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Motivation

End-to-end autonomous driving frameworks enable seamless 
integration of perception and planning but often rely on one-
shot trajectory prediction, which may lead to unstable control 
and vulnerability to occlusions in single-frame perception.

(a) Deterministic Planning [UniAD,VAD] predicts deterministic 
trajectories, but lacks action diversity, posing safety risks. (b) 
Multi-modal Trajectory Planning [VADv2,SparseDrive] selects 
the highest-scoring trajectory among the multi-modal 
trajectories, yet fails to ensure stability and consistency, having 
risks in vehicle trembling. (c) Momentum Planning leverages the 
trajectory and perception momentum to enhance current 
planning through historical guidance to overcome temporal 
inconsistency.
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Method

The overall architecture of MomAD. MomAD, as a multi-modal trajectory end-to-end autonomous driving 
method, first encodes multi-view images into feature maps, then learns a sparse scene representation 
through a robust instance denoising via perturbation module, and finally performs a momentum planning 
through Topological Trajectory Matching (TTM) module and Momentum Planning Interactor (MPI) module 
to accomplish planning tasks. Our approach addresses critical challenges of stability and robustness in 
dynamic driving conditions.
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Method

The illustration of Momentum Planning Interactor (MPI). MPI cross-attends a selected planning query 
with historical queries to expand static and dynamic perception files, resulting in an enriched query 
that improves long-horizon trajectory generation and reduces collision risks.
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Experiments
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Thanks !


