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Input Image Ground Truth Ours -SfT Stotko et al. Di�-NRSfMφ

Seq. S1 S2 S3 S4 S5 S6 S7 S8 S9 Avg

N-NRSfM 8.25 33.62 104.6 77.02 72.66 8.73 129.4 38.06 19.81 54.69
Diff-NRSfM 17.14 4.46 4.40 41.37 26.92 14.02 12.49 9.91 5.29 15.11

Yu et al. 2.95 1.69 3.80 25.73 10.46 6.97 15.64 7.61 11.77 10.87
Ngo et al. 2.19 1.51 2.17 15.90 10.72 3.01 7.95* fail fail 5.92*

Stotko et al. 6.1 3.9 12.5 14.5 11.7 15.1 6.9 10.1 8.6 9.93
φ-SfT 0.79 2.75 3.54 7.60 6.15 3.14 4.73 2.52 2.36 3.93

Ours 1.17 0.55 2.4†/3.5 5.5†/5.7 8.69 2.51 3.8 2.27 3.00 3.3†/3.5
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Challenges 

: Monocular RGB video of a deforming 
surface and it’s 3D shape for the first frame
: 3D surface tracking i.e. spatio-temporally 
coherent reconstructions
: Depth ambiguity, occlusions and
texture vs. wrinkles etc…

• We accurately reconstruct the challenging 
fine-grained deformations.

• Self-collisions and textureless surface 
tracking remain as open problems

φSotA? Physics-based Shape-from-Template (Stotko et al.,   -SfT)

Continuous & adaptive 
deformation field

Consequence? Failure to track fine-grained folds and wrinkles

Mesh-based Di�erentiable Physics Simulator

Mesh-based Di�erentiable Renderer

• Discrete and non-adaptive
• Resolution-sensitive simulation
• Non-di�erentiability with remeshing

Continuous thin 
shell physics prior

Surface-induced 
3D Gaussians

Thin-Shell-SfT

Kairanda et al., Phi-SfT, CVPR 2022
Stotko et al., Physics-guided Shape-from-Template. 
CVPR 2024
Kairanda et al., NeuralClothSim, NeurIPS 2024
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Thin-Shell-SfT: Fine-Grained Monocular Non-rigid 3D Surface Tracking 
with Neural Deformation Fields
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