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Motion-guided Sequential Fusion
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Motivation

• The ``Detect-and-Fuse‘’ framework

• Redundant computation on 
background

• Introduce congestion and latency if 
௡௘௧ ௗ௔௧௔

• MSF (ours)

• Reuse the region-of-interest in 
preceding frames

• Be efficient as a single-frame 
detector
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Motion-guided Sequential Pooling

• Pooling by propagating the proposals
generated on the current frame to
preceding frames based on their
estimated velocities ௫ ௬)

• Geometric & Motion Encoding
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Region-based Network

• Intra-frame Fusion
• Self-Attention
• FFN

• Cross-frame Fusion
• Bidirectional Feature Aggregation
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Efficient Pooling with Voxel-Sampling
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Experiments
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Discussion
• Propagated proposals have the same
size over the sequence, thus avoiding
the use of proxy points to maintain a
consistent representation over the
sequence.

• Raw point-based features can achieve
higher accuracy with self-attention
layers.
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Conclusion
• An efficient Motion-guided Sequential Fusion (MSF) method is proposed to fuse 

multi-frame point clouds at region level by propagating the proposals of current 
frame to preceding frames based on the object motions.

• A novel Bidirectional Feature Aggregation (BiFA) module is introduced to facilitate 
the interactions of proposal features across frames.

• The point cloud pooling method is optimized with a voxel-based sampling 
technique, which significantly reduces the runtime on large-scale point cloud 
sequence.

The code is available at https://github.com/skyhehe123/MSF


