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I t d tiI t d tiIntroductionIntroduction

PhotogenicPhotogenic
The concept is normally associated:

with the attractiveness of a person as a subject for
photographyphotography

with pictures to smiling and neutral faces

Non-photogenicNon-photogenic
The concept is normally associated:

Expression such as anger fear surprise disgust orExpression such as anger, fear, surprise, disgust or
sadness
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I t d tiI t d tiIntroductionIntroduction

TheThe goalgoal isis toto generategenerate aa devicedevice thatthat
cancan automaticallyautomatically classifyclassify picturespictures ofofcancan automaticallyautomatically classifyclassify picturespictures ofof
thethe peoplepeople asas PhotogenicPhotogenic andand NonNon--
photogenicphotogenicphotogenicphotogenic
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P d A hP d A hProposed ApproachProposed Approach
Image AcquisitionImage AcquisitionImage AcquisitionImage Acquisition

Face LocalizationFace LocalizationFace LocalizationFace Localization

Pre-ProcessingPre-Processing

Fiducial Point 
Extraction

Fiducial Point 
Extraction

Mask 
Normalization

Mask 
Normalization

ClassificationClassification

Gabor Wavelet 
Extrator

Gabor Wavelet 
Extrator
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P d A hP d A hProposed ApproachProposed Approach

Image AcquisitionImage Acquisition
We se a s bset f om ConhWe se a s bset f om Conh Kanade Kanade We use a subset from ConhWe use a subset from Conh--Kanade Kanade 
Facial ExpressionFacial Expression

Facial LocalizationFacial LocalizationFacial LocalizationFacial Localization
The faces are extracted using Kanade The faces are extracted using Kanade 
Face DetectorFace DetectorFace Detector.Face Detector.

PrePre--ProcessingProcessing
ResizingResizingResizingResizing
GrayGray--Scale ConversionScale Conversion
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P d A hP d A hProposed ApproachProposed Approach

Fiducial Points ExtractorFiducial Points Extractor
ThTh fid i lfid i l i ti t ((2929))TheThe fiducialfiducial pointspoints ((2929))

werewere manuallymanually labeledlabeled

UsingUsing man alman al labelslabels itit isisUsingUsing manualmanual labels,labels, itit isis

possiblepossible toto extractextract fiducialfiducial

pointspoints usingusing aa trainedtrained ActiveActivepointspoints usingusing aa trainedtrained ActiveActive

AppearanceAppearance ModelModel
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P d A hP d A hProposed ApproachProposed Approach

Mask NormalizationMask Normalization
TheThe lengthlength ofof thethe linelineTheThe lengthlength ofof thethe lineline
segmentsegment linkinglinking fiducialfiducial
pointspoints whichwhich correspondscorresponds
toto thethe eyeseyes innerinner cornerscornerstoto thethe eyeseyes innerinner cornerscorners
becomesbecomes unitaryunitary

TheThe originorigin ofof thethe CartesianCartesianTheThe originorigin ofof thethe CartesianCartesian
CoordinatesCoordinates SystemSystem isis
translatedtranslated toto thethe middlemiddle ofof
thethe eyeseyes linelinethethe eyeseyes lineline..
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P d A hP d A hProposed ApproachProposed Approach

Gabor WaveletsGabor Wavelets
TheThe convolutionconvolution ofof thethe face’sface’s imageimage
withwith thethe familiyfamiliy ofof thethe GaborGabor filtersfilters

dd li tli t l ll l f tf t hhproducesproduces salientsalient locallocal features,features, suchsuch
asas eyes,eyes, nosenose andand mouthmouth..
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P d A hP d A hProposed ApproachProposed Approach

ClassificationClassification
Multilayer PerceptronMultilayer PerceptronMultilayer PerceptronMultilayer Perceptron
For each type of experiment, the neural networks  For each type of experiment, the neural networks  
were trained 10 timeswere trained 10 times

Experiments:Experiments:
Type 1Type 1 58 Coordinates of the fiducial points58 Coordinates of the fiducial pointsType 1Type 1-- 58 Coordinates of the fiducial points58 Coordinates of the fiducial points
Type 2 Type 2 -- 32 Coordinates (eyes and mouth)32 Coordinates (eyes and mouth)
Type 3 Type 3 -- Gabor FeaturesGabor Features
Type 4 Type 4 -- Gabor and CoordinatesGabor and Coordinates
Type 5 Type 5 -- Gabor, Coordinates and PCAGabor, Coordinates and PCA
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I  D t tI  D t tImage DatasetImage Dataset

ConhConh--Kanade databaseKanade database

Photogenic

Non-Photogenic
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I  D t tI  D t tImage DatasetImage Dataset

Anger

Fear

Surprise
Training
Validating
Testing

Surprise

Sadness

Hapiness

Di tDisgust

Neutal
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R ltR ltResultsResults

Experiments:Experiments:Experiments:Experiments:
Type 1Type 1-- 58 Coordinates of the fiducial points58 Coordinates of the fiducial points
Type 2 Type 2 -- 32 Coordinates (eyes and mouth)32 Coordinates (eyes and mouth)
Type 3 Type 3 -- Gabor FeaturesGabor Featuresype 3ype 3 G bo e u esG bo e u es
Type 4 Type 4 -- Gabor and CoordinatesGabor and Coordinates
Type 5 Type 5 -- Gabor, Coordinates and PCAGabor, Coordinates and PCA
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Cl ifi  F iCl ifi  F iClassifier FusionClassifier Fusion

Combining classifiers for compensate for 
their individual weakness and to enhance their individual weakness and to enhance 
their individual strengths

Classifiers:
58 Coordinates of the fiducial points (type 1)58 Coordinates of the fiducial points (type 1)
Gabor Features (type 3)Gabor Features (type 3)

Average 

Combination rules:
Weighted sum rules (S)

Combination Combination 
RulesRules

Average 
Recognition
Rates (%)

SS 77,3077,30Weighted sum rules (S)
Product (P)
Weighted (W)

,,

PP 77,5077,50

WW 78,0078,00
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R ltResults

Phtogenic classifier with a lower learning 
raterate

ClassifierClassifier
Average 

RecognitionClassifierClassifier Recognition
Rates (%)

GaborGabor-- NNNN 68,0068,00

CoordCoord--NNNN 81,0081,00

CombinationCombination 82,0082,00
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Comparing Manual and Automatic 
Fid i l P i  E iFiducial Point Extraction

Automatically detect the fiducial 
pointspoints.

The Active Appearance Model (AAM)

The mean of the Euclidean 
distances was used to compare the distances was used to compare the 
automatic and manual points

individual points; individual points; 
all points; 
the Root Mean-Squared Error (RMSE)
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R ltR ltResultsResults

Mean and the standard deviation of the 
euclidean distances for each individuals euclidean distances for each individuals 
point

16



R ltR ltResultsResults

The mean and the standard 
deviation of all Euclidean distances 
were 4 88 and 4 20 pixels were 4.88 and 4.20 pixels 
receptively.

The Root Mean-Squared error was 
4 554.55.
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C l iC l iConclusionsConclusions

Preliminary experimental results 
indicate the potencial of fiducial indicate the potencial of fiducial 
points to distinguish between 
photogenic/non-photogenic facial photogenic/non photogenic facial 
expressions. 
A combination of classifiers A combination of classifiers 
performed slightly better (just 1%) 
than the best classifier than the best classifier 
investigated
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The EndThe End

Carvalho@dee.ufcg.edu.brCarvalho@dee.ufcg.edu.br
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