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Abstract— Over the last two decades, Facial Expression 

Recognition is an important field in Computer vision & 

Artificial Intelligent. Facial Expression plays an important 

role in Human communication, so it is mostly used in 

Human Computer Interaction (HCI) interface. Recognizing 

Human Facial Expression is challenging task because of the 

variation in illumination, pose and occlusion .In this paper 

we have surveyed various feature extraction method and 

different classifier for facial expression recognition. 

Key words:  Principal Component Analysis (PCA), Support 

Vector Machine (SVM), Multilayer feed-forward neural 

network (MFFNN), Artificial Neural Network (ANN), 

Linear Discriminant Analysis (LDA), Discrete Wavelet 

transform (DWT) 

I. INTRODUCTION 

In computer vision tasks face recognition systems have 

gained immense significance ever since security concern has 

reached its peaks. For such systems Artificial Intelligence 

(AI) plays an important role in recognition and 

authentication tasks. Human beings have an inherit 

capability of easily identifying a person by the use of 

memory but computer systems lack memory issues. It can 

be made to remember things via artificially inducing codes 

and features and through learning mechanism. Human face 

is a very useful and powerful source of communicative 

information about human behavior. It provides information 

about human personality, emotions and thoughts. 

Ekman and Friesen [1] represent 6 basic face 

expressions (emotions), show in figure 1, which are Happy, 

Surprise, Disgust, Sad, Angry, Fear. 

As per Meharabian [2], 55% communicative cues 

can be judge by facial expression. This implies that the 

facial expression form the major modality in human 

communication. 

Different people may have different appearance for 

different expressions. But human can still recognize a wide 

range of different expressions. If we are not familiar with 

someone’s face we can recognize the person’s facial 

expression due to the universality of expressions. However 

it is a challenging task for a computer vision system to 

recognize an individual across different expressions or to 

classify the basic facial expression across different persons. 

Facial Expression analysis find applications in 

different interesting area such as in social psychology. 

Expression recognition acts as an intelligent system in 

identifying the genuine pain and posed pain ,hence thereby 

finds its place in medical field, identifies the expression of 

student’s understanding capability and finding its place in 

Education environment, identifies the expression of a person 

during any sort of interrogation and brings out its necessity 

in crime and security division. Recognition of expression 

intensities helps in identifying the faces of pain like chronic 

or acute. The Expression system is used in many domains 

like Telecommunications, Behavioral Science, Video 

Games, Animations, Psychiatry, Automobile Safety, Affect 

sensitive music juke boxes and televisions, Educational 

Software, etc. 

In this study, a survey is conducted to analyze the 

face recognition techniques and timeline view on different 

methods to handle general face recognition problems. The 

more important factors affecting the recognition rates like 

expression, occlusion, pose variation and Illumination are 

also discussed along with the solutions provided by different 

authors. 

 
Fig. 1: Six Basic Human Expression

II. CHALLENGES IN FACIAL EXPRESSION RECOGNITION 

SYSTEM 

It has already been stated that face expression recognition 

techniques have always been a very challenging task for 

researchers because of all difficulties and limitations. The 

challenges associated with face expression recognition can 

be attributed to following factors: 

 Occlusion: Partial occlusion is basically a 

hindrance in the view of an object. Work under this 

category is still immature so lots of efforts are 

needed to find new discoveries. Concerning face 

recognition systems people cheat the implemented 

security systems by intentionally covering their 

face with hand, sunglasses or scarf etc. 

 Pose: The images of a face vary due to the relative 

camera face position such as frontal or non-frontal. 

Face may have a different angle so some of facial 

features such as an eye or the nose may become 

partially or wholly occluded. To overcome this 

challenge implements good pre-processing 

techniques which are invariant to translation, 

rotation and scaling. 
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 Illumination conditions: Illumination greatly 

affects the performance of face recognition 

systems. Varying lighting factors cast a shadow on 

the face images hence making the recognition 

process a challenging case. To compensate the 

variation of illumination in an input image, image 

preprocessing methods like DCT normalization, 

Histogram Equalization, Rank Normalization can 

be applied before feature extraction. 

III. FACIAL EXPRESSION RECOGNITION METHODOLOGY 

Facial Expression Recognition consists of three main steps. 

In first step face image is acquired and detect the face region 

from the images and preprocessed the input image to obtain 

image that have a normalized size or intensity. Next is 

expression features are extracted from the observed facial 

image or image sequence. Then extracted features are given 

to the classifier and classifier provides the recognized 

expression as output. The block diagram of methodology 

used in facial expression recognition is given in figure 2: 

Three main steps are: 

(1) Face Detection & preprocessing 

(2) Feature extraction 

(3) Expression classification 

There are basically three approaches for face 

recognition [3]: 

A. Feature base approach 

In feature based approach the local features like nose, eyes 

are segmented and it can be used as input data in face 

detection to easier the task of face recognition. 

B. Holistic approach 

In holistic approach the whole face taken as the input in the 

face detection system to perform face recognition. 

C. Hybrid approach 

Hybrid approach is combination of feature based and 

holistic approach. In this approach both local and whole face 

is use as the input to face detection system. 

1) Face detection & Preprocessing: 

Face Detection step is used to obtain the face region from 

images. This step is require because images having a 

different scales and orientation. The Face detection process 

is also not easy because scale and the orientation of the face 

can vary from image to image. Presence of noise and face 

images are occluded to perform this task is difficult. 

Input image having a complex backgrounds and 

variety of lightning conditions can be also quite confusing to 

identify so that preprocessing step is required. 

The input facial images have different format and 

size. Therefore the input image is processed and converted 

into appropriate to feature extraction method. General ways 

adopted for this are [4] 

 By converting the RBG image into a grayscale 

image. 

 Resize the image if size is too large. 

2) Feature Extraction: 

After the face has been located in the image or image 

sequences, it can be analyzed in terms of facial features. 

There are two types of features that are usually used to 

describe facial expression: Geometric based and Appearance 

based as shown in fig 3. 

 Geometric Features: The features measure the 

displacements of certain parts of the face such as 

eyebrows or mouth corners. The facial components 

or facial feature points are extracted to form a 

feature vector that represents the face geometry. 

Geometry based method is that expressions affect 

the relative position and size of various features 

and that by measuring the movement of certain 

facial points the underlying facial expression can 

be determined. 

 Appearance Features: The Features describe the 

change in face texture when particular action is 

performed such as wrinkles, bulges, forefront, 

regions surrounding the mouth and eyes. Image 

filters are used, applied to either the whole-face or 

specific regions in a face image to extract a feature 

vector. 

  
Fig. 2: Facial Expression Recognition methodology

 

B. Expression Classification:  

After the set of features are extracted from the face region 

are used in classification stage. The set of features are used 

to describe the facial expression. Classification requires 

supervised training, so the training set should consist of 

labeled data. Once the classifier is trained, it can recognize 

input images by assigning them a particular class label. 

There are lot of machine learning techniques for 

classification namely KNN(K- Nearest Neighbor), 

HMM(Hidden Markov Method) SVM(Support Vector 

Machine), and Boosting techniques like Adaboost Classifier 
 

Fig. 3: Various techniques for feature extraction 

 

Sr. 

No. 

Method/ 

Technique(s)/ 
Database Result/Accuracy Conclusion 
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1 

DWT+ PCA & LDA 

+Euclidean Distance 

[7] 

JAFFE 

 

PCA recognition rate is 

70% and LDA recognition 

rate is 30%. 

Performance can be improved by using hybrid 

approach like neural network or fuzzy logic 

2 

DWT-DCT and 

SVM Classifier 

[8] 

ORL 
98.90% 

recognition rate 

This method improves recognition rate, low cost, but it 

works only for frontal images 

3 

Gabor Wavelet 

+MFFNN 

[9] 

YALE 92% recognition rate 

An AdaBoost based algorithm was formulated to select 

a few hundreds of Gabor wavelets from the several 

thousands of the extracted features to reduce the 

computational cost and to avoid misclassification. 

4 

Local Gabor Filter 

Bank and PCA + 

LDA [10] 

JAFFE 97.33% recognition rate 
Reducing the high dimensional feature, decreasing the 

required computation and storage as compared to PCA 

5 PCA+ANN [11] - 93% recognition rate 

feed forward Back propagation algorithm has proved to 

be quite 

Satisfactory in performance. 

proposed system was able to tolerate the various noises 

with significant recognition rates 

Table 1: Results derived from the respective techniques

IV. VARIOUS TECHNIQUES AND RESULTS 

The following table-1 list out the result derived from the 

respective techniques which are used for facial expression 

recognition. In the section, there are many useful methods 

such as Neural Network, PCA, DWT,SVM and some of 

them are the combination of 2 or more method for better 

performance provides 85-90+ % recognition rate in Facial 

Expression Recognition. Table-1 covered list of most recent 

techniques and their relevant information like Dataset, 

Accuracy, Conclusion and Future work in any. 

V. CONCLUSION 

The objective of this paper is to show a clean survey on the 

structure of analyzing the facial expression. The steps 

involved in expression analysis like face acquisition, feature 

extraction and expression classification had been discussed. 

Development of an automated system that accomplishes 

facial expression recognition is difficult. Various approaches 

have been made towards robust facial expression 

recognition, applying different image datasets, feature 

extraction techniques like PCA,LDA,LBP,ICA etc., analysis 

and classification methods like SVM,HMM,ANN etc. 

From Literature reviewed papers, we conclude that 

there are hybrid approach having good performance and less 

error rate. 
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