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Abstract 2D face analysis has some limitations which
are pose and illumination sensitive. For these reasons,
even if many researchers try to study in the 3D face
analysis and processing, because of the low computing
performance and the absence of a high-speed 3D
scanner then a lot of research is not being able to
proceed. But, due to improving of the computing
performance in these days, the advanced 3D face
research was now underway. In this paper, we propose
the method of building a 3D face model which deal
successfully with dense correspondence problem.
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2. Finding Correspondence

2.1 Correspondence and Database
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2.2 Using optical flow from alignment data
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input: 11, 12
output: flow field s
begin

J1, J2 «— init feature of i1, 12 (normal, gradient)
J1', J2' with i = Imax ... 0 <- init pyramids of J1, J2
s 0
forl — Imax to 0 do
if | < Imax then
Y « expand s**
else
w20
K «— warp J2' with @
p « flow from K to J1'
s'— smooth p +
end for
se—g°
end
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2.3 Semi-automatic correspondence
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3. Building 3D Morphable Face Model

3.1 Make shape parameter and texture parameter
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Subtract the mean from each data vector and put them into
the matrix D as

D=(X,-X}|..|(X,-X)
The covariance matrix of matrix D can be written as

S =1DDT
s

Let T be the sxs matrix as
1 s

T=-D'D
S

Let & be the s eigenvectors of T with comesponding
eigenvalues. De; is the basis of data.
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3.2 Make triangle list and UV map
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input: uvMap, uvList
output: triangie list
for | — 1 to size of uvList
foreach 8 direction in pixel;
search neighbor 2 pixels for pixel; in uvMap
if neighbor 2 pixels of pixel; in uvMap is non-empty
add 3 pixels to triangle list by
clock-wise direction
end foreach
end for
end
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4. Improving 3D Morphable Model
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