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The context

human

Applications:

“Z TRANSP-OR

Face’s video sequence

. Driver’s attention state;
. Smart meeting rooms;

. Human-Machine interfaces.

Face expression
decision
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Objectives

. Model the facial expression recognition made by a
person looking at a face video sequence

. Model explicitely the dynamic process

. Estimate the model on behavioural data
(not classification)
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Outline

. Introduction

. Features extraction

. Data:- Video data bases
— Internet survey

. Model: - State transition process
—- Measurement equation
— Likelihood function

Conclusion and Perspectives
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Introduction

. Static version of the work:

M.Sorci, M.Bierlaire, J-P.Thiran, J.Cruz, Th.Robin and G.Antonini (2008).
Modeling human perception of static facial expressions, 8th [EEE Int’l
Conference on Automatic Face and Gesture Recognition.

‘ - Images: Cohn-Kanade database
- Behavioral data: internet survey

Active Appearance | Features |Discrete Choice Probability distributions

Images ——> > — :
| Model Model on expressions

Socio-economics
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Introduction

Inspired from dynamic model:

mmmm) Hidden Markov Model

- State transition process
- Measurement equation

‘ Choudhury, C. F. (2007). Model Driving Decisions with Latent Plans, PhD
thesis, Massachusetts institue of technology.

- Latent decisions
- Estimation by likelihood maximization
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Features extraction: Active Appearance Model

Shape, X = (4 ... Xy )7

N

FACS EDU

"sTﬁANSP-nR

Texture
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Features extraction: Active Appearance Model
FACS

In 1978 Ekman and Friesen developed the Facial Action Coding System

. Mesurement units: “Action Units” (Aus)

. AUSs are contractions or relaxations of
one or more muscles

. 46 AUs account for changes in
facial expression

. 12 AUs describe changes in gaze
direction and head orientation

The FACS has become the leading standard

. for measuring facial expressions )
$7ease.ox o

FEDIRALE DE LAUSANNE




Features extraction: Active Appearance Model

FACS

“Z TRANSP-OR
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Features extraction: Active Appearance Model
EDU

. EXxpression Descriptive Units by
Antonini, Sorci, Bierlaire and Thiran in « Discrete
Choice Models for Static Facial Expression

Recognition » .,:;iz-;?_'::::-_
EDU1 | v, | EDUS Lih

EDU2 | 77 | EDU9 =

EDU3 [ ;¢ [EDUI0 = o el
EDU4 | =¢ | EDU11 | EDU2 / EDU4 e Jjﬁ—
EDU5 | 2t | EDU12 | EDU3 / EDU4 -
EDU6 | <2 | EDU13 | EDU2 / EDU10 ——
EDU7 | ** | EDU14 | EDU3 / EDU10
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Features extraction: Active Appearance Model
Texture

v OO:-t 158k skt T OO:=1 1 : 562k
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Data: internet survey

Survey conducted at the address below(English, French, Italian, Spanish):
http://transp-or2.epfl.ch/videosurvey/

Respondents have to: | - create an account
mmmm) Socioeconomics attributes

- label some video sequences with expressions

mmm) observations

2 databases of video are used:| - Cohn-Kanade
- Technical University Munich (TUM)

ML

S T E AN S P‘ D E ECOLE POLYTECHMNIOLIE

FEDIRALE DE LAUSANNE




Data: video database

. The Cohn-Kanade database

mmmm) Actors playing expressions, according to the Facial Action
Coding System (FACS)

55 sequences, 11 subjects
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Data: video database

. The Technical University Munich database (TUM)
mmm) Students faced to a video, natural expressions recorded

399 sequences, 18 subjects
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Data: socio-economics

e o @

Status and links
Home
You are not connected

Suggestions
(email us)

E-mail address:

o

Password:

Forgotten password

£} | ntipsftransp-or2.epfl.chjvideosurveyjindes. php?incude =createuser

[ [El]

EY

%)

| Google |Clsearch ~ 4 &2 - RS - & - ¥¥ Bookmarks + P20k 05 cpecy - % autolink T AutoFil [ Sendto~ A [H] ¢

-l |
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BNt FACIAL EXPRESSIONS EVALUATION SURVEY

INTER > TRANSP-OR > Facial Expressions Evaluation Survey

‘Why this socio-economics form?

The socio- ics fields are imp in order to segment the labeler population based on those
characteristics. The ethnic group is relevant to investigate the choice behavior of people when faced to
videos of individuals belonging to the same or to another ethnic group.

‘Why a username?

An account is required so that you won't have to fill the form anytime you want to participate to the survey.
If you find the survey too long you can stop whenever you want by loggng off and restart from the first
unlabeled mmage at vour next login.

IMPORTANT: The e-mail address is only used to send you a new password, if you have forgotten
it.

“Z TRANSP-OR

Create a new user

Birth Year: | nooo |
Gender: OMale OFemale

Language: | English |
Studies: | High School - ‘
Ethnic group: | None |
Current location: | None |
Occupational category: |Nune v\

E-mail address: |

Password: I \
Password Confirmation: [

O Settings =
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Data: labels

<j - - ,(}\] ﬁ ||_| http: fftransp-or2.epfl.ch/fvideosurvey findex. php?indude=navigator
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INTER > TRANSP-OR > Evaluation d'Expressions Faciales

rg2 Ef - RS - @ - €% Bookmarks + T390 S5 check + %y Autolink T

| = Send to ~ & @t @Setﬁngs'

EVALUATION D'EXPRESSIONS FACIALES

Statut et liens
Acceuil

Connecté en tant que :
thomas.robin@epfl.ch

Se déconnecter

Suggestions
(pour nous écrire)

O Joie

O Surprise
O Peur
ODegout
O Tristesse
O Colere
O Neutre
O Autre

O Je ne sais pas

1/5

. N ]
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Model: introduction

Dynamic evaluation of the
video sequence

®

. @ : modeling the dynamic evaluation

—

Video sequence labeled
with one expression

®

mm) The state transition process

: @»@ - Link between dynamic evaluation and label

mm) The measurement equation

"STEANSP-DR
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Model: state transition process

. Modeling of the dynamic evaluation of a video sequence

e 1. expression

n: respondent

N: total number of respondents

Oy : number of video sequences labelled by the respondent n

t: frame of a video sequence

0: video sequence

Ty: total number of frames in the video sequence o
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Model: state transition process

. The video sequence o watched by the respondent n:
‘ astate St o n associated to each frame t

S1,0n S2 o0,n St o,n ST,—1,0,m ST,,on
I | __________ | |

frame 1 frame 2 frame t frame T — 1 frame To

e 2

2

. A vector of utility functions V¢ o n associated to the state St o .n

2

S1,0,m S2.0,m St,o,n ST,—1,0m ST,,0,m
| L ... | _____ | |
| | |

V] o,mn vZ o,mn vt,o,n VTO—1 o,n vTo,o n
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Model: state transition process

. Model the transition between the states { St‘omn}thD

Vt,o,n — {V1 t,0,my V2 t,0o,n, ---»VE,t,o,n}

S1,o0n S2,o0,n St,on STo—1,0m ST,,om
| L .. | _____ | |
I | | |
Vilomn Vi2omn V1 t,on V1, T,—1,0,n V1, T,,0,n

VE, 1,0, VE. 2 0,1 VE. t,o,n VE T,—1,0,n VE, T,,0,n
> )
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Model: state transition process

. Vt,o,n . specific vector of “static” utility functions capturing the
respondent perception of the frame t

Vt,o,n — {01 ,t,o,n»OZ,t,o,n> -~>0E,t,o,n}

S1,on S2,0,n
| |
| |
v],o,n VZ,O,TI

STEANSF‘-DR

STO,O,TL

|

VTO,o,n
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Model: state transition process

Link between Vi o nn and Vt,o,n

dynamic

VE.1,0.n VE 2. 0.n VE.t,o.n VE T,—1,0,n VE,T,,0,n

‘ vt,o,n — Z At_ava,o,n + En

a=]

FsTEANSF'-DR

S1,0,n

- \ static

$2.0,n

|

V],o,n

VZ.Io,n
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Model: state transition process

vt o, — ZAJE_CL a,o, T1+t‘T1

AR TN

Dynamic utilities Transition matrix Static utilities of  Respondent n
vector with attenuation the frame a unobserved influences
memory effect

. Remarks:| A:in REXE can be set diagonal and universal to ease
the model identification

& ... depends only on the respondent, we supposed it N(0, o)

distributed
(il
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Model: measurement equation

. Association of a random utility wu; ¢ o , for each frame t of
the video sequence o watched by the respondent n and for
each expression i

Wi ton = Vit,on €iton

A N

Random utilities vector Dynamic utilities vector Random error term EV/(0, )
(state transition process) distributed

mm) Discrete choice models framework
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Model: measurement equation

. Po n(1/t, &, )2 probability for the respondent n of choosing the
expression i in the frame t of the video sequence o, given &,

. €i.t,0n ~ EV(0, 1) - mixture logit for panel data

. @@ eXD(Vito n(an))
PQ,‘I‘L(l ): y Ly,
ZF-] ex‘p(v]ataogn(gﬂl))

How link Po n (1) with Py o (1/t, &) 2
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Model: measurement equation

+ Pon(i): probability for the respondent n of choosing the
expression i to label the video sequence o

. Py n (t): probability for the respondent n of making his
final expression choice for the video sequence o, when
watching at the frame t

f (&, ) : multivariate density function of &

To

Po,n(i_) — J Z Po,n (i/t, E-n)Po,n(t)f(E-n)dE-n
t=1
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Model: measurement equation

Ponlt) = |

/

Probability of choosing
the expression i, for the
individual n, watching the
video sequence 0

STEANSF‘-DE

Probability of choosing
the expression i, for the
individual n, watching the

video sequence o, in the multivariate density
. ’ function of &,
frame t T

x /

[ \
POH,. y &T1 f 11" d T
Poni/t € (Po n (Df(En)de

|

/

Probability for the
individual n, when
watching at the video o to
make his choice when
faced to the frame t

ML

ECOLE FOLYTECHMNIQLIE
FEDIRALE DE LAUSANNE




Model: measurement equation

. Py n(t): probability for the respondent n of making his
final expression choice for the video sequence o, when
watching at the frame t

mmmm) Discrete choice model

Respondent
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Model: measurement equation

_\_)t,o n . utility measuring the dynamic of the frame t of the
video sequence o, watched by the respondent n

exp(vt,o,n)

Po,n(t) — T
Zaoz1 eEXP (va,o,n)

mmm) Derivatives of features in V¢ o n

STEANSF‘-DE
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Model: likelihood function

. Estimation made by likelihood maximization

. Ci o n - Indicator of choice equals to one If respondent n
chose to label the video sequence o with the expression |

N O, E nem
“TITI [1] > Ponli/tienlPon(tifitn)den |
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Model: likelihood function

n

N O
L=1]1]Pon(i)

n=1o=1

N O, E T, Clomn
=TT T | 3 Pomlt/t enlPonltifienlden )
n=1o=1 i=1" t=1 J/ \
A A
T ’ \l \ Cio,n

N On o _ —
- TITTIT | Y o issentinl__ 8P __qie jag,, |

n=1o=1 i=1" t=1 Zj:1 eXD(Vj,t,o,n(En)) ZaO:1 exp(va,o,n)
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Model: specifications

Discrete Choice Model framework
. Attributes

- Vt - n - FACS, EDU, Texture, Socio-economics
mms) M. Sorci et al, “Static facial expression recognition”

- Vit o n : Derivatives of features
mmmm) measure the frame dynamic
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Conclusions and Perspectives

Conclusion:
- database of face video annotations

- new model framework

- estimation by likelihood maximization

Perspectives:

- Implementation of the likelihood maximization

- model estimation: find a satisfactory specification

- model validation: measure the prediction power
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Conclusions and Perspectives

Conclusion:
- database of face video annotations

- new model framework

- estimation by likelihood maximization

Perspectives:

- Implementation of the likelihood maximization

- model estimation: find a satisfactory specification

- model validation: measure the prediction power
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Thank you for your attention

ECOLE POLYTECHMNIOLE
FEDIRALE DE LAUSANNE

‘STRANSP-DE



Data: data file

Face video annotations data base mmmm) Data file for model estimation

0 | 4

N |
0
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Observation  Expression Individual Video
) ) ) )
| | | \
L ' ' framel1l ' frame?2 .
obs. label id ' gender!educ ! . X1 X2 L X1 X2..!
1 7 1+ 0 4 1 [20543613434.10 1
| | | I
2 3 1, ! 1.20 3.52 | 1.15 3.12 |
| | |
| I |




Model: state transition process

® St o n: state associated with the frame t of the video sequence o watched
by the respondent nl

° VT_\{LH: vector of utilities characterizing the frame t of the video sequence
o for the individual n (dimension E)

e Vi o n: vector of utilities associated with the state s¢ o n (dimension E)

e &, : vector of error terms specific to the individual n, interfering in the
transition process (dimension E)

e 0 : vector of standard errors of &,, (dimension E)

e A: squared appreciation matrix of dimension E x E associated to the
respondent n faced to the video sequence o
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Model: measurement equation

. Link the observation choice yo » With the states sequence {St .o n jt<T,

o U o n: vector of random utilities associated with sy o n (dimension E)

® €¢, n: vector of unobserved attributes interfering in Uy o n associated to
St o.n (dimension E)

® V; o.n: utility associated with the frame t of the video sequence o for the
individual n, measuring the frame dynamic

® Yo n : choice made by the respondent n when faced to the video sequence
0

ML

.—S T E AN S P- D R ECOLE POLYTECHM IOLIE

FEDIRALE DE LAUSANNE




	Slide Number 1
	The context
	Objectives
	Outline
	Introduction
	Introduction
	Introduction
	Introduction
	Features extraction: Active Appearance Model
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Data: internet survey
	Data: video database
	Data: video database
	Data: socio-economics
	Data: labels
	Model: introduction 
	Model: state transition process
	Model: state transition process
	Model: state transition process
	Model: state transition process
	Model: state transition process
	Model: state transition process
	Model: measurement equation
	Model: measurement equation
	Model: measurement equation
	Model: measurement equation
	Model: measurement equation
	Model: measurement equation
	Model: likelihood function
	Model: likelihood function
	Model: specifications
	Conclusions and Perspectives
	Conclusions and Perspectives
	Slide Number 37
	Data: data file
	Model: state transition process
	Model: measurement equation

