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Future Prediction

Technical Problem
Predicting the states of dynamic traffic actors 
into the future is important for autonomous 
systems to operate safely and efficiently. 
Remarkably, the most critical scenarios 
(corner cases) are much less frequent and 
more complex than the uncritical ones. 
Therefore, uncritical cases dominate the 
prediction. In this paper, we address 
specifically the corner cases at the long tail of 
the dataset distribution.

Technical Solution
We propose a novel joint optimization of the 
regular regression loss for predicting the 
future location and a loss that reshapes the 
feature embedding in favor of the long-tail 
samples. We show in a detailed analysis of 
the feature space that, with the usual loss, 
the corner cases get placed next to many 
normal cases. Consequently, the relevant 
information of these samples gets smoothed 
out. As we push the corner cases to be in 
proximity in the embedding, more of these 
samples that share a similar scenario build a 
small cluster and are no longer ignored. The 
proposed approach is easy to integrate into 
existing approaches, since it is agnostic to the 
network architecture, viewpoint, and input 
modalities.

Evaluation
We evaluate our method on four diverse 
public datasets. On each of them, the method 
improves the prediction quality of the corner 
cases, while maintaining the quality on 
simple cases.
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All Top 1% All Top 1% All Top 1% All Top 1%

Baseline 0.16/0.32 0.42/0.87 0.19/0.32 0.59/1.02 7.10 36.16 6.39 27.32

+ contrastive 0.16/0.32 0.38/0.71 0.18/0.30 0.54/0.85 7.04 27.49 6.49 24.09

Figure 3: Feature space of our joint learning with the 
supervised EWTA loss and contrastive loss.  The 
corner cases are clustered in two sub-spaces where 
they can benefit each other.

Figure 2: Histogram of the ETH-UCY dataset based 
on the difficulty of the sample.

Table 1: Average error on four datasets over all test samples and over the 1% most challenging 
scenarios in the format of min-ADE/min-FDE for bird’s eye view and min-FDE for egocentric view.

Figure 1: Given an observation of the scene for 
sometime, we aim at predicting the future 
trajectory of moving agents (e.g., cyclist). Notably, 
the future is highly uncertain and multi-modal.
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