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Motivation:
Why Variational Methods?




Geometric Reconstruction
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Solutions via Energy Minimization

1. Construct appropriate energies
Two research challenges: PPTOP J

2. Compute their minimizers
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A e Evolution to Minimum Energy

Kolev et al., Int. J. of Computer Vision 2009
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- Multiview Superresolution

Goldliicke, Cremers, ICCV ‘09, DAGM 09
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Multiview Superresolution

Closeup of input image Super-resolution texture

Goldlticke, Cremers, ICCV ‘09, DAGM 09
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Reconstructing the Niobids statues

Kolev, Cremers, ECCV 08, PAMI 2010

Prof. Dr. Daniel Cremers Variational Methods for Computer Vision 8




Reconstructing the Niobids statues
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Kolev, Cremers, ECCV 08, PAMI 2010
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Reconstructing the Niobids statues
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Kolev, Cremers, ECCV 08, PAMI 2010
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Stereo Depth Reconstruction

One of two input images Depth reconstruction

Pock, Schoenemann, Graber, Bischof, Cremers, ECCYV 08
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Dense geometry from hand-held camera
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Stuehmer, Cremers, DAGM 10
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Dense geometry from hand-held camera

Stuehmer , Gumhold, Cremers, DAGM ’10
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Stuehmer , Gumhold, Cremers, DAGM ’10
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Dense geometry from hand-held camera

Stuehmer , Gumhold, Cremers, DAGM ’10
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Markerless Motion Capture

Brox, Rosenhahn, Gall, Cremers, PAMI ‘09

Prof. Dr. Daniel Cremers Variational Methods for Computer Vision 16




Markerless Motion Capture

Training Sequence
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Markerless Motion Capture

Brox, Rosenhahn, Gall, Cremers, PAMI ‘09
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Markerless Motion Capture
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Brox, Rosenhahn, Gall, Cremers, PAMI ‘09

Prof. Dr. Daniel Cremers Variational Methods for Computer Vision 19




Markerless Motion Capture

Brox, Rosenhahn, Gall, Cremers, PAMI ‘09
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Brox, Rosenhahn, Gall, Cremers, PAMI ‘09
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Brox, Rosenhahn, Gall, Cremers, PAMI 09
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Single View Reconstruction
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Toeppe, Oswald, Rother, Cremers, ACCV 2010

In collaboration with Microsoft Research
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Single View Reconstruction

o

Input Reconstruction  +30% volume +40% volume

Toeppe, Oswald, Rother, Cremers, ACCV 2010

In collaboration with Microsoft Research
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Single View Reconstruction

Toeppe, Oswald, éa'ih'é'r,'----Cre_m_grs, ACC\V 2010
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Single View Reconstruction
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Denoising

Noisy input image f Denoised image jey,

Rudin, Osher, Fatemi, Physica D ‘92
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A Deblurring

Original image Blurred image Deblurred image

Lions, Osher, Rudin, ‘92
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Video Super-Resolution
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One of several input images Super-resolution estimate

Schoenemann, Cremers, CVPR 08
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Image Segmentation

Input image segmentation

Chambolle, Cremers, Pock ‘08, Pock et al. CVPR 09
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Interactive Segmentation
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Nieuwenhuis, Toeppe, Cremers EMMCVPR ’11
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Interactive Segmentation
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Nieuwenhuis, Toeppe, Cremers EMMCVPR ’11
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Interactive Segmentation

with moment
constraints

Klodt, Cremers ICCV '11

User input Segmentation
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A Caed General Ordering Constraints

Strekalovskiy, Cremers, ICCV 2011
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General Ordering Constraints

Strekalovskiy, Cremers, ICCV 2011
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A e Minimal Partition in Nature

3D min partition inpainting Soap film photo

Chambolle, Cremers, Pock ‘08, Pock et al. CVPR 09
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Optical Flow
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Optical flow field
Input video

Wedel et al., ICCV ‘09
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Optical Flow

e nl
e
#
wiw/
v

Optical flow field”
Input video

* 60 fps at 640 x 480 resolution
Wedel et al., ICCV 09
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Optical Flow
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Scene Flow: Geometry & 3D Motion
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Wedel et al., ECCV 08 *
* In collaboration with Daimler Research.
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Wedel et al., ECCV 08 *
* In collaboration with Daimler Research.
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Book on Optical Flow & Scene Flow

Stereo Scene Flow
for 3D Motion

Analysis

Wedel, Cremers, Springer 2011
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The Pioneers of Variational Methods

e . Joseph-Louis Lagrange
Leonhard Euler (1736 —1813)
(1703-1783)
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