithms
with normal flow inputs!
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Naive Mini-PointNet does not work:
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e For each point xj, sample K points from 91(x;).
Get per-point neighborhood (n, K, 3).

¢ Apply PointNet on each neighborhood.
(n, K, 3) = (n, K, d) — (n, d)
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What VecKM does: T s oo FloW_E e

« Use every neighboring points 91(x;) to compute G ;.
No Sampling, so more descriptive.

Satisfy normal flow constraint.

For each event e Scalable to large point cloud size. 55 = g B il > LT AR _

This is essential for event cameras!

,”| Input Point Cloud: X,,x3 = [x1, X2, +, Xp]
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VecKM Initialize: Asz.q ~ N(0,0?). _
; s g~ N 8 ¢ e¢ v oo
’ VecKM Encoding G, 4 is obtained by: : ;
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Event Neighborhoods . T = (Jlxs = x| <) The model b itsélf decides whether predicting optical flow or normal flow
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Event Encoding R? reconstructed event distribution from encoding.

Neural Network o o . We have an ensemble strategy to output prediction uncertainty.
[t 6 Intuition behind VecKM .
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Sample 0 for K times and compute mean and std accordingly.
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Figure 1: Our normal flow estimator simply maps local events to a
normal flow prediction, and a coupled uncertainty score.

Egomotion Estimation

We derived an SVM-based egomotion solver with normal flow inputs. https://arxiv.org/abs/2404.01568

Taming Contrast Maximization (SSL) |::
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Figure 2: Our estimator produces accurate and sharp predictions in
the presence of independently moving objects 0 5 10 15 2
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