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Figure 2. Our view clustering algorithm takes images {[; }. SFM
points { F; }, and their associated visibility information {V/; }, then
produces overlapping image clusters {C}. }.
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Figure 1. Our dense reconstruction of Piazza San Marco (Venice)
from 13, 703 images with 27,707,825 reconstructed MVS points
(further upsampled x9 for high quality point-based rendering).
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« Shape from X: c Visual hull
f
silhouette s/

Silhouettes Template Visual Hull LBS Shape Estimate Edits

Figure 3: From left to right, our system starts with a stream of silhouette videos and a rigged template mesh. At every frame, it fits the
skeleton 1o the visual hull, deforms the templaie using linear blend skinning (LBS), and adjusis the deformed iemplate fo fir the silhowettes,
The user can then easily edit the geometry or fexture of the enfire motion,
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« Shape from X:
shading

Woodham/E % :
Lambertian reflectance,

known point-like
distant light sources,

const albedo

(b)

Figure 9.2 Two images of the same Lambertian surfoce seen from above but illuminated from
different directions and 3-D rendermg of the surface. Practically all the paoints in the top lefi
image receive direct illumimation (= [(.20, 0, 0.98] " ) _n.um_-_;,_-gjun-. of the top right image are in
the dark due 1o ‘.l.‘||-.‘-.|‘hi|_||.|-'-'|.‘il'|‘|_'. eflects (I = |:||'-J-|., 0310 ]ﬁl )
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o [SpRZ(implicit function): HoppelHPba7l,
PossiontkeH0%el | MLSIABCO0

o {15 JLfT(Computational Geometry):
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Implicit function

* Define a function
with value less than
zero outside the
model and greater
than zero inside

 Extract the zero-set
Mrching Cube
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MLS

H = {z|(n,2) - D =0,z € R%},n € R?, ||n|| = 1

H is found by minimizing

N
2
> (n.pi) = D)* 6 (Ilpi — gll)
i=1
a polynomial approximation g is found by minimizing

N
> (g(ziy:) — £:)* 6 (llps — al)

=1

fi the height of p; overH, i.e fi = n-(pi—q)

Figure 3: The MLS projection procedure: First, a local reference
domain H for the purple point r is generated. The projection of r
onto H defines its origin g (the red point). Then, a local polynomial
approximation g to the heights f; of points p; over H is computed.
In both cases, the weight for each of the p; is a function of the
distance to ¢ (the red point). The projection of r onto g (the blue
point) is the result of the MLS projection procedure.
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Synthesizing Realistic Facial Expressions from Photographs, 1998
F. Pighin, J. Hecker, D. Lischinski, R. Szeliski, and D. Salesin
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A Morphable Model For The Synthesis Of 3D Faces, 1999 V. Blanz
and T. Vetter
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High Resolution Passive Facial Performance Capture.2010. Bradley D.,
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Figure 1: High resolution passive facial performance capture. From left to right: Acquisition setup; one reference frame; the reconstructed
geometry (1 million polvgons); final textured result; and rwo different frames.
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High-Quality Single-Shot Capture of Facial Geometry.2010.
B. Bickel, P. Beardsley, R. Sumner, M. Gross.

o SARJLED
1) SEARPLEC
2) 5 HEESrPrsuperResolution

hany
— (T

. Beeler,

Capture Pairwise Stereo-Reconstruction Meshing Surface Mesoscopic
Coinnn A Optimization Augmentation
Section 2.3 Section 3.2 Section 3.3
= (Al B8] CTD]
..
. Oirdaning Constraint 4
LA (s s |
( Rs-Masch ]
( y—— = ]
ﬁ a Diq:ﬁ:'_rt; _D‘;ﬁ_r:liz.ﬂjun
ﬁ‘mﬂﬁ%

Figure 2: The proposed system - The subject is captured with multiple cameras. This figure shows a four-camera setup, but the system can
incorporate an arbitrary number of cameras.
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The Digital Emily Project: Achieving a Photorealistic Digital
Actor.2010. O. Alexander, M. Rogers, W. Lambeth, M. Chiang, W. Ma,
C. Wang, P. Debevec.

« JLREEALAE: Digital Emily
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