ECCV Workshop on Recovering 6D Object Pose

From 3D descriptors to monocular 6D pose:
what have we learned?
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Dynamic occlusion
Low latency
High accuracy, low jitter

No expensive hardware




Features vs Template .. vs Learned
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Ambient light sensor Speaker
Proximity sensor Microphone
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A new generationof cheaper smaller, denserLIDARS?
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Handcrafted Local 3D descriptors
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Shape distributions [Osada02]
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Viewpoint Feature
(ib Histogram [Rusul0]

Spin Images [Johnson99]

3D Shape Context
[FromeO04]

Local

SHOT [Tombaril0]

Fast Point Feature
Histogram [Rusu09]

Point Pair Features (PPF) [Drost10]




3D representations and deep learning

Point Clouds: . 3D Mesh: |
Unorganized, no topology ‘it Unorganized, with
topology

Range (depth) map:

Voxel map:
Organized, no topology

Organized, no topology

Unorganized 3D representations such as point clouds and meshes are not naturally sodesidmtions




Learned 3D descriptors state of the art

3DMatch [Zengl7] Voxel Local Training Contrastive

CompactGeometric Point clouds Local Handcrafted LRF Triplet
Features [Khouryl7] (via histograms)

PPFNe{Denng] Point clouds Local Handcrafted LRF N-tuple

Pointnet [Q|17] Point clouds Global T-net Classification
Segmentation
Pointnet++ [Qil7] Point clouds Global T-net Classification
Segmentation
Dynamic Graph CNN Pointclouds Global T-Net Classification
[Wang18] Segmentation
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Fully ConvolutionalPoint Network

w Hybrid:Unorganizednput, organizednternal
representationand output proty

w Endto-end, generapurpose, hierarchical learning
on unordered 3D data

w Processing of large scale point clouds in one single
pass
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D. Rethage J. Wald). SturmN. Navah F. Tombarj ¢Fully Convolutional Point Networks for Lai§eale Point Cloud€CC\2018




