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The Deep Learning Revolution



What is the problem?



Data
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Image Classification

[Deng et al., CVPR 2009]
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Semantic Segmentation

[Cordts et al., CVPR 2016]
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Amazon Mechannical Turk
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Data Annotation Industry
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What about other tasks?



3D Reconstruction

www.wild-heerbrugg.com/photogrammetry1.htm
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www.wild-heerbrugg.com/photogrammetry1.htm


3D Reconstruction

www.eth3d.net
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www.eth3d.net


Optical Flow

J. Gibson, 1950 MPI Sintel, 2012
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What can we do?



6 Strategies



Strategy 1
Specialized Architectures



SphereNet: Learning Spherical Representations for Detection

Coors, Condurache & Geiger, ECCV 2018 22
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SphereNet: Learning Spherical Representations for Detection

I Allows for easy transfer learning between camera models

Coors, Condurache & Geiger, ECCV 2018 23



Learning Priors for Semantic 3D Reconstruction

Cherabier, Schoenberger, Oswald, Pollefeys & Geiger, ECCV 2018 24



Learning Priors for Semantic 3D Reconstruction
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Learning Priors for Semantic 3D Reconstruction

Cherabier, Schoenberger, Oswald, Pollefeys & Geiger, ECCV 2018 26



Strategy 2
Strong Priors



Learning 3D Shape Completion with Weak Supervision

Stutz & Geiger, CVPR 2018 28



Learning 3D Shape Completion with Weak Supervision

Stutz & Geiger, CVPR 2018 29



Learning 3D Shape Completion with Weak Supervision
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Learning 3D Shape Completion with Weak Supervision

Stutz & Geiger, CVPR 2018 30



Strategy 3
Self Supervision



Unsupervised Visual Representation Learning by Context Prediction

Doersch, Gupta & Efros, ICCV 2015 32



Unsupervised Learning of Multi-Frame Optical Flow with Occlusions

[Courtesy: Jason J. Yu]

Janai, Güney, Ranjan, Black & Geiger, ECCV 2018 33



Unsupervised Learning of Multi-Frame Optical Flow with Occlusions

Janai, Güney, Ranjan, Black & Geiger, ECCV 2018 34



Strategy 4
Simulation



Virtual Worlds as Proxy for Multi-Object Tracking Analysis

Gaidon, Wang, Cabon & Vig, CVPR 2016 36



Augmented Reality Meets Deep Learning

Alhaija, Mustikovela, Mescheder, Geiger & Rother, BMVC 2017 37



Geometric Image Synthesis

Alhaija, Mustikovela, Geiger & Rother, 2018 38



Strategy 5
Label Transfer



3D to 2D Semantic Label Transfer

Xie, Kiefel, Sun & Geiger, CVPR 2016 40



3D to 2D Semantic Label Transfer

Xie, Kiefel, Sun & Geiger, CVPR 2016 40



Slow Flow

Janai, Güney, Wulff, Black & Geiger, CVPR 2017 41



Slow Flow
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Slow Flow

Janai, Güney, Wulff, Black & Geiger, CVPR 2017 43



Slow Flow

Janai, Güney, Wulff, Black & Geiger, CVPR 2017 44



Strategy 6
Model Generalization



Sparsity Invariant CNNs

Uhrig, Schneider, Franke, Brox & Geiger, 3DV 2017 46



Sparsity Invariant CNNs

Uhrig, Schneider, Franke, Brox & Geiger, 3DV 2017 47



Thank you!


