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The Artist’s Complete Guide to
Facial Expression: Gary Faigin

* Thereis no landscape that we know as well as the
human face. The twenty -five-odd sgquare inches
containing the features is the most intimately
scrutinized piece of territory in existence,
examined constantly, and carefully, with far more
than an intellectua interest. Every detail of the
nose, eyes, and mouth, every regularity in
proportion, every variation from one individual to
the next, are matters about which we are dll
authorities.

Main Points

» Oneview is not enough.

« Fitting of wire frame model to theimageis
acomplex problem (pose estimation)

» Texture mapping is an important problem




Synthesizing Realistic Facial Expressions

Select 13 feature points manually in face
image corresponding to pointsin face
model created with Alias.

Estimate camera poses and deformed 3d
model points.

Use these deformed values to deform the
remaining points on the mesh using
interpolation.

Synthesizing Realistic Facial Expressions

| ntroduce more feature points (99)
manually, and compute deformations as
before by keeping the camera poses fixed.

Use these deformed values to deform the
remaining points on the mesh using
Interpolation as before.

Extract texture.
Create new expressions using morphing.




Synthesizing Realistic Facial Expressions

3D Rigid Transformation
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3D Rigid Transformation
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Model Fitting
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Model Fitting

» Solve for unknownsin five steps:
s p;; R T, T,Sh
» Use linear least squares fit.

» When solving for an unknown, assume other
parameters are known.

L east Squares Fit
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Rotation Around an Arbitrary Axis
(Rodriguez’' s Formula)
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Rotation Around an Arbitrary Axis
(Rodriguez’ s Formula)
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Rotation Around an Arbitrary Axis
(Rodriguez’' s Formula)
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| nterpolation

» Useinitial set of coordinates for the feature
points (13 points), to deform the remaining
vertices using interpolation.

Interpolation

f(p)=a cf (Ip-p, ) +Mp+t
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Texture Extraction

» Given acollection of photographs, the
recovered viewing parameters, and the
fitted face model, compute for each point p
on the face model its texture color T(p).

Texture Extraction

a M (p)1*(x,y")

T(p) =~
a m(p)
k

| K isk-thimage

mk isweight
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Weights

Self-occlusion
— mk should be zero unless P is front facing with k-th
image and isvisiblein it.
Smoothness
— The weight map should vary smoothly, in order to
ensure a seamless blend between different images.
Positional certainty
— Itisthe dot product of surface normal at P and k-th
direction of projection.
View similarity
— Thisdepends on the angle between direction of projection of P
onto j-thimage and its direction of projection in the new image.

Texture Extraction

«Visibility map F“(u.\sset to 1 if the corresponding point p is

visible in k-th image, and zero otherwise.

* Positional certainty,  p*@gdefine as a dot product of
surface normal at p and the k-th direction of projection.
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Texture Extraction

* View-independent texture mapping:

m(u,v) = F*(u,v)P*(p)
« VView-dependent texture mapping:
m*(u,v) = F*(x, y)P*(p)V"(d)
V() =dd* - d'd™

Video Clip.
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