
VoxelNet1, and some others

Adam Schmidt

February 10, 2021

1Zhou and Tuzel, 2018.
1 / 23



Table of Contents

Introduction

VoxelNet

Alternatives

2 / 23



Opinion Disclaimer

I do not like voxels.
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What We Want

3D bounding boxes given LiDAR data

2

2Zhou and Tuzel, 2018.
4 / 23



What We Have

Region Proposal Networks

3

3Ren et al., 2015.
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Steps

Make voxels

Process voxels

Convert to 2D

Propose regions
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Make Voxels

Pool all points features in voxel, and append to features

Random sample if there are more than T
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For each Voxel
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For each Voxel

9 / 23



For each Voxel

Pool all points features in voxel, and append to features
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Convolutional Mid-layers

Set of 3D convolutions that reduce over a couple layers until
D = 2, effectively flattening the data int an image.
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Loss
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Results

4

4Ren et al., 2015.
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Whole Architecture
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Questions

Points cannot communicate outside their voxels

Should we be using a 2D to detect in 3D?

Feature receptive field
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Questions

Points cannot communicate outside their voxels

Should we be using a 2D to detect in 3D?

Feature receptive field
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Field
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Graphs!

Requires voting, NMS

5
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Deep Hough Transform

6

PointRCNN7 less pretty, but also used

6Qi et al., 2019.
7Shi, Ragunathan, and Rajkumar, 2020.
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Pointformer

8

8Pan et al., 2020.
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Honorable Mention

Transformer, positional encoding, and Non-Maximum
Suppression-free!

9

9Carion et al., 2020.
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