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Abstract 

Facial expression is one of the most powerful and 

immediate means for human beings to communicate their 

emotions, intentions, and opinions to each other. Facial 

expressions also provide information about cognitive state, 

such as interest, boredom, confusion, and stress. Facial 

expressions are natural and can express emotions sooner 

than people verbalize their feelings. It conveys non-verbal 

cues, which play an important role in interpersonal 

relations. Facial expressions recognition technology helps 

in designing intelligent human computer interfaces. In this 

paper facial expression recognition technique has been 

performed on the Indian faces extracted from a video. 

Initially, a live video of Indian college students is given as 

input to Haar classifier which traces out the faces from it. 

Then 42 facial feature points are detected using Active 

Appearance Model (AAM) technique using which we 

extract the facial features that are to be mapped on the 

extracted faces. In the last step four primary facial 

expressions (happy, sad, surprise, angry) have been 

classified using the technique support vector machine 

(SVM). It was very a challenging task to integrate these 

techniques of artificial intelligence and obtain a reasonable 

performance. The facial expressions recognizer proposed 
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1. Introduction 

Facial expressions are the changes in the appearance of a 

face according to a person‟s internal emotional states, 

intentions, or social communications. Facial expressions 

play an important role wherever Human-computer 

interfaces is required. In this work, the advantage of 

making machines to read human facial expressions have 

been analyzed and worked upon.  

 

Facial Expression recognition is one of the topics from the 

field of Affective Computing. To enable a computer 

system to have human-like capabilities of observation, 

interpretation and generation of affect features the topic 

affective computing plays a great role. Facial expression, 

body movements, various gestures, voice behavior, and 

other physiological signals, such as heart rate and sweat 

etc. are some of the actions which make people express 

their emotions. 

“Affect” was linked to lifeless machines, capturing and 

processing its features by the computer is a very recent 

thought. 

The facial expression recognition approaches have 

generally attempted to recognize expression of six basic 

emotions named as happiness, surprise, sadness, disgust, 

fear and anger[16] [11] or to recognize Action Units (AUs) 

of the Facial Action Coding System (FACS)[8][12]. 

FACS defines AUs, which are a contraction or relaxation 

of one or more muscles. It corresponds to individual facial 

muscles. It was originally developed by Paul Ekman and 

Wallace V. Friesen in 1978. 

Expression Classification consist of three major steps: face 

detection; then feature extraction and finally to classify the 

information extracted according to some pre-defined set of 

categories. 

In this paper a system has been proposed which integrates 

the approaches which have individually been implemented 

for face detection, facial feature extraction and expression 

classification but have never been used together for facial 

expression recognition. Face detection has been done using 

Viola & Jones Haar-like features [15][4]. Active 

here gave 80.8% accuracy.
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Appearance Model (AAM)[19][10][17] has been used for 

feature extraction and finally expression is classified using 

one of the machine learning approach of Support Vector 

Machines (SVM) [16][21]. The novelty of this approach 

lies in using a vivid variety of Indian faces as the training 

data set. Features of Indians vary a lot from region to 

region. A video of Indian college students is taken in 

which faces are not always frontal. This proposed system 

can detect more than one face in one frame and classify 

them all. Even little tilted faces captured from video are 

being classified. In each frame it can detect any number of 

faces and can do classification for each detected face. A 

reasonable performance has been obtained despite of 

variations in the features of the detected face. 

The paper is organized as follows. Section 2 summaries the 

work done in this field. Section 3 is collection of image 

database. Section 4 details its working. Section 5 explains 

the face detection technique used. Section 6 tells about the 

method used for extracting the important features. Section 

7 describes how the face is classified using those extracted 

features. Section 8 depicts the result obtained. Section 9 is 

the concluding part. 

2. Related Work 

 Different facial expression recognition algorithms 

[11][20][18][3][13][7] have been introduced in the 

literature and all of them extract distinct information and 

use a different classification procedure. 

Most previous works takes a full frontal face view in the 

image sequence or the image being analyzed, yielding 

some knowledge of the face location from the image. To 

give the exact location of the face, Viola & Jones [15] use 

the Adaboost algorithm to exhaustively pass a search sub-

window over the image at multiple scales for rapid face 

detection. 

Tai and Huang [18] have manually localized feature points 

in the first frame of an image sequence and then use cross 

correlation of optical flow to track features and 

mathematical model. This technique of manually marking 

is not possible every situation.  

Negazz, Besnassi and Benyettou [14] have used improved 

AAM and probabilistic Neural Network. JAFFE database 

has been used by them to evaluate their performance. 

3. Data Collection 

In this work, an effort has been made to collect images of 

Indian faces from different parts of India. Face images of 

the students of colleges were captured by a camera. 

Previously not much has been done on Indian faces. 

Indians are one of the most varied people, they do not look 

a specific way and they vary considerably in their features, 

in form of head and face. There are large numbers of   

communities and people from different culture and 

background differ a lot in their colour and features. Except 

for the skin colour difference there are other feature 

differences of people in different parts of country. So, it 

was a challenging task to work over this varied type of 

database. 

There are 80 subjects/students in the database. For some of 

the subjects, this database has all of the six facial 

expression sequences available. Subjects in database have 

ages between 18 and 30. There are 70% males and 30% 

females. 

 

 
 

Fig. 1 Sample Images used as training images 

4. Implementation  

In this project facial expressions are recognized from a 

video and the target is achieved in three stages. In the first 

stage, face detection is done using Viola & Jones features 

which relate to visual representations that are reminiscent 

of Haar basis functions. It can detect frontal faces as well 

as faces tilted left or right. This face image becomes an 

input to the second stage where features are extracted using 

a model based approach. Dominant features such as eyes, 

nose, and mouth were extracted from 42 feature points 

marked on the face using AAM (Active Appearance 

Model) approach. Why 42 points? (See section 5) These 
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feature vectors were used to train SVM classifier along 

with labels of expression given to each feature vector. The 

expression recognition system developed here is clearly 

different from previous approaches as these 3 algorithms 

named above have never been integrated for expression 

recognition purpose. The video runs at 30 frames per 

second. It has been found that this approach perform well 

even at lower frame rates. We assume that faces in video 

are not always full frontal, but there can be variations in 

head poses and can be tilted left or right. Use of database 

from student‟s community of different parts of India was 

also rarely used.   

5. Face Detection 

Face detection locates and segregates face regions from 

each frame of the video. For human brain the task of face 

detection is so natural, yet it still remains a challenging and 

difficult problem to enable a computer to do face 

detection. This is so as the human face changes with 

respect to internal factors like facial expression, beard and 

moustache, glasses etc and it is also affected by external 

factors like scale, lightning conditions, contrast between 

face and background and orientation of the face. 

After a study, found that the pixel values inform us only 

about luminance and color of a given point. Feature based 

detection is much easier than pixel based detection. In this 

case HAAR descriptors, are used which are based on the 

global features of the object. Used Viola & Jones‟s face 

detector [18] [15] based on the Haar-like features. 

Haar basis function uses 3 kinds of features: 

1. Two- rectangle feature- Difference between sums 

of pixels within two rectangular regions. Type-1 & 

2 in fig. 

2. Three rectangle features- Computes the sum within 

two outside rectangle and subtracts it with the sum 

in the center rectangle. Type 3 & 4 in fig. 

3. Four-rectangle features- difference between 

diagonal pairs of rectangle. Type 5 in fig. 

Each feature results in a single value which is calculated by 

subtracting the sum of the white rectangle(s) from the sum 

of the black rectangle(s). 

 
 

Fig. 2 Haar-like features [4] 

 

A window is passed over Image, part of image in window 

is called integral image. Integral Image (ii) [15] at location 

x, y contain sum of pixels above and to left of x, y. A 24X 

24 sliding window scans the image and each sub window is 

classified as face or non-face using retinal approach. 

 A decision tree classifier is used. It is a weighted sum of 

weak classifier using boosting procedure. Finally a cascade 

is implemented; it is a cascade of boosted classifiers with 

increasing complexity. 

6. Feature Extraction 

For recognizing the expression of the face it is needed to 

analyze its geometric features.  We have used a statistical 

model based approach named Active Appearance Model 

(AAM) for extracting the prominent geometric features 

like eyes, eyebrows, mouth from the detected face. A 

precondition for this method is to determine the landmark 

points. These points tell the location of the features. These 

facial characteristic points gives the location of  

distinguishable points on the face area like the inner and 

outer corners of the eyes or the left and right-most points 

of the mouth and eyebrows. 

In the training set, landmark points are manually marked 

on face images and saved to generate a model of these 

points. 

 Each face in training images is represented by a set of „n‟ 

labeled landmark points. Repeated experiments have made 

us determine that 42 points manually marked on facial 

features(6 points on each eye, 6 points on each eyebrows, 8 

points on nose and 10 on mouth) are sufficient to 

approximate the geometry of each feature. These points are 

at corners, peaks and valleys of feature boundaries. 

Starting with a minimum of 4 points on eyebrow, 5 points 

on eye, 6 points on mouth, and 6 on nose contours found 

that a total of 30 points are sufficient but experiments 

showed for exact extraction of eyebrows and mouth more 

intermediate points are need for them. Then intermediate 



IJCEM International Journal of Computational Engineering & Management, Vol. 15 Issue 4, July 2012 

ISSN (Online): 2230-7893 

www.IJCEM.org 

IJCEM 

www.ijcem.org 

30 

points on eyes, eyebrows and mouth were increased to 6, 6 

and 10 respectively. 

Steps for finding facial feature  

1. 42 feature points on each face image from the test 

set of images (containing only Indian faces) was 

manually marked with a computer-mouse. See 

Figure. The marked points are stored in form of 

array and each image is stored in a form of a 

structure.  

2. Then a shape model is built by aligning all of the 

shape vectors to a common coordinate frame and 

performing Principal Component Analysis (PCA) 

on these.  

3. In a similar manner to the shape model, the texture 

model is constructed   using PCA. 

4. One model of shape appearance gets generated by 

combining both the above generated models of 

shape and appearance. 

5. At last, this model is being mapped over the test 

image. 

 

Fig. 3 one of the training images with points marked on 

features 

7. Classification 

The last stage is to classify the data. The detected face 

must belong to one of these categories: happy, sad, 

surprised or angry. 

To do this, Support Vector Machine (SVM) has been 

implemented. The standard SVM takes a set of input data 

and predicts, for each given input, which of two possible 

classes the input is a member of. Given a set of training 

examples, each marked as belonging to one of two 

categories, an SVM training algorithm builds a model that 

assigns new examples into one category or the other. 

Training set faces need to be labeled with name of the 

expression. SVM trains function is used to groups the 

training set into different categories. SVM takes as 

parameters the training set and the labels. It classifies each 

of the test images into different categories based on the 

training set.  

Train the cascade of SVM classifiers using a random 

subset of the feature vectors. Each binary SVM classifier 

in the cascade was trained to act as an expression detector, 

outputting a positive response if its expression is present 

and a negative response otherwise. So, for example, a 

binary SVM trained as a “happy detector” would classify 

between expressions which are happy and not happy. 

8. Experimental Result 

 Indian student‟s community videos were collected from 

colleges during examinations. Timings of the videos which 

were actually played varied from 4-10 minutes. Frame rate 

was 30 frames per second and in one frame it could detect 

more than 1 face, which can be of different persons. 

Approximately 120 faces it could detect in all and store 

them. These stored faces are given as input to SVM, where 

each ones expression is determined. 

The result of recognition is depicted in the table below. 

This result is taken when around, 120 frontal faces gets 

extracted from the video. 

     Actual            

Predicted 

 

Neutral 

 

Happy 

 

Surprise 

 

Sad  

 

Angry 

Happy 1 25 1 1 2 

Surprise 1 2 24 1 1 

Sad 1 1 1 25 2 

Angry 0 2 1 3 23 

Table 1: Confusion matrix  
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Testing Images Taken:  120 

Efficiency of each expression: 

Happy: 83.3%  Surprise: 80%   

Sad: 83.3%  Angry: 76.6% 

Total accuracy: 80.8% 

Saatci and Christopher Town [15] have made an 

expression and gender recognition system that uses AAM 

for feature extraction and SVM for classification. They 

have recognized 4 expressions Happy, Sad, Angry, Neutral 

and the overall accuracy of the cascade was calculated as 

76.4%. The performance of our expression classification is 

80.8%, which is comparable with papers using these 

techniques. 

9. Conclusion 

We have presented a system that is able to track a face 

from a video and classify its corresponding expression. 

Video could run at 30 frames/sec and it ran for about 20 

minutes. Some of the very detailed techniques of computer 

vision and machine learning domain have been integrated 

and worked upon. The recognizer presented here was able 

to classify the detected faces from a video in one of the 5 

expressions (Neutral, happy, surprise, sad, angry). This can 

also be reconfigured; it means that it can also be used to 

recognize any other set of expressions just by changing the 

training data. Increasing the number of images in training 

data along with its label in SVM can help us extend the 

number of expressions. 

Recognition success of 83.04% was obtained on a set of 

1500 sequences of faces extracted from a video. 

Classifier is trained using the set of Indian face images 

collected from different regions of India. Due to limitation 

of time, number of training images was limited. In future, 

Support vector machine classifier can be replaced by 

Neural Network and it may give different performance. 
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