We propose more realistic modeling:

Example: camera = pinhole (perspective projection)

We reduce as much as possible the requirement of the boundary data (in particular on the boundary of the images).
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Modeling / Mathematical formulations

The Basic Assumption: Lambertian Surface (without specularities or highlights)

⇒ Involves a connection between:

the brightness of the image (intensity) : variable I, the normal surface: n, the lighting direction: L (unit vector).

<<Depends on the parameterization>>.

<<Depends on the lighting>>. 

Contributions:

We have slightly extended and modified the notion of singular viscosity solutions (Camilli/Siconolfi:99,02) in order to:

-to extend the Dupuis/Oliensis' characterization of the C 1 solutions to the viscosity solutions ⇒ data are minimal. -such that compatibility conditions are not required.
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Rome -Which allows to fix the values of the solutions at the singular points or on the boundary ∂Ω when we know them, and to send them at the infinity (state constraints), when we do not know them. 

  parameters of the camera: -Focal length, -Size of the pixels Surface parameters: -Reflectance of the surface (albedo) Lighting parameters: -Flash… Database of real images of faces available online: -Experimental setup: scene illuminated by the flash of the camera. -Parameters are detailed. -WWW link: http://www-sop.inria.fr/odyssee/team/Emmanuel.Prados/

  light source: (Eikonal equation) More realistic Modeling: Perspective Projection: -Far light source: -Light source located at the Optical center: of the SFS problem SFS equations are of the form: H(x,∇u)=0, x in Ω (a bounded set). ⇒ They require Boundary Conditions (BC) on ∂Ω ⇒ But the BC on ∂Ω are not sufficient! SFS equations can have singularities:

  define a notion of solution -which extends the classical notions of • of the discontinuous viscosity solutions (Ishii…) • of the singular viscosity solutions (Camilli-Siconolfi:99,02).
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	Shape From Shading Report: 1) Most of the SFS methods model the Contributions:
		problem very basically:
		Ex.: Camera=Orthographic Projection…
		⇒ Not Realistic!
	2) Lots of SFS algorithms require
		boundary data (generally Dirichlet BC) ⇒ Not Available with Real Images!
	⇒	The results on real images are generally very disappointing.
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Original theorems:

Theorem:

(roughly)

« A discontinuous viscosity solution without "local minima" is the SDVS».

Corollary:

Characterization of the discontinuous viscosity solutions by their « minima ».
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Numerical approximations:

4 stages:

i) Management of the state constraints; ii) Regularization of the equations

In SFS (we truncate the image, I ε =min(I(x),1-ε));

iii) Designing of the approximation scheme; iv) Deduction and implementation of the associated algorithm. 

Conclusion:

SFS problem ≠ Eikonal equation.

Realistic SFS consists in solving more complex equations: for ex. the "generic SFS" equation.

In SFS, we do not have at our disposal boundary data.

The notion of SDVS proposes some more adapted solutions than the other classical solutions.