—

> of w.h%

\@moa y”"’

2 Ol
"*’cu»,',,g oY

S
‘rt‘lence <"

Single view 3D face reconstruction

Facial expression reconstruction and
modification

Using only Internet photos (no 3d priors)

Internet-based Morphable Model

Ira Kemelmacher-Shlizerman
University of Washington

ICCV 2013
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}Internet face photos ‘

}Single View 3D Reconstruction Algorithm
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Wa Each set of photos

Dz q is called a cluster

Warped to neutral images (combined from all clusters)
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Collection
Flow [1]
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Averages over ~300 photos of different people per cluster. Flow aligned photos computed
using collection flow [1]. Note how sharp the flow-aligned averages are.

}Across cluster dense correspondence ‘

Cullemon
Flow [1]

Flow from
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Examples of “warped to
neutral" averages:
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M(i,:) = P(i,)1xak Bakxp = L1xa Y @; B;

Data: M is f x p matrix of images; )
M=UDV’; U neutlized

shape to original
expression

denote P = Uv/Dand B = vDVT;
Result: P and B for which the rank-1 condition holds
while until convergence do
for every image i do
P(i,:)is 1 x 4K;
reshape P(i,:) to 4 x K matrix P';
run SVD on P’ = udv;
seta = (s, )d(L, 1);
setl=w(:,1);
teshape o7 to 1 x 4K vector;
Pi,:) = [0 axarcs
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handies ambiguity

end
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Algorithm 1: Modify P and B to hold rank-1 condition
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Compare to classical

neutral e
' emmlwed expressions:
» lChangmg expression in shape, texture, and pose ‘
s &
(to neutral)
= - - - Synthesized 2D Facial Expression Single input Synthesized 3D Facial Expressions
}leen a new input image... ‘ . . ' . ' .
Neutral Laughing Surprised Screaming. Smiling
Project (rank-4) onto &';:;‘:”ﬂ:'l_'l‘fg,
cach expression
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Additional
examples:
References: Warped to neutal photos:
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- 2e88e

morphable model

Input image Image Metis Vizago

10 €
¢o e

9939
1]

Acknowledgments: Many thanks to Supasorn Suwajanakorn for creating the videos




