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***   3D Reconstruction   ***

Photometric Stereo

Porting to the Web with Rust
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3D Reconstruction from images

LSD-SLAM, Engel et al., ECCV 2014
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3D Reconstruction from images

Kinect (1 image, structured light / ToF)

Photogrammetry / SfM / vSLAM

(multiple images, moving camera,

stable lighting conditions)

Photometric Stereo

(multiple images, fixed camera,

 variable lighting)

LSD-SLAM: Large-Scale Direct Monocular SLAM, Engels et al., ECCV 2014

Stéréophotométrie microscopique sans démosaïquage, Quéau et al. , GRETSI 2017

https://link.springer.com/chapter/10.1007/978-3-319-10605-2_54
https://hal.archives-ouvertes.fr/hal-01913980/document
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3D Reconstruction

***   Photometric Stereo   ***

Porting to the Web with Rust
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How to interpret this image ?

Perception of shading and reflectance
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Explanation of the sculptor,            of the painter,                     of the lighting designer.

Adelson and Pentland’s workshop metaphor, The perception of shading and reflectance, 1996

Perception of shading and reflectance

http://www.rctn.org/w/images/9/92/Adelson.pdf
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Camera

Observed surface

pixel (u,v)

n(u,v) 

surface 

normal

s(u,v) 

light source 

direction

Light

self 

shadows

Shape from Shading (SfS)

Lambert’s law :
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Photometric Stereo

Let’s take multiple images instead of one, with different lighting for each.
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Photometric Stereo

Let’s take multiple images instead of one, with different lighting for each.
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Photometric Stereo
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Photometric Stereo – captation (Bayeux Tapestry)
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Photometric Stereo – Bayeux Tapestry
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Photometric Stereo – Bayeux Tapestry
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Photometric Stereo – Bayeux Tapestry
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Photometric Stereo – Bayeux Tapestry
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3D Reconstruction

Photometric Stereo

***   Porting to the Web with Rust   ***
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Demo
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Code organization

Code organized in 4 main directories :

- cal-qp-ps-lib/:          the core parts of the algorithm presented as a Rust library.

- cal-qp-ps-bin/:         an example CLI executable program.

- cal-qp-ps-wasm/:    the WebAssembly modules exposing the algorithm in wasm.

- web-elm/:                   the frontend application, made in Elm.
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Library code
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Library config
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Rust WebAssembly config
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Rust ↔ Wasm ↔ JS

Rust WasmMain JS thread
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Rust WebAssembly code
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JS worker calling WebAssembly
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Thank you !

- The code : https://github.com/mpizenberg/calibrated-quasi-planar-photometric-stereo

- Initial matlab algorithm from Yvain Quéau

- Web application made in collaboration with Florian Vincent

https://github.com/mpizenberg/calibrated-quasi-planar-photometric-stereo
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