Lecture-10

Recognizing Facial Expressions




» Facial expressions reflect the emotional
stage of a person.
» Recognizing facial expression from video
sequencesis a challenging problem.
» Applications
— Perceptual user interface
— Video compression (MPEG-4)
— Synthesis of facial expression

Facial Expressions

» Joy
— The eyebrows are relaxed. The mouth is open,
and mouth corners pulled back toward ears.

» Sadness

— The inner eyebrows are bent upward. The eyes
are dightly closed. The mouth is relaxed.

* Anger
— The inner eyebrows are pulled downward and
together. The eyes are wide open. Thelips are
pressed against each other or opened to expose
teeth.




Facial Expressions

. Fear

— The eyebrows are raised and pulled together.
The inner eyebrows are bent upward. The eyes
aretense and dert.

» Disgust

— The eyebrows and eyelids are relaxed. The upper
lip israised and curled, often asymmetrically.

e Surprise
— The eyebrows are raised. The upper eyedlids are
wide open, the lower relaxed. The jaw is open.

FACIAL EXPRESSIONS




FACIAL EXPRESSIONS

Black and Y acoob Algorithm

Given the location of the face, eyes, brows, and
mouth estimate the rigid motion of the face using
pseudo perspective motion model.

Use the face motion to register images through
warping.

Estimate relative motion of face features (eyes,
mouth, brows).

The estimated feature motions are used to predict
locations of features in the next frame, and the
process is repeated.

The estimated motion is used to classify the
facial expressions,
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Affine
u(x,y) =ax+a,y+h
V(x,y) =ax+a,y +b,

Expansonor
contrection  divergence =u, +v, =a, +a,

Rotation
aoundz  CUrl =- (uy - Vx) =- (a2 - 33)

Squashing or ion = - — -
Sreiahire deformation=(u, - v,) =(a - a,)

Pseudo Perspective

u(x,y) = a +a,x+ayy+a,x* +agxy
V(X,y) =a, +ax+ay+a,xy +ayy’
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Pseudo Perspective

u(x,y) = a +a,x+ayy+a,x" +agxy
V(X,y) =a; +ax+ay+a,xy +ayy’

. ' ' ag=pitch
Affine with Curvature
u(x,y) =ax+ay+b
V(X,y) =a,x+a,y+b, +cx’
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Rulesfor Classifying
Expressions

* Anger
— B: inward lowering of brows and mouth contraction
— E: outward raising of brows and mouth expansion
» Disgust
— B: mouth horizontal expansion and lowering of brows
— E: mouth contraction and raising of brows
* Happiness
— B: upward curving of mouth and expansion or horizontal
deformation

— E: downward curving of mouth and contraction or horizontal
deformation

Rules for Classifying
Expressions
o Surprise

— B: raising brows and vertical expansion of mouth
— E: lowering brows and vertical contraction of mouth

» Sadness

— B: downward curving of mouth and upward-inward
motion in the inner parts of brows

— E: upward curving of mouth and downward-outward
motion in inner parts of brows
* Fear

— B: expansion of mouth and raising-inwards inner parts of
brows

— E: contraction of mouth and lowering inner parts of brows




Smile Expression
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Figure 8: Smile experiment: facial expression tracking.




Smile Mouth Parameters
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Anger Motion Parameters
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Figure 11: Anger motion parameters; the solid line indicates the right eye ar brow while the
dashed line indicates the laft eye or brow.

Surprise

—

] -I'-

2 .
_—

TEn B a®

11



Surorise Motion Parameters
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Figure 14: Blinking experiment: facial feature tracking, Features every four frames.
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Blinking Motion Parameters for
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Rotate Face motion parameters
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Mid-level predicates for Mouth
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Parameter values used for
classifying expressions
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Results

Expression
Surprise
Happiness
Anger

Disgust

Fear

Sadness

Rate
91%
95%
90%
93%
83%
100%

Beginning of Anger Expression
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Results

EXxpression Rate
Surprise 86%
Happiness 95%
Anger 80%
Disgust 50%
Fear 100%
Sadness 60%

http://www.cf ar.umd.edu/ftp/TRY/CV L-Reports-1995/TR3401-Black.ps.gz
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