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We propose two self-supervised pre-training objectives for joint motion prediction in self-driving vehicles:

Comparing scene-level self-supervision methods. Metrics for the Waymo Open Motion 
Dataset (WOMD) interactive and the Argoverse 2 Forecasting (AV2) validation split. 

Accelerating and improving training via self-supervised 
pre-training. Results for Scene Transformer.  

Main contributions

Evaluation on large-scale motion prediction datasets

Loss plots of our complementary pre-training objectives. 
Blue: JointMotion. Green: JointMotion without CME. 

Connecting motion and environments (CME): Our scene-level objective learns joint scene rep-
resentations via non-contrastive similarity learning of motion sequences and environment context.

Masked polyline modeling (MPM): 
Our instance-level objective refines 
learned representations via masked 
autoencoding of multimodal polylines.

Adaptive pre-training decoder: 
(a) Late fusion with modality-specific 
encoders for agents, lanes, traffic lights.
(b) Early fusion with a shared encoder for 
all modalities. Compressed features are 
decoded using learned query tokens.
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Comparison with state-of-the-art methods for joint motion prediction. Test metrics are 
from the leaderboard of the Waymo Open Interaction Prediction Challenge ‘21.  
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