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1. Recognition the face in half left profile , straight profile, half right 

profile on the frame in a video.

2. Determine the accuracy rate for each expression to each frame in

a video.

2. Determine the accuracy rate for each expression to each video.

3. Determine the accuracy rate for each action.

Objectives
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 Despite a recent push towards emotion recognition, it remains limited to 
narrow small vocabularies of emotion into video. In this study, we tackle 
the challenge of recognizing the emotions from the video which includes 
activities “in-the-wild”. 

Introduction

Figure 1. Possible applications.



5Figure 2. ARTNATOMY/ARTNATOMIA,Victoria Contreras Flores,ESPAÑA,2005.

Introduction
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AngryAfraid Disgusted

Happy Neutral Sad Surprise

Figure 3.  Region of interest on the face. 

Introduction
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Introduction

Profile Detection Module

•Half left profile

•Straight profile

•Half right profile

FER (Facial Expression Recognition)Module

Straight

Profile

FER



70 persons, 7 facial expressions

 Afraid

 Angry

 Disgusted

 Happy

 Sad

 Surprise

 Neutral
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KDEF (The Karonlinska Directed Emotional Faces)

Figure 4.Example half left profile , straight profile, half right 

profile.



32 Movies

 AnswerPhone

 GetOutCar

 HandShake

 HugPerson

 Kiss

 SitDown

 SitUp

 StandUp
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HOHA (Hollywood Human Actions)

Figure 5.Example of frame.
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Purpose System

Frames
VJ  

Algorithm

Straight

Profile

FER

Figure 6.System Diagram.

Profile Detection

Module

•Half left profile

•Straight profile

•Half right profile
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Profile Detection Module

Figure 7.Profile Detection Module.

Equalized
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Normal 

image

YIQ Color 

conversion

YIQ Color 

conversion

Threshold (I)

Threshold (I)

Thresholded

Image

(1)Face Detection and Facial Feature Localization for Human-machine Interface. Md.Al-Amin BHUIYAN 

National Institute of Informatics . 2003
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Profile Detection Module

Figure 8. Integral Proyectives difference.
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Purpose System

Frames
VJ  

Algorithm

Profile Detection

Module

•Half left profile

•Straight profile

•Half right profile

Figure 9.System Diagram.

Straight

Profile

FER



Feature extraction Stage
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Straight Profile FER

Input
ROI Automatic

Segmentation

Classification

Stage

Final

Decision

Figure 10. Straight Profile FER Diagram

Feature extraction Stage
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Straight Profile FER

Face Dimensions

Estimations

Mouth Segmentation

Forehead/eyes

Segmentation

ROI Automatic Segmentation

Figure 11.ROI segmentation Diagram.
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Straight Profile FER Face Dimensions Estimation

Channel G

Channel R- Channel G

Figure 12.RGB Image, Substraction between channels R and G.
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Straight Profile FER Face Dimensions Estimation

Figure 13. Image before and after the threshold.



Image's Moments

I(x, y) is the image's intensity on the position (x,y).

N is the number of columns.

M is the number of arrows .

P and q define the image's moment.
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Straight Profile FER Face Dimensions Estimation

Equation (1)



Gravity center[23]
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Define 3 intermediate variables

Equation (2) Equation (3)

Equation (4)

Equation (6)

Equation (5)

Straight Profile FER Face Dimensions Estimation
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W

h

Equation (7)

Equation (8)

Figure 14. Face Segmentation.

Straight Profile FER Face Dimensions Estimation
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Straight Profile FER Forehead/eyes Segmentation

Figure 15.Facial Simmetry.

Figure 16.Forehead/eyes segmentation .
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Straight Profile FER Mouth Segmentation

Figure 17.Facial Simmetry.



Where “D” 
is the
maximum
value to the
proyective
integral.
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Figure 18.P.I. of the mouth .
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Straight Profile FER Mouth Segmentation
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Figure 19.Mouth segmentation .

Straight Profile FER Mouth Segmentation



Feature extraction Stage
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Straight Profile FER

Modal value 

1400 blocks

Principal 

Component

Analysis

Linear

Discriminat

Analysis

Figure 20.Feature extraction Diagram.
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Purpose System

Frames
VJ  

Algorithm

Profile Detection

Module

•Half left profile

•Straight profile

•Half right profile

Figure 21.System Diagram.

Straight

Profile

FER
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Experimental Results

Original

Image

Forehead/eyes segmentation mouth segmentation

Figure 22.Examples of ROI .
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Experimental Results

Figure 23.Example of straight profile FER .
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Experimental Results

Video: As Good As It Gets - 01766.avi

Action: Kiss

Figure 24.Mood’s Probability to As Good As It Gets - 01766.avi.
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Experimental Results

Video:  Butterfly Effect, The - 02093.avi

Action: Stand Up

Figure 25.Mood’s Probability to Butterfly Effect, The - 02093.avi
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Experimental Results

Figure 26.Mood’s Probability to Answer Phone.
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Experimental Results

Figure 27.Mood’s Probability to Get out car.
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Experimental Results

Figure 28.Mood’s Probability to hand shake.
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Experimental Results

Figure 29.Mood’s Probability to Hug person.
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Experimental Results

Figure 30.Mood’s Probability to kiss.
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Experimental Results

Figure 31.Mood’s Probability to sit down.
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Experimental Results

Figure 32.Mood’s Probability to Sit up.
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Experimental Results

Figure 33.Mood’s Probability to Stand up.



Conclusions
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-We can recognize the facial expression in a video, if the person is

straigth profile or rotate as the figure shows.

-The analyzed actions are daily actions, for this the results in some

actions is Neutral, in the case to sit down the result is Angry, that is by 

the movement of our face to sit.



Future work

40

-Develop the half Left and Right Profile FER systems.

-Add more Facial expressions.

-Using labels to help us to determine the facial expression in specific 

actions .



41



References

1. Y. Tian, T. Kanade, and J.F. Cohn, Facial Expressions Analysis, Handbook of Face
Recognition, eds. Stan Z.Li and Anil K. Jain, Springer-Verlag, Dec, 2004.

2. B. Fasel and J. Luettin, " Automatic facial expression analysis: A survey" Pattern Recognit.,
vol. 36, no.1, pp.259-275,2003.

3. Kotsia, I. Buciu, and I. Pitas, "An analysis of facial expression recognition under partial face
image occlusion" ImageVisi. Comput,. vol.26, no.7, pp.1052-1067,2008.

4. Y. Miyakoshi and S. Kato "Facial emotion detection considering partial occlusionof face
using Bayesian Network", 2011 IEEE Symposium on Computers & Informatics (ISCI),
pp.96-101, 2011.

5. Gary Bradski, Adrian Kaehler. Learning OpenCV[M]. O'Reilly Media, Inc. September 24,
2008.

6. Viola, P.; Jones, M., "Rapid object detection using a boosted cascade of simple
features," Computer Vision and Pattern Recognition, 2001. CVPR 2001. Proceedings of the 2001
IEEE Computer Society Conference on , vol.1, no., pp.I-511,I-518 vol.1, 2001.

7. ARTNATOMY/ARTNATOMIA,www.artnatomia.net,Victoria Contreras
Flores,ESPAÑA,2005.

42

http://www.artnatomia.net/index.html


8. Benitez-Garcia, G;Sanchez-Perez, G; Perez-Meana, H;Takahashi K; Kaneko M, "Facial expression
Recognition Based on Facial Region Segmentation and Modal Value Approach" IEICE TRANS. INF.
&SYST.,VOL.E97-D, NO.4 April 2014.

9. Hernandez-Matamoros, A.; Escamilla-Hernandez, E.; Perez-Daniel, K.; Nakano-Miyatake, M.; Perez-
Meana, H., "A supervised classifier scheme based on clustering algorithms," Central America and
Panama Convention (CONCAPAN XXXIV), 2014 IEEE , vol., no., pp.1,5, 12-14 Nov. 2014.

10. The Karolinska Directed Emotional Faces Lundqvist, D., Flykt, A., & Öhman, A. (1998). The
Karolinska Directed Emotional Faces - KDEF, CD ROM from Department of Clinical Neuroscience,
Psychology section, Karolinska Institutet, ISBN 91-630-7164-9.

11. W.T. Freeman, K. Tanaka, J.Ohta, and K. Kyuma,“Computer Vision for Computer Games,” Int.
Conf.On Automatic Face and Gesture Recognition, pp.

12. Pizer, M.S., Adaptive Histogram Equalization and its Variations, Computer Vision, Graphics and Image
processing, 39, pp 355-368, 1987.

13. Kotropoulos, C.; Pitas, I., "Rule-based face detection in frontal views," Acoustics, Speech, and Signal
Processing, 1997. ICASSP-97., 1997 IEEE International Conference on , vol.4, no., pp.2537,2540 vol.4,
21-24 Apr 1997.

14. Weitao Li; Kezhi Mao; Hong Zhang; Tianyou Chai, "Selection of Gabor filters for improved texture
feature extraction," Image Processing (ICIP), 2010 17th IEEE International Conference on , vol., no.,
pp.361,364, 26-29 Sept. 2010.

15. Pakdel, M.; Tajeripour, F., "Texture classification using optimal Gabor filters," Computer and
Knowledge Engineering (ICCKE), 2011 1st International eConference on , vol., no., pp.208,213, 13-
14 Oct. 2011.

43



16. Judson P. Jones and Larry A. Palmer, "An Evaluation of the two-dimensional Gabor Filter Model of Simple 
Receptive Fields in Cat Striate Cortex". Journal of Neurophysiology, Vol. 58, No. 6,pp. 1233-1258,December 
1987.

17. Jolliffe, I.T. Principal Component Analysis, 2nd ed., Springer, 2002.

18. Ligang Zhang, DianTjondronegoro, VinodChandran , " Random Gabor based templates for facial expression
recognition in images with facial occlusion " Elsevier Neurocomputing 145 451–464,(2014).Hasimah Ali, 
Muthusamy Hariharan, SazaliYaacob, Abdul Hamid Adom, " Expert Systems with Applications", Elsevier
Expert Systems with Applications 42, 1261–1277, (2015). Russell, S. and Norvig, P. 

19. Hernández Matamoros A.G., Pérez Daniel K.R, "Aprendizaje de un Objeto mediante imágenes obtenidas de 
internet usando aprendizaje no supervisado" Research in Computing Science, Tendencias Tecnológicas en 
Computación, vol. 66, pp 39-48, Octubre 2013.

20. Inteligencia Artificial. Un enfoque moderno. Prentice Hall.1996.

21. J.R. Hilera y V.J. Martínez , Redes Neuronales Artificiales “Fundamentos, modelos y aplicaciones”. Alfaomega
,2000.

22. Gallardo Campos Margarita. Aplicación de técnicas de Clustering para la mejora del aprendizaje. 
Universidad Carlos III de Madrid . 2009.

23. ComputerVision Face Tracking For Use in a Perceptual User Interface "CAMSHIFT" (1998) by Gary R. 
Bradski.

24. Face Detection and Facial Feature Localization for Human-machine Interface. Md.Al-Amin BHUIYAN 
National Institute of Informatics

44


	Slide 1
	Slide 2: Overview
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23: Where “D” is the maximum value to the  proyective integral.
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39: Conclusions
	Slide 40: Future work
	Slide 41
	Slide 42: References
	Slide 43
	Slide 44

