
Learning Normal Flow Directly From Events
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Normal flow can be more reliably estimated than optical flow,
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.
How about losing 1-dimensional motion information? Don't worry!
We established egomotion and motion segmentation algorithms
with normal flow inputs!

Figure 1: Our normal flow estimator simply maps local events to a
normal flow prediction, and a coupled uncertainty score.
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Figure 2: Our estimator produces accurate and sharp predictions in
the presence of independently moving objects

VecKM Local Event Encoder

Egomotion Estimation

Motion Segmentation
We use a scalable local point cloud encoder VecKM.

Input Point Cloud: 
VecKM Initialize: .
VecKM Encoding  is obtained by:

Encoding quality check provided by VecKM.
Blue and red dots are events. Gray regions are

reconstructed event distribution from encoding.

Intuition behind VecKM
point cloud in 2D  Kernel Density Estimation Fourier Transform of KDE

Sampling different  gives VecKM encoding.
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Or Just Google VecKM.

More About VecKM

If possible, predict optical flow.

Normal Flow Loss Function

Satisfy normal flow constraint.

The model by itself decides whether predicting optical flow or normal flow.

Uncertainty Scores
We have an ensemble strategy to output prediction uncertainty.

Sample  for K times and compute mean and std accordingly.

We derived an SVM-based egomotion solver with normal flow inputs.

accurate even on 
very fast motions.

We derived a motion segmentation algorithm with normal flow inputs.
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