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Outline of the talk

A Faces

What are they
Pre-processing
Feature extraction

1
1
,
I Matching

A Liveness Detection

A Deep fake
I A modern challenge

A Template update

http:// pralab.diee.unica.it
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Between physiological and behavioural
biometrics
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A Personal identity

A Emotional state

A Physiological state

http:// pralab.diee.unica.it
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Pros and cons
A Non -intrusive
A No cooperation from the user

A Multiple acquisitions
I Video-surveillance

A Dealing with
I Lighting conditions
I Pose and scale distance from the camera)
I Intra-classvariations
I Evasion
I Presentation attacks

http:// pralab.diee.unica.it
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Intra-classvariations and their causes

A Expressions

A nghtlng
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A Aging

http:// pralab.diee.unica.it
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Indoor and outdoor: 0 any difference?

http:// pralab.diee.unica.it



s |
z

E=
=¥ Llab

Relatives and twins

http:// pralab.diee.unica.it



One face, N camouflages

http:// pralab.diee.unica.it
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Facecapturing

A Still images

I Snapshots

Intellicenza
d’Ambiente

L

A Video -sequences

Empowered by ﬁp“m

Pattorn R ogiteon and Appisc sl ona Cronup
Uspraty of Caglan

http:// pralab.diee.unica.it A
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Sensoring

http:// pralab.diee.unica.it
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Controlled environment for face capturing

http:// pralab.diee.unica.it



Pre-processing IFLab

A Facesegmentation
A Facedetection

A Facenormalization
T «Canonical» face
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Taxonomy of face detection approaches

~~

Face Detection

Feature hase Image base Meural Metwork Linear Subspace Statistical Approach
Active Shape Model Low Level Analysis Feature Analysis Eigen Faces PCA
Feature Searching Constellation S5VM
| S’
Deformable
Templates Viola-Jones
-

Gabor-Feature
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Skin color-basedface detection

P(SKIN|Ch,Cr)

250

http:// pralab.diee.unica.it



Skin colour-basedface detection @b
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Homeworks

A Write a Python (or C) function able to compute the
P(SKIN| c) over a set of pixel samples in terms of
crominance values ¢

A Write a Python (or C) function able to compute the skin
map of a given image from the P( SKIN|x ) distribution

A Write a Python (or C) function able to binarize agiven facial
Images on the basis of the skin map

A Write a Python (or C) function able to Implement an erosion
morphological operator over a binarized image

A Design the skin color-based face detector on the basis of the
functions above

hittp:// pralab diee.unicait A
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A Using representative pixel samples when estimating P(SKIN| c)

A Adopting an appropriate binarization threshold
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Facealignment by histograms projection

http:// pralab.diee.unica.it



Canonical facesor face normalization

http:// pralab.diee.unica.it
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Taxonomy of face detection approaches

~~

Face Detection

Feature hase Image base Meural Metwork Linear Subspace Statistical Approach
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Active Shape Model Low Level Analysis Feature Analysis Eigen Faces PCA
Feature Searching Constellation S5VM
"’ "
Deformable
Templates Viola-Jones
g

Gabor-Feature
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Neural network -basedfacial detection ...

Compute mage
IMeasurements

1
EFacellot-Face
Clazaher

Face Pattern Becoguaz ey

Input Imase



facedemo_320x240.exe
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Further pre-processing algorithms

(a) Original face
(b) Histogram equalization
(c) Difference of Gaussians
A Noise removal by subtracting
high and low frequency
components
(d) Single Scale Retinex
(e) Multi Scale Retinex
A Logarithmic single and multiple
bandwiths Gaussianfiltered
image
(f) Self Quotent Image
A lllumination estimation and
subtraction
(g) Weber Local Descriptor
(n) Sobel filter
(i) Canny filter
A Edge enhancement

http:// pralab.diee.unica.it A



