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Facial expression Using Texture Descriptors and Features 

Extraction 

 

Abstract 

In the field of computer vision, there is a lot of talk about how to represent features. Since the 

1990s, the discipline of machine learning and computer vision has placed an increased emphasis 

on the practice of face expression recognition, sometimes known as FER. For figuring out facial 

expressions, it's important to show or get rid of features. Thus, a good way to show things is 

needed.  In general, good extraction methods have strong and robust discrimination abilities that 

help improve recognition performance. It helps us tell the difference between different expressions 

when we use facial feature descriptors. They can be both spatial and temporal. There are many 

ways to get or show features in the field of work involving the identification of face expressions. 

Active shape model was utilized to obtain shape features, as well as active appearance model 

(AAM) was utilized to obtain grey level features for FER. Consequently, locality preserving 

projection, fuzzified nearest feature line manifold plugging, as well as linear discriminant analysis 

were among the manifold methods that were utilized to apply to FER in order to extract the essence 

of the image space from it. Even though the small database has a dimensional reduction feature, 

there are some limits to how much space it can take up. In the early decades of the previous century, 

humans devised a method for automatically classifying face photographs that was based on 
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labelled elastic graph matching, Gabor wavelet representation, and linear discriminant analysis. 

This method was used in facial recognition software. After that, a number of academics began 

using the Gabor wavelet and log-Gabor features in order to determine the kinds of facial 

expressions that individuals were producing. Some of the methods that may be used to extract 

features from an image include the use of Gabor filters, a scale invariant feature transform (SIFT), 

as local binary patterns (LBP). Because of how much processing power and memory there is, 

Gabor does not have a very significant position. Face identification, facial expression recognition, 

and texture analysis are just some of the areas that have benefited from the use of LBP, a local 

descriptor that is simple, effective, and reliable, because it is so easy to use. Many good studies 

have been done on LBP, which led to its use and development because of its benefits. Because 

feature pictures are down sampled before they are identified for FER, it does not matter how large 

face areas are in the photos that are being analyzed. This indicates that the process of feature 

extraction, which occurs after the detection of faces in pictures, is of utmost significance in the 

process of recognizing. There are characteristics which can be extracted from static 2D photos, 

image sequences, videos, as well as 3D face structures which can be generated by modeling a 3D 

face on the a single image or a set of images. These findings are the outcome of past research on 

FER. In this research, we concentrate on how significant facial expression elements may be 

obtained or represented in order to perform recognition or analysis of facial expressions. When we 

employ local feature descriptors tone for the entire face area, as is common knowledge, we will 

get additional information that is unrelated to the topic at hand. However, the areas of the face that 

are located around the eyebrows, lips, and cheeks are responsible for the majority of facial 

emotions. 

 

Keywords: Facial Expression Recognition, Face Expression Analytics, Text Descriptors. 

 



International Journal of Computing and Business Research (IJCBR) 

ISSN (Online) : 2229-6166 

International Manuscript ID : 22296166V12I2202203 

Volume 12 Issue 2 May 2022 

 
 
 

 
Registered Journal with International Indexing for Research Scholars, Academicians and Practitioners 

 
23 

 
 

Introduction 

The expression on a human face It's one of the most powerful and difficult things you can do in 

social communication when you recognise someone else [1]. People's emotions and intentions are 

often communicated in a straightforward and natural manner via the expressions on their faces. 

The most significant aspect of nonverbal communication is the expressions on a person's face [2]. 

Preprocessing, feature extraction, and classification are the three main steps in Face Expression 

Recognition (FER) techniques [3]. 

 

For example, face recognition is a biometric method that doesn't require the person being analysed 

to do anything, and it can be used with or without their help. The easiest way to recognise someone 

is to look at their face, which makes it more likely that people will use these kinds of systems and 

use them. There are two main tasks that these systems can do: identity verification and 

identification. The system checks to see if the person's real name is the one he/she says it is, and 

then it finds the person's name in a database of other people. Therefore, the recognition task 

encompasses the other two tasks: identifying things and making sure they are true [4, 5, 6]. 

 

Related work  

When building a face recognition system, it is essential to take into consideration a variety of 

factors, including changes in illumination, facial expressions, as well as partial occlusions. These 

issues must be taken into account. Because these kinds of changes can make a face recognition 

system less accurate [7, 8, 9]. The changes in lighting have been getting a lot of attention. In light 

of this fact, several novel approaches to addressing these issues have been offered throughout the 

course of the past few years as possible solutions. [10, 11, 12] as well as contrast-limited histogram 

equalization (CLAHE) are two examples of the kinds of methods that may be used to improve the 

appearance of digital photographs. Some high-performance methods have been developed to deal 
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with changes in illumination [13, 14, 15, 16, 17, 18]. These methods can deal with these kinds of 

changes, like the eigenphases method [19, 20, 21, 22, 23, 24]. Also, some methods that use 

frequency transforms, like the discrete cosine transform [25, 26, 27], the discrete Gabor transform 

[15, 16, 17], There is potential use in the discrete Haar transform as well as the discrete wavelet 

transformations [28, 29, 30, 31, and 32]. Several more approaches, such as eigenfaces, which make 

utilization principal component analysis (PCA) [23, 24], modular PCA based face recognition 

methods (33), a Fisherfaces method (34), and the Laplacianfaces method (35), are also possibilities 

(35). 

 

In recent years, a local binary pattern (LBP) operators has seen widespread use in a wide variety 

of contexts. People enjoy this method because it has a decent computing speed and can aid when 

the photos contain gray-level shifts. Additionally, it has a solid reputation in the community. As a 

consequence of this, a piece of software known as LBP may be used to characterize photos in 

many distinct pattern recognition jobs. Images of faces include several minute patterns that may 

be deduced to provide insight on the operation of the LBP. Several variants of the LBP have been 

developed, including the holistic LBP histogram (hLBPH) [36], the spatially improved LBP 

histogram (eLBPH), the holistic LBP Images algorithm (hLBPI), as well as the decimated images 

window binary pattern (WBP). If you have a look at this chapter, you'll see that the hLBPI and 

WBP have a reduced computational complexity in comparison to the other methods, which 

indicates that they also have an excellent performance, as this chapter demonstrates. 

In recent years, there was a rise in interest in facial recognition strategies due to the fact that these 

methods might be implemented on mobile devices, which will have a limited amount of computing 

capacity. hLBPI and WBP are only two of the texture descriptors that are compared and contrasted 

in this chapter. That is the primary focus of this section. The procedure comes to its conclusion 
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with this step: For the purpose of recognition, many classification strategies, such as support vector 

machines (SVM), Euclidean distance, as well as cosine distance, are used. 

Problem statement  

The work integrates the identification of face expressions by the extraction of features and the 

characterization of textures, together with their application patterns in real-world settings. In order 

to effectively communicate with others, humans rely heavily on their facial expressions. The use 

of verbal and nonverbal cues in communication is typical. Face expressions are used to show non-

verbal communication. Face expressions are the tiniest parts of a bigger conversation. Non-verbal 

communication is when humans and animals communicate with each other by eye contact, 

gestures, body language,  facial expressions, and other types of communication that aren't words. 

 

It is very important to make eye contact when you are talking, because it helps you mix your ideas 

together. Eye contact controls what people say, how they talk, and how they connect with others. 

The smile, sad, disgust, surprise,  anger, and fear are all face expressions that people make [4, 11, 

18]. It shows that the person is happy, and it shows their eyes in a curved shape. It's the feeling of 

being able to move, which is usually shown by skewed eyebrows and a frown. 

 

The anger on a person's face is caused by things that are unpleasant or bothersome. Squeezed 

eyebrows, slender eyelids, and stretched eyelids are all ways to show anger. There are ways to 

show how disgusted someone is. They pull their eyebrows down and crease their nose. The 

expression "surprise or shock" is used when something that was not expected happens. This is 

shown by widening your eyes and opening your mouth, and this expression is very easy to spot. 

The expression of fear is linked to the expression of surprise, which is shown by skewed eyebrows. 
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FER is the most significant part of the process because of the feature extraction and categorization. 

There are two forms of feature extraction, geometric as well as appearance based, and both of them 

are utilized to locate items. It is one of the fundamental components in classifying facial emotions 

like smiling, being sad, being angry, being disgusted, being surprised, or being afraid into distinct 

groups. The geometric based feature extraction comprises the components of the face such as the 

eye, mouth, nose, and eyebrows. The specific region of the face is included in the feature extraction 

that is based on the look. 

As a general rule, the face sends out three types of signals: one that is still and one that moves 

slowly. Static signals include things like skin color, fatty deposits, the contour of the face, the 

structure of the bones and cartilage, and the shape, placement, as well as size of facial features 

such as brows are all factors that are considered. eyes and noses. These are things that stay the 

same for a long time. They are called "permanent wrinkles," Moreover, they are composed of 

things like changes in muscle tone as well as skin texture that occur naturally with the passage of 

time. 

 

Objectives and Goals 

The key focus on this work is to analyze the assorted perspectives of Facial Expression 

Recognition and to devise and implement an effective approach on the dataset. The integration of 

assorted approaches with preprocessing and features analysis is done with effective outcomes. 

People use preprocessing to make the FER system work better, and it can be done before they start 

taking out features. Image preprocessing includes a lot of different things, like changing the clarity 

and scaling of an image, changing the contrast, and doing other things to make the expression 

frames better. 
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Figure 1: Face Expression Recognition 

 

Contribution for work 

There are characteristics which can be extracted from static 2D photos, image sequences, videos, 

as well as 3D face structures which can be generated by modeling a 3D face on the a single image 

or a set of images. These findings are the outcome of past research on FER. In this research, we 

concentrate on how significant facial expression elements may be obtained or represented in order 

to perform recognition or analysis of facial expressions. When we employ local feature descriptors 

throughout the whole face area, as is common knowledge, we will get additional information that 

is unrelated to the topic at hand. However, the areas of the face that are located around the 

eyebrows, lips, and cheeks are responsible for the majority of facial emotions. As a result, it is 

essential to get rid of the portions that aren't necessary and to strengthen the expressive 

components. Using LBP, the primary objective of this study is to develop a method for determining 

which areas of the face are responsible for producing the most expressive facial expressions and 

for improving the overall appearance of the face's characteristics. The most important stages are 
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as follows: To begin, a active shape model is used to extract the parts of the face that make up the 

facial features (ASM). This is done in order to eliminate overlapping face areas that aren't 

necessary for expression recognition. This approach is used to locate faces while also reducing the 

amount of computations required. Following this, the LBP will display the facial expression 

features in order to append additional information on facial expressions to the primary face areas 

that were discovered by the facial action coding method (FACS). Everything about it is simple, 

practical, and easy to work with. The representation of the features adheres to the standards set out 

by FER. Because of this, the K-NN classifier is often used. 

 

Local binary patterns 

It is a non-parametric operation that compares the grey levels of a pixel to those of other pixel in 

the same area. Gray-level differences are then used to get information about the structure of the 

space. Gray levels in an image have a probability distribution that changes as the coordinates of 

the image change [37, 38]. 

Calculating LBP is done so as to cut down on both the cost of computing and the statistical 

inaccuracy. When a specific pixel in the picture is examined, the LBP operator for that pixel is 

defended as: 

 

 

The original operator of LBP 
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Uniform patterns 

The LBP is only computed in the 4-neighborhood by the original operator; hence, bilinear 

interpolation is employed to figure out the pixels that don't fall in the image coordinates. This way, 

LBP can be used on a larger scale. 

 

LBP with deferent radii and neighborhoods. 

The holistic approach of portraying characteristics is extremely sensitive to any changes that may 

occur. in illumination, but it is very stable when it comes to rotation. Changes to LBP are making 

it less stable, hence, a new extension LBP operators are being considered as potential contributors 

to the preservation of this state. A great number of individuals place a significant amount of 

emphasis on the development of a more effective descriptor that has characteristics such as rotation 

invariance and temporal transition. The "uniform" LBP is more significant and relevant than some 

other LBP patterns,  that are derived from the description of the original LBP. This is in contrast 

to certain other LBP patterns. 
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And their U value are computed as  

 

 

 

Figure 2: Eigenvalues and Face Recognition 
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Result and discussion: 

 

 

 

Figure 3: Key Textures and Eigenvalues with Face Recognition. 

 

 

The Japanese Female Facial Expression (JAFFE) Dataset shows how Japanese women's faces 

look. Lyons, Michael; Kamachi, Miyuki; Gyoba, Jiro  

Dataset Specifications: 

• Japanese female expressers 

• Japanese female expressers • Posed Facial Expressions (6 fundamental facial expressions Plus 1 

neutral) 

• Several photos of each emotion for each expresser 

• 213 images in total 

• Each image contains aver 

 There are several pictures of each expression for each person. There are a total of 213 

pictures.  
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 Each picture has a resolution of 256x256 pixels, 

 8-bit grayscale, 

 and is in TIFF format with no compression. 

 

Table 1: Execution Scenario with Assorted Images 

Instance / Scenario Images Accuracy 
1 10 99.5 
2 20 98.96 
3 30 98.45 
4 40 99.1 
5 50 99.11 

 

 

Figure 4: Analytics Patterns with Accuracy. 

 

Figure 4 depicts the accuracy levels from the execution scenario on the images integrated for 

simulation and implementation patterns. The accuracy factor is quite effective and the features 

extraction and done with higher degree of performance as per the accuracy achieved on multiple 

images. 
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The expression images of pleasure and neutrality from the JAFFE dataset are readily mistaken 

with one another. 

Figure 5: Analytics with Face Recognition and Textures Evaluations. 

 

The shape with the largest eigenvalues are depicted here with the analytics patterns. The dataset is 

integrated with the analytics of emotions and facial expressions and features and achieved high 

performance. 
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Conclusion  

In this paper, a new way to show the features of FERs that combine LBP and effectual approach 

with textures is analyzed and presented. The proposed method has advantages that make it easier 

to use and less computationally intensive. FER is used on as many parts of the face as possible. 

ASM is used to separate the parts of the picture from the whole one. FACS is used to get different 

AUCs. "Uniform" LBP is used to make it easier to get facial expression vectors that are very 

different from each other. This makes it possible to use a traditional classifier for expression 

recognition that is very old and hard to use. 
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