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colab-part-1-of-2-2816461639/



VoxelNet: End-to-end Learning for Point Cloud Based 3D Object Detection

CAU AutoML LAB 3

Architecture

1. Feature Learning Network

2. Convolutional Middle Layers

3. Region Proposal Network
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Voxel Partition

Feature Learning Network

D x H x W

REF: https://laptrinhx.com/lidar-point-cloud-based-3d-object-detection-implementation-with- colab-part-1-of-2-2816461639/
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Grouping  & Random Sampling

Feature Learning Network

Voxel Partition Image Grouping Random Sampling

Maximum number of points per voxel: T

ex) T = 6,   ①: 9 -> 6 (Random Sampling)
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Stacked Voxel Feature Encoding

Feature Learning Network

Voxel Feature Encoding Layer

LiDAR DATA: (𝑥, 𝑦, 𝑧, 𝑟) 𝑟: 𝑟𝑒𝑓𝑙𝑒𝑐𝑡𝑎𝑛𝑐𝑒

𝑝𝑜𝑖𝑛𝑡𝑖 ∶ (𝑥𝑖 , 𝑦𝑖 , 𝑧𝑖 , 𝑟𝑖)

The centroid of 𝑝𝑜𝑖𝑛𝑡𝑖 ∶ (𝑣𝑥, 𝑣𝑦, 𝑣𝑧)

𝑇ℎ𝑒 𝑓𝑒𝑎𝑡𝑢𝑟𝑒 𝑜𝑓 𝑝𝑜𝑖𝑛𝑡𝑖 ∶ (𝑥𝑖 , 𝑦𝑖 , 𝑧𝑖 , 𝑟𝑖 , 𝑥𝑖 − 𝑣𝑥, 𝑦𝑖 − 𝑣𝑦, 𝑧𝑖 − 𝑣𝑧)

(= Point-wise Input)
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Convolutional Middle Layers

3D Convolution
REF: https://towardsdatascience.com/a-comprehensive-introduction-to-different-types-of-convolutions-in-deep-learning-669281e58215

Conv 3D

BN

ReLU

Conv 3D

BN

ReLU

Conv 3D

BN

ReLU

Voxel-wise Feature

Region Proposal 
Network
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Region Proposal Network

Region Proposal Network Architecture
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Evaluation on KITTI Test Set & Latest 3D Detection Models 

Table 1. Performance comparison in 3D detection: 
average precision (in %) on KITTI validation set. Latest 3D Detection Models

VoxelNet Runtime: 0.23s


