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Review VoxelNet

VoxelNet: End-to-End Learning for Point Cloud Based 3D Object Detection. [Zhou et al. CVPR 2019]
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Limited receptive filed:

submanifold sparse (SS) convolution with small kernels, i.e. 3x3x3
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Related work

LargeKernel3D: Scaling up Kernels in 3D Sparse CNNs. [Chen et al. CVPR 2023]
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LargeKernel3D (Large convolutional kernel)

Problems:

§ Overfitting

§ Low efficiency



Related work

DSVT: Dynamic Sparse Voxel Transformer with Rotated Sets. [Wang et al. CVPR 2023]
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DSVT (Transformer)

Problems:

§ Low efficiency (single stride)



Our solution (Encoder-Decoder Block)
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submanifold sparse residual regular sparse residual

Limited receptive field Low efficiency Expanded receptive field
w/. high efficiency

sparse encoder-decoder



Our solution (Encoder-Decoder Block)
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Our solution (HEDNet)
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Results on Waymo Open
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HEDNet vs DSVT (prior SOTA)

Faster: 15 vs 10 FPS

Better: 1.3% L2 mAPH gains 



Results on nuScenes
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Analysis

(HEDNet-single)

(HEDNet)

Improvements of HEDNet over HEDNet-single 

More gains on large and distant objects



Visualization Examples from Waymo Open

10Red boxes: human Blue boxes: HEDNet Green boxes: HEDNet-single



Thanks for your attention!

zhanggangthu@gmail.com

https://github.com/zhanggang001/HEDNet
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