
Introduction
Goal:
3D reconstruction from monocular endoscopes.
Key insights:
vSigned distance function (SDF) is watertight.
v Illumination declines with distance.
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NeuS
We build on Neural implicit Surfaces (NeuS) [1]
v NeuS fails with illumination changes.
v Endoscopes can only capture few viewing directions.

v Exploit the relation of brightness     and depth

 
v Introduce a calibrated photometric model of the 

endoscope's camera and light source.
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Excellent accuracy on phantom imagery in the C3VD dataset [2] 
vDifferent sections of the colon anatomy: Cecum, Descending, Sigmoid, Transverse.
vReconstruction mean error of 2.80 mm.

Quantitative results

Takeaway
vExploiting the illumination is key.
vAccuracies in the range of 3 mm.
vReconstruction of unseen portions.
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Fig 1. Benefits of illumination decline.

Fig 2. Reconstructing partially observed regions.
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