
Stage-I – Coarse Tracking  
The coarse skeleton motion is tracked based on the approach from 
Stoll et al. [ICCV 2011] 
 
 
 

 
 

Stage-II – Surface Refinement  
Non-rigid cloth and soft tissue deformation is refined by maximizing 
the agreement between a fine-scale implicit surface representation 
and the image (without segmentation).  
 
 
 
 
Esurf measures the photo consistency of the surface Gaussians with 
the input images: 
 
 
 
Econt measures the model-to-image contour alignment, by border 
Gaussians: 
 
 
 
Eskin is a regularization term that maintains the surface attachment to 
the skeleton and is used to refine the skeletal pose obtained at Stage I. 
 
Esmooth regularizes unnatural surface deformations with a 
smoothness Laplacian prior term. 

Overview 
 
 
 
 
 
 
 
 
 

 
Our goal is to reconstruct human performances captured outdoors in 
a multi-camera setup. We introduce a unified implicit representation 
for both, articulated skeleton tracking and non-rigid surface shape 
refinement. Our method is designed to work on unsegmented video. 
 
 

Model Representation 
Layer-I approximates the 3D volume of the actor with a collection of 
colored 3D Model Gaussians rigidly attached to the skeleton. 
 
Layer-II is derived from the rigged, colored static surface mesh 
approximated using two sets of fine 3D Gaussians:  
 
• To optimize the surface interior, surface Gaussian are placed at 

each vertex with the color of the static mesh vertex.  
 

• To align to the surface boundary, border Gaussians are placed at 
the mesh boundary. Inside Gaussians have the surface color and 
are paired with outside Gaussians with inverted color similarity. 

Results and Evaluation 
We succeed in outdoor settings with high reconstruction quality, and 
show that we are on par with state-of-the-art methods on indoor 
scenes. We quantitatively assess the performance of our method using 
a silhouette overlap metric. 
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