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(a): the input to the pipeline is an image sequence of a non-rigidly deforming  scene. (b) 
first stage of the pipeline is point tracking with multi-frame optical flow [2].  (c) the 
second stage is occlusion tensor estimation (shown in (d); brighter values indicate higher 
occlusion probability of the pixel). Next, a shape prior is estimated relying on the total 
intensity criterion. The correspondences, the occlusion tensor and the estimated shape 
prior are inputs for the Shape Prior based Variational Approach (SPVA). (e) example of 
a shape prior. 

The work tackles dense NRSfM in scenarios with large occlusions or 
inaccurate point tracks. A new hybrid NRSfM framework is proposed. The 
core method SPVA allows to regularize time-varying structure on the 
per-pixel level, given an occlusion indicator and a shape prior. Shape 
prior is estimated from several first non-occluded frames of the 
sequence under non-rigid deformations.  

Application scenarios: minimally invasive surgery, reconstruction and 
tracking of long sequences under occlusions, specular effects, brightness 
inconsistency. The framework also proposes a method to obtain a 
template for template-based methods by relaxing the assumption of a 
known accurate reconstruction. 
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Test platform: 
- Xeon E5-1650
- GK110 GPU
- 32 GB RAM

                         updates as well as multiplications of large matrices are 
implemented on GPU

 and 

...

Joint evaluation methodology: 
- based on a dataset with a ground truth surface geometry and rendered 
images with occlusions (we choose the mocap flag sequence [2] and 
introduce large occlusions)

- two patterns are used: # and stripes
- correspondences are computed either with multi-frame subspace flow 
[2] or occlusion-aware video registration (MFOF) [3]
- accuracy and runtime of different algorithmic pipelines are evaluated

initialisation obtained under rigidity 
assumption overlayed with a shape 
prior (cyan)

Alternatively: 
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results on the heart surgery sequence (different algorithmic pipelines)

result of the Pangea tracker [5] with the shape prior obtained under 
non-rigid deformations used as a template 

non-rigid alignment of the ground truth geometry with an exemplary 
reconstruction for correspondence establishment. Here, we use Extended CPD. 
The point correspondences are eventually used in the quantitative evaluation 
(3D  error metric). e
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