
International Journal of Computer Science Trends and Technology (IJCST) – Volume 13 Issue 3, May-Jun 2025 

 

ISSN: 2347-8578                          www.ijcstjournal.org                                                  Page 66 
 

Facial Expression Based Stress Detection Using 

Machine Learning 

Rishabh Biltoriya, Sagar, Sachin Singh, Mohit updhyay 

 Department  of  Computer Science(Artificial Intelligence)  

Meerut Institute of Engineering And Technology 

Meerut - Uttar Pradesh  

  

ABSTRACT 
Stress is a natural response to external challenges that affects the body and 

mind, thereby influencing the general health and performance of an individual. Long-term stress can lead to 

mental health issues, reduced productivity, and chronic health conditions, making early identification essential. 
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1.INTRODUCTION 

. Conventional methods for stress monitoring 

often focus on physiological indicators like heart 

rate, skin conductance, or hormone levels, which 

can be intrusive and cumbersome. Facial 

recognition is a non-invasive and accessible 

method because it detects subtle shifts in facial 

expressions that signal stress. Utilizing machine 

learning, sophisticated algorithms can accurately 

analyze these visual cues, enabling real-time 

stress detection. This approach combines 

computer vision and artificial 

intelligence, with significant potential for 

applications in workplace wellness, healthcare, 

and education.  

 

"Emotion detection algorithms that focus on 

frontal face images have shown significant 

success due to their simplicity and reliability. 

Kim et al. [4] proposed a method utilizing frontal 

facial features, providing a strong foundation for 

systems requiring precise and controlled facial 

input." 

 

 

2. EASE OF USE 

 

This is a simple project to implement real-time 

facial emotion detection with OpenCV and 

DeepFace. Here's how this project is user-

friendly: 

 

 

 

 

Minimal Coding: OpenCV and DeepFace 

integration allow for a straightforward 

implementation. For example, a GitHub project 

showcases real-time emotion detection with a 

compact and efficient codebase. 

 

Pre-trained Models: DeepFace provides pre-

trained emotion recognition models. Thus, the 

user doesn't need to train models on his own. This 

greatly reduces setup time and complexity. 

 

Documentation: There are many resources 

including step-by-step guides and tutorials that 

help the users with setup. A Medium article, for 

example, describes how to create a real-time 

facial emotion detection system using deep 

learning and OpenCV. 

 

Community Support: The OpenCV and 

DeepFace communities are very active, so 

finding support, sharing insights, and accessing 

numerous example projects and code repositories 

is easy. 

 

Cross-Platform Compatibility: OpenCV and 

DeepFace work across multiple operating 

systems, including Windows, macOS, and Linux, 

so users can implement the project on their 

preferred system. 

 

Real-Time Performance: It is possible to carry 

out fast, real-time emotion detection with 
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OpenCV's efficient video processing and 

DeepFace's optimized models. This provides 

immediate feedback that helps in better user 

interaction. 

 

Educational Videos: Video tutorials, such as 

YouTube, provide a visual, step-by-step guide for 

implementing emotion detection using Python 

and OpenCV. 

 

3. SOME COMMMON MISTAKE: 

 

The power approach for real-time facial emotion 

detection using OpenCV and DeepFace is 

affected by some common pitfalls. 

Understanding them may help in developing a 

more robust system: 

1.Incorrect Identification of Emotion: Often, 

the system keeps emitting the same emotion, say 

"Neutral," for every real facial expression.  

2. Lighting and Environmental Conditions: 

Changes in lighting can have a great influence on 

the accuracy of the emotion detection system. 

Weak or uneven lighting can result in the system 

misclassifying facial features, thus resulting in 

incorrect emotion classification. 

3. Camera Quality and Positioning: Low-

resolution cameras or improper positioning can 

blur or partially capture facial images, hence 

making it difficult for the system to detect and 

classify emotions accurately. 

4. Bias in the Dataset: Models trained on 

datasets with limited diversity are likely to fail 

when used on different demographics, and hence 

the results may be biased. The training dataset 

should include a variety of facial expressions 

from different populations. 

5. Delay in Real-Time Processing: Real-time 

performance requires fast processing. Heavy 

computation causes delay, and hence delays the 

emotion detection, and the system will not be 

responsive. 

 

4. LITERATURE REVIEW 

 

1. Occlusion and Pose Variations with 

Respect to Robustness in Facial 

Expression Recognition: Region 

Attention Networks, commonly 

abbreviated as RAN, significantly 

enhance the process of facial expression 

recognition in a manner that is both 

dramatic and impactful, primarily by 

concentrating on the key regions of the 

human face that are most indicative of 

emotional states. In this context, the 

capability of RAN to effectively address 

complex and challenging scenarios, such 

as variations in pose and instances of 

occlusion, becomes particularly 

noteworthy. This advanced network 

architecture is poised to improve overall 

performance metrics when subjected to 

the unpredictable and often variable 

conditions encountered in real-world 

environments, thereby increasing its 

practical applicability in diverse settings 

[1]. 

2. Facial Landmarks for Emotion 

Detection: The utilization of facial 

landmarks within emotion recognition 

systems plays a crucial role, as these 

landmarks allow for the precise 

delineation of specific areas of interest, 

which include but are not limited to the 

eyes, eyebrows, and mouth, among other 

facial features. By directing the analytical 

focus toward these regions that exhibit the 

highest expressiveness, the overall 

accuracy and reliability of the emotion 

recognition system are significantly 

enhanced, thereby contributing to more 

robust and nuanced interpretations of 

emotional states [2]. 

3. Spatiotemporal Analysis using 3D 

CNNs: Three-dimensional Convolutional 

Neural Networks, often referred to as 3D 

CNNs, demonstrate exceptional 

suitability for the task of capturing both 

spatial and temporal features from 

sequential data streams, making them 

particularly appropriate for the domain of 

video-based emotion detection. The 

ability of these networks to integrate 

spatial information with temporal 

dynamics offers a comprehensive 

framework for analyzing emotional 
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expressions as they evolve over time, thus 

providing richer contextual insights into 

the emotional landscape of individuals as 

portrayed within video sequences [3]. 

4. Symmetry-Based Emotion Detection 

Algorithm: In the pursuit of detecting 

emotions from frontal face images, 

various algorithms have been 

meticulously designed to leverage the 

inherent symmetrical features of the 

human face. This methodological 

approach to emotion classification 

inherently enhances the performance of 

such algorithms, allowing for improved 

accuracy and reliability in the 

identification of emotional states as they 

correlate with facial symmetry, thereby 

reinforcing the importance of symmetry 

in the emotional recognition process [4]. 

5. Hierarchical Feature Extraction with 

CNNs: Convolutional Neural Networks, 

known as CNNs, are recognized for their 

exceptional efficiency and effectiveness 

in the realm of facial expression 

recognition. The hierarchical architecture 

of these networks enables them to adeptly 

navigate and analyze complex patterns 

embedded within images, thereby 

facilitating the precise classification of 

emotions and enhancing the system’s 

overall performance in recognizing a 

wide array of facial expressions [5]. 

6. Real-Time Face Detection Using 

OpenCV: OpenCV, which stands for 

Open Source Computer Vision Library, 

emerges as a robust and versatile platform 

for face detection, providing an array of 

tools such as Haar cascades that facilitate 

fast and efficient real-time processing of 

facial data. The relevance of this 

capability cannot be understated, as it 

plays a critical role in the functionality of 

emotion detection systems that require 

immediate responsiveness and accuracy 

in dynamic environments [6]. 

7. Handling Variations in Facial 

Expressions with Deep Networks: Deep 

convolutional networks are particularly 

well-suited for the task of emotion 

detection, especially in conditions that 

present significant variability. These 

networks ensure the maintenance of 

stable performance even in the face of 

fluctuations in lighting conditions or 

variations in facial expressions, thus 

showcasing their adaptability and 

robustness in diverse environmental 

contexts [7]. 

8. Advanced Neural Architectures for 

Emotion Recognition: The deployment 

of deeper neural network architectures 

has been shown to facilitate the learning 

of intricate and complex feature 

representations that are essential for the 

accurate classification of mixed or subtle 

expressions of emotion. This 

advancement in neural network design 

underscores the importance of utilizing 

sophisticated models to capture the 

nuanced variations in emotional 

expressions, thereby improving the 

precision of emotion recognition systems 

[8]. 

9. Scalable Emotion Recognition with 

TensorFlow: TensorFlow, a 

comprehensive open-source platform for 

machine learning, presents a significant 

advantage in emotion detection by 

offering scalable models that can be 

effectively deployed across various 

applications. The extensive libraries and 

computational frameworks provided by 

TensorFlow enable large-scale 

deployment of emotion recognition 

systems, thereby enhancing their 

accessibility and usability in real-world 

scenarios [9]. 

10. Face Detection with OpenCV: OpenCV 

facilitates face detection and real-time 

processing in a manner that is not only 
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straightforward to implement but also 

maintains robust performance across 

different operational settings. This dual 

capability of simplicity and efficiency is 

crucial for the successful integration of 

face detection technology within emotion 

recognition systems that demand rapid 

and accurate analysis of facial data [10]. 

11. CNNs for Image Classification: 
Convolutional Neural Networks, which 

were originally devised for the purpose of 

image classification within the ImageNet 

competition, have subsequently evolved 

to become applicable to the nuanced field 

of facial expression classification, thus 

demonstrating their remarkable 

versatility and adaptability to various 

tasks involving visual recognition [11]. 

12. Efficiency of Deep Networks for 

Feature Learning: Deep networks, such 

as the VGG architecture, are recognized 

for their high efficiency in achieving 

superior recognition accuracy by 

facilitating the extraction of finer features 

from images. The ability of these 

networks to capture intricate details plays 

a pivotal role in enhancing the overall 

effectiveness of emotion recognition 

systems, thereby contributing to more 

precise outcomes [12]. 

13. Transparency in AI Systems with 

Models: In contemporary artificial 

intelligence systems, it is imperative that 

the models employed become 

interpretable to circumvent an over-

reliance solely on AI-driven predictions. 

This necessity is underscored by the 

requirement for these systems to provide 

clear explanations for the decisions they 

render, thus ensuring that the operation of 

AI technologies remains safe, transparent, 

and comprehensible to users and 

stakeholders alike [13]. 

14. Deep Models Optimization for Real-

Time Emotion Detection: The 

optimization of deep learning models on 

real-time images is essential for 

enhancing the efficiency and accuracy of 

emotion identification processes within 

images, particularly when rapid decision-

making is required. By focusing on 

improving the precision of these models 

in real-time scenarios, the potential for 

effective emotion detection is 

significantly amplified, allowing for more 

reliable and timely interpretations of 

emotional states [14]. 

5. FUTURE DIRECTION: 

 

"Future research could integrate advanced 

methods like Region Attention Networks [1], 

which have demonstrated superior performance 

in mitigating occlusion and pose variations, to 

improve the robustness of real-time stress 

detection systems." 

1.Expanding Emotion Categories: The current 

models recognize only a small range of basic 

emotions. The inclusion of more diverse 

emotions, like subtle or mixed expressions, can 

give deeper insights, which would be useful 

especially in psychological research and 

advanced human-computer interaction. 

2.Improving Computational Efficiency: 

Optimization of algorithms is necessary to reduce 

computational demands so that emotion detection 

systems can run on devices of limited resources, 

like smartphones and embedded systems, thereby 

allowing for real-time processing and greater 

access. 

3. Multimodal Data Integration: Adding facial 

emotion detection to other sources, such as 

speech and physiological signals, may enhance 

emotion recognition systems for a more complete 

understanding of human emotions. 

4. Ethical and Privacy Issues: As emotion 

detection technology becomes more widespread, 

there is a need to address ethical concerns, 

including user consent, privacy, and potential 

biases in emotion recognition, ensuring 

responsible use. 

 

http://www.ijcstjournal.org/


International Journal of Computer Science Trends and Technology (IJCST) – Volume 13 Issue 3, May-Jun 2025 

 

ISSN: 2347-8578                          www.ijcstjournal.org                                                  Page 70 

 

 

6. TECHNOLOGY USED: 

 

"TensorFlow and Keras are integral frameworks 

for implementing deep learning models in this 

project. According to Guru99 [6], TensorFlow 

provides a robust backend for training neural 

networks, while Keras offers an intuitive high-

level API that simplifies model development." 

 

1. Python: Python is the main programming 

language of this project, with lots of 

libraries and frameworks that increase the 

speed of development for computer 

vision and machine learning. 

2. TensorFlow/Keras: DeepFace uses 

TensorFlow and Keras to build and 

deploy deep learning models. These 

frameworks provide the infrastructure for 

training and using models for emotion 

detection. 

3. Webcam Interface: The webcam 

captures real-time video which is then 

processed for emotion detection by 

OpenCV's VideoCapture function. 

4. Streamlit (Optional): Streamlit is used 

to create web applications that are 

interactive in nature. It allows easy and 

user-friendly interface of displaying real-

time emotion detection results, thus 

improving system accessibility. 

5. OpenCV: OpenCV is a library that uses 

free, open-source tools for computer 

vision and machine learning applications. 

It supports real-time image and video 

processing tools for face detection, which 

then locates facial regions on video 

frames. 

6. DeepFace: DeepFace is the Python 

framework that focuses upon deep 

learning techniques for face recognition 

and emotion detection. It employs 

advanced models used to detect emotions 

based upon facial features. 

 

7. Haar Cascade Classifier: The Haar 

Cascade Classifier represents a 

sophisticated methodology grounded in 

machine learning principles, specifically 

tailored for the purpose of identifying and 

detecting the presence of human faces 

within both static images and dynamic 

video sequences. In the context of the 

present research endeavor, a pre-trained 

classifier is employed to effectively 

discern and recognize faces captured 

within individual frames of a video, 

thereby facilitating enhanced visual 

analysis and interpretation of the footage 

being examined. 

 

8. NumPy: It is the core library of Python 

for scientific computing. It provides 

support for large arrays and matrices. 

Also, it offers a host of mathematical 

functions to work with image data 

efficiently. 

 

 

7.EVALUATION AND FINDINGS 

 

Evaluation Metrics: 

Accuracy: Key performance metric of the 

system, reported accuracy up to 98.33% 

in controlled settings. 

Real-Time Performance: The video 

frames are processed in real-time, 

providing instant emotion feedback, 

which is critical in live interaction 

applications. 

High Accuracy in Controlled 

Environments: Under consistent lighting 

conditions and low background noise, the 

system can reliably detect and classify 

emotions, making it useful for user 

experience testing and interactive 

applications. 

Varied Challenges: In such realistic 

settings, performance tends to decline 

with changing light, occlusions (wearing 

glasses or hats), and complicated 

backgrounds, making way for false 

classifications or failures to detect. 

Computational Complexity: The use of 

OpenCV for face detection and DeepFace 

for emotion classification means the 

system will run easily on normal 

hardware, supporting the potential of its 

wider accessibility and deployment. 
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Scalability: The system’s modular design 

allows for easy integration with other 

applications, supporting scalability and 

customization to meet specific needs. 

 

 

REFERENCES 

 

[1] Kai Wang et al., "Region Attention 

Networks for Pose and Occlusion 

Robust Facial Expression 

Recognition (2018)." 

[2] Ivona Tautke et al., "Emotion 

Recognition with Facial Landmarks 

(2018)." 

[3] B. Hasani and M. H. Mahoor, "Facial 

Expression Recognition using 

Enhanced Deep 3D Convolutional 

Neural Networks," IEEE CVPRW, 

2017. 

[4] Moon Hwan Kim et al., "Emotion 

Detection Algorithm Using Frontal 

Face Image," IEEE CVPRW, 2017. 

[5] Deepesh Lekhak, "Facial Expression 

Recognition System Using 

Convolutional Neural Network," 

Tribhuwan University. 

[6] GeeksforGeeks, "OpenCV 

Overview," available at: 

https://www.geeksforgeeks.org/open

cv-overview/. 

[7] A. T. Lopes et al., "Facial Expression 

Recognition System Using 

Convolutional Networks," 

SIBGRAPI, 2015. 

[8] A. Mollahosseini et al., "Going 

Deeper in Facial Expression 

Recognition Using Deep Neural 

Networks," IEEE WACV, 2016. 

[9] X.-L. Xia et al., "Facial Expression 

Recognition Using TensorFlow 

Platform," ITM Web of Conferences, 

2017. 

[10] JavaTPoint, "Face Recognition and 

Face Detection Using OpenCV," 

accessed at: 

https://www.javatpoint.com/face-

recognition-and-face-detection-

using-opencv. 

[11] Alex Krizhevsky et al., "Imagenet 

Classification with Deep 

Convolutional Neural Networks," 

NIPS, 2012. 

[12] Karen Simonyan and Andrew 

Zisserman, "Very Deep 

Convolutional Networks for Large-

Scale Image Recognition," 

arXiv:1409.1556, 2014. 

[13] S. Mohseni et al., "Machine Learning 

Explanations to Prevent Overtrust in 

Fake News Detection," AAAI Web 

and Social Media Conference, 2021. 

[14] Vipul Narayan et al, "Enhance-Net: 

Enhancing Deep Learning Model 

Performance 

http://www.ijcstjournal.org/

