Shape From Shading

Goal: To recover surface depth from shading
in a single image.
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Image Irradiance Equation
For a lambertian surface:

where E(x,y) is the image intensity, A is the
incident illumination, p is the albedo of the
surface.

Let [ coincide with o:

1
\/1 -+ z% -+ zg
where z(x,vy) is the depth of the surface.

E(z,y) = : (10)

z(x,y) must be recovered from E(z,y) and
initial conditions.
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Connection to Curve Evolution

Proposed Solution: Evolve a curve such that
it tracks the height contours of z(x,vy).
[Kimmel et al., IJCV9I5]

Height climbed while progressing a distance
|AC| in the direction n in the (z,y) plane is
given by |AC| = |Az|cot(a).

Let z denote time in the course of evolution,
i.e., z=1t. Since E = pXcos(a), we have

= cot(a) = B/ (11)

J1 = (B/p)?
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Connection to Curve Evolution S
The curve evolution equation is:
ac __ E/e
m p— > 2.77/,
1-E2/(p\) (12)
C(s,0) = Co(s).

where the initial curve, Cq, IS a known height
contour of z.
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Examples - Pyramids
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Examples - Three Mountains
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Examples - VVolcano
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