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Abstract-Facial expression recognition (FER) has become a 
prominent field of research in computer vision, human-
computer interaction, and artificial intelligence due to its 
potential applications in various domains such as healthcare, 
education, marketing, and entertainment. This survey 
presents a comprehensive review of the methods, techniques, 
and advancements in FER, focusing on the identification and 
analysis of human emotions through facial expressions. The 
paper explores traditional techniques, including geometric 
feature-based methods, and compares them with more 
recent advancements that utilize "deep learning, 
particularly convolutional neural networks (CNNs) and 
other neural network architectures". These deep learning 
approaches have revolutionized FER by improving 
accuracy, robustness, and real-time performance, especially 
in complex and unconstrained environments. The paper also 
discusses the challenges in FER, such as variations in 
lighting, pose, and occlusions, and emphasizes the 
importance of large, diverse datasets for training effective 
models. Furthermore, the survey reviews the most widely 
used FER datasets and evaluation metrics, highlighting their 
impact on the development of reliable systems. Finally, it 
provides insights into future research directions, including 
cross-cultural considerations, multimodal emotion 
recognition, and the integration of FER with other artificial 
intelligence technologies for more sophisticated, human-like 
interactions. 
 

 
 

1. INTRODUCTION 
 

Face recognition is "a task that humans perform routinely 
and effortlessly in their daily lives. Robert Axelrod has 
also shown the ability to recognize that they have met 
before and distinguish them from strangers is one of the 
bases for humans to form cooperation [1]. The last decade 
has witnessed a  trend towards an increasingly ubiquitous 
computing environment, where powerful and low-cost 
computing systems are being integrated into mobile 
phones, cars, medical instruments and almost every aspect 
of our lives. This has created an enormous interest in 
automatic processing of digital images and videos in a 
number of applications, including biometric 
authentication, surveillance, human-computer interaction, 
and multimedia management. Research and development 

in automatic face recognition follows naturally. Face 
recognition is a visual pattern recognition problem where 
a three-dimensional object is to be identified based on its 
two-dimensional image. In recent years, significant 
progress has been made in the area; owing to better face 
models and more powerful computers, face recognition 
system can achieve good results under constrained 
situations".  
However, "because face images are influenced by several 
factors: illumination, head pose, expression and soon, in 
general conditions, face recognition is still challenging. 
From a computer vision point of view, among all these 

ybe the toughest one in the 
sense that expressions actually change the three-
dimensional object while other factors, such as 
illumination and position, only affect imaging parameters. 

estimate the expres

important motivation of facial expression recognition is 
that expression itself is an efficient way of 

-intrusive, and [2] has 
shown that, surprisingly, expression conveys more 
information than spoken words and voice tone. To build a 
friendlier Human Computer Interface, expression 
recognition is essential". 
In this chapter, we talk about and examine a number of 
works that have to do with human emotions, especially 
those that have to do "with recognising emotions based on 
facial expressions". It will give an overview of the 
different kinds of computer technology that "can be used 
for face expression recognition". Existing works will be 
shown so that you can see what kinds of research are being 
done now and what kinds of methods are being used to in 
measure how people feel. In the 21st century, everyone 
uses computers, and they are an important part of daily 
life. Computers are getting better at recognising human 
feelings, and the not-too-distant future, they might even 
be able to "have emotions" of their own. People think that 
the Stoics of Ancient Greece, Plato, and Aristotle were 
some of the first people to study emotions. The famous 
Aristotelian theory of emotions, which was made by 
Aristotle, looks at how his ideas about feelings changed 
over time by defining, explaining, comparing, and 



 
 

 

contrasting the following: "Emotions are the things on 
account of which the ones altered differ with respect to 
their judgments, and are accompanied by pleasure and 
pain: such are anger, pity, fear, and all similar emotions 
and their contraries" [3]. 
 
1.1 Typical FER System 
To make a good FER system, you need to know how a 
normal system is built and what steps you need to take to 
get from the image to the expression. Figure 1 shows that 
the designs of these common systems are made up of three 
main parts that are used in many different kinds of 
applications, such as FER and Depression analysis. In the 
next line, we'll talk more about what these building blocks 
are and how they work. Most systems that deal with 
images of faces or items use three main building blocks as 
the main units of analysis. The first block takes care of the 
data, which can be raw photos, audio, or video sequences. 
In this step, some pre-processing steps are done to the data 
to get it ready for the next step, which is called "feature 
extraction." There are many different ways to do these 
pre-processing steps, such as face recognition, alignment, 
normalization, and augmentation for facial images, in 
addition to the many other methods that are already 
available and are being made. After all of the steps that 
the system needs to be done are finished, the next building 
block pulls characteristics from the samples that have 
already been handled. 

 
Figure 1: Building blocks for a typical FER system 

 
"There are many different techniques and approaches that 
exist to extract features from the sample images, some of 
which are detailed later. These approaches can extract 
features in the form of appearance information, geometric 
information, temporal and spatiotemporal information. 
Once these features are obtained, the final building block 
will try to learn them using machine learning techniques; 
also mentioned later in this chapter. To get a better 
understanding of these systems, the following sections 
will go deeper into the existing feature extraction 
techniques used on different modalities of data. This will 
also include the popular machine learning techniques 
widely used in divers". 
 
1.2 Prototypic Emotional Expressions 
Instead of describing "the detailed facial features, most 
FER systems attempt to recognize a small set of 

prototypic emotional expressions. The most widely-used 
set is perhaps human universal facial expressions of 
emotion which consists of six basic expression categories 
that have been shown to be recognizable across cultures 
(Fig.2). These expressions, or facial configurations have 
been recognized in people from widely divergent cultural 
and social backgrounds and they have been observed even 
in the faces of individuals born deaf and blind" [4]. 
"These 6 basic emotions, i.e., disgust, fear, joy, surprise, 
sadness and anger plus neutral which means no facial 
expression are considered in this work. Given a facial 
image, our system either works as a conventional 
classifier to determine the most likely emotion or 
estimates the weights (or possibility) of each emotion as a 
fuzzy classifier does". 
 

 
Figure 2: Basic facial expression phenotypes. 1, disgust; 2, fear; 3, joy; 

4, surprise; 5,Sadness; 6, anger  
 

2. LITERATURE REVIEW 
 
FER came up with the first way "to automatically analyse 
facial emotions by tracking the movement of 20 chosen 
spots in a series of images". This was the first method of 
this kind. Since then, many different systems have been 
made that can analyse face expressions automatically 
from both still images and moving image sequences. In 
the fields of "human-computer interaction, affective 
computing, intelligent control, psychological analysis, 
pattern recognition, security monitoring, social cognition, 
and machine vision", this has been a very popular subject. 
Entertainment in social settings and other areas.From a 
person's facial movements, you can get a sense of how 
they are feeling, what they are thinking, what they want 
to do, and who they are as a person. Communication plays 
a part in how people get along with each other. It's not 
easy to make a computer system that can recognize faces 
and figure out how people are feeling by looking at them. 
There are a few related problems that need to be answered, 
such as how to tell if a part of an image is a face, how to 
get information about facial expressions, and how to put 
those expressions into different emotional states. To 
create a more human-like interface between people and 
computers, it would be a big step forward to create a 
system that can do these things correctly and in real time. 
 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 
 

3. Conclusions 
 
The reviewed works collectively show that recent FER 
research has moved strongly toward attention 
mechanisms, adversarial learning, and generative models 
to tackle domain shift, pose variation, occlusion, and 
identity bias while targeting higher accuracy on in-the-
wild datasets. Hybrid designs that blend global local 
attention, multi-modal fusion, and identity- or occlusion-
aware modules consistently outperform conventional 
CNN baselines, but they introduce higher architectural 
and computational complexity. GAN-based and quantum-
inspired approaches further enhance representation power 
and data diversity, yet they frequently demand large 
labeled datasets, careful hyperparameter tuning, and 
specialized hardware or tool support, which can impede 
reproducibility and real-time deployment. Overall, the 
table highlights an accuracy efficiency trade-off and 
indicates that future FER work must prioritize 
lightweight, robust, and more easily generalizable models 
that preserve the strengths of advanced attention and 
generative strategies while reducing their practical 
overheads. 
 

4.  Future Scope  
 
The future scope of facial expression recognition using 
CNN classifier and DRLBP is promising. Here are some 
potential areas of development and advancement: 
Improved Accuracy and Robustness:There is "ongoing 
research to improve the accuracy and robustness of facial 
expression recognition systems".  
Real-time and Low-power Implementations:Efforts are 
being made to optimize facial expression recognition 
algorithms for real-time performance and low-power 
consumption. This involves designing lightweight CNN 

architectures, developing efficient feature extraction 
methods, and exploring hardware acceleration techniques 
such as specialized processors or dedicated hardware 
accelerators. 
Large-scale and Diverse Datasets: Availability of large-
scale and diverse datasets plays a crucial role in 
improving facial expression recognition systems. Future 
research will focus on collecting and annotating more 
extensive datasets, encompassing diverse demographics, 
age groups, cultural backgrounds, and expressions.  
Multimodal Approaches: "Combining facial expression 
recognition with other modalities like voice, body 
language, or physiological signals can provide a more 
comprehensive understanding of human emotions. The 
future scope involves integrating multiple modalities to 
enhance the accuracy and richness of emotion recognition 
systems". 
Personalized and Adaptive Systems: Future systems may 
focus on personalization and adaptation, tailoring the 
recognition models to individual users' unique facial 
expressions and emotional patterns. This could involve 
developing user-specific models or employing "transfer 
learning techniques to adapt pre-trained models to new 
individuals". 
Cross-cultural and Cross-ethnic Recognition: 
Advancements in facial expression recognition will 
address the challenge of cross-cultural and cross-ethnic 
variations. Research will focus on developing "models 
that can generalize well across different ethnicities" and 
cultural backgrounds, reducing biases and improving 
recognition accuracy for diverse populations. 
Ethical Considerations and Privacy Protection: As facial 
expression recognition technology continues to evolve, it 
is crucial to address ethical considerations and privacy 
protection. Future developments will involve 
incorporating fairness and transparency into the 
algorithms, ensuring data privacy, and addressing 
potential biases and societal implications of facial 
recognition systems. 
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