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IntroductionandMotivation

� Human visual perception is based on 2D
images

� Brain somehow recovers the third-dimension
from the 2D retinal images.

� Processing of Shading is helpful and
sometimes of key importance in this process.
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IntroductionandMotivation

� An evolutional example: Countershading

� Countershading is employed by preys

� neutrilize the effect of sun light

� conceal their shapes from predators.
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IntroductionandMotivation

Human visual perception

� light source direction

� shape

from graylevel image.
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LiteratureWork

� Quantitive use of shading in mid-1960s

� Shape From Shading (SfS), �rst formulation
by Horn '70

� In his original work,

� Image brightness modeled as a function of
surface geometry.

� Almost no constraints

� Prone to numerical instability
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LiteratureWork

� Since Horn, many SfS techniques:

� Global Approaches

� Global Propagation Appr.

� Global Minimization Appr.

� Local Approaches
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LiteratureWork

� Direct energy minimization by Szeliski (1990)

� Local Minima

� Stochastic approach by Crouzil et al. (2003)

� Very slow

� Coupling, tuning resolution
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SfSProblem

Variance in brightness

� illumination of the object,

� shape of the surface(s),

� re�ecting properties of the material,

� and projection of the image.
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Assumptions

� Far and point light source

� Shape unknown

� Surface characteristics known

� Orthogonal projection in general
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Re�ectanceandImageIrradiance
Equation

A re�ectance map is formulated uniquely by

� Light source location

� Surface characteristics
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ImageIrradianceEquation

�

��� �

�

	

��


�

�

�

�

��� �

�

	


����

�

���

�

� ��


�

�

�

�

�

��� �

� �

���




�

�

� ill-posed !
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IntensityGradientConstraint
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ProposedMethod

Direct Energy Minimization

� All local extrema are solutions of Euler
equations

� No proof of convergence

� A priori boundary information
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ProposedMethod

Stochastic Approach
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ProposedWork

� Deterministic Energy Minimization

� Stochastic Energy Minimization

� Multiresolution
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THANK YOU!
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