
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 08 Issue: 04 | April - 2024                                SJIF Rating: 8.448                            ISSN: 2582-3930    

 

© 2024, IJSREM      | www.ijsrem.com                           DOI: 10.55041/IJSREM29864                                |        Page 1 

Stress Detection in it Professionals by Face & Speech 

 

Prof. R. D. Mane 

Sahil Sutar, Tanmay Patil, Shraddha Salokhe, Reenal Shah 

Dept Of CSE 

Dr. J. J. Magdum College Of Engineering, Jaysingpur 

 

ABSTRACT  

The main motive of our project is to address the 

pervasive issue of stress among IT professionals by 

developing an advanced Stress Detection System. 

Recognizing the detrimental impact of stress on both 

individual health and organizational performance, our 

project endeavors to create a solution that offers real-

time monitoring and analysis of stress levels. 

Leveraging machine learning algorithms, particularly 

KNN classifiers, our system analyzes facial expressions 

and speech signals to accurately categorize stress 

indicators. This innovative approach enables proactive 

identification of stress among IT professionals, 

facilitating timely interventions and promoting overall 

mental health and well-being in the workplace. By 

providing personalized feedback and recommendations, 

our system aims to empower individuals to manage their 

stress effectively, ultimately fostering a healthier and 

more productive work environment. 

I. INTRODUCTION: 

In today's fast-paced and demanding work 

environments, stress among professionals, particularly 

in the information technology (IT) sector, has become a 

prevalent issue with significant implications for both 

individual well-being and organizational productivity. 

Despite efforts by many organizations to alleviate 

workplace stress through mental health initiatives, 

stress continues to be a pressing concern due to 

changing lifestyles and work cultures. This project, 

titled "Stress Detection in IT Professionals by Face and 

Speech," aims to address this critical challenge by 

leveraging modern technology to provide real-time 

monitoring, analysis, and management of stress levels 

among IT professionals. By utilizing advanced machine 

learning techniques, particularly focusing on facial 

image analysis and speech signal processing, the project 

seeks to detect stress indicators and provide valuable 

insights into stress levels among IT professionals. The 

motivation for this project stems from the growing 

recognition of the detrimental effects of stress on 

employee well-being and productivity. Stress can lead 

to burnout, reduced job satisfaction, and even severe 

mental health disorders. Therefore, the ability to predict 

and proactively manage stress among employees is 

crucial for improving their overall quality of life and 

work performance. While existing applications and 

tools attempt to address workplace stress, this project 

stands out by offering a more comprehensive and data-

driven approach. By analyzing a wide range of data, 

including personal and professional factors, and 

employing advanced machine learning models such as 

Logistic Regression, K-Nearest Neighbor, Decision 

Trees, Random Forest, Boosting, and Bagging, the 

project aims to provide more accurate predictions of 

stress levels among IT professionals. Additionally, the 

project offers an image-based stress detection system, 

enhancing versatility and providing a unique feature not 

commonly found in existing solutions. 

Overall, this project seeks to revolutionize existing 

methodologies and contribute to the creation of a 

healthier and more conducive work environment for IT 

professionals. By proactively identifying individuals at 

risk of stress-related disorders and providing timely 

interventions, the project aims to enhance overall 

mental health support and employee well-being in the 

IT industry. 
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II. LITERATURE SURVEY: 

[1] Stress and anxiety detection using facial cues from 

videos  

AUTHORS: G. Giannakakis, D. Manousos, F. Chiarugi 

This study introduces a framework to detect stress and 

anxiety using facial cues from recorded videos. Through 

a structured experimental setup, varying affective states 

were induced, focusing on non-voluntary facial cues. 

Features such as eye-related events, mouth activity, 

head motion, and heart rate were analyzed. The results 

demonstrate the effectiveness of these cues in accurately 

discriminating stress and anxiety from neutral states. 

[2] Detection of Stress Using Image Processing and 

Machine Learning Techniques  

AUTHORS: Nisha Raichur, Nidhi Lonakadi, Priyanka 

Mural 

The study presents a method for stress detection using 

image processing and machine learning techniques. 

Stress, being a common part of life, particularly 

prevalent during long hours of computer work, 

necessitates monitoring for the well-being of 

individuals. The study captures real-time non-intrusive 

videos to analyze facial expressions and determine 

emotional status. By detecting individual emotions in 

each video frame, the system assesses stress levels over 

sequential hours. Utilizing Theano, a Python 

framework, for deep learning, the model is trained to 

predict features indicative of stress. Experimental 

results demonstrate the effectiveness of the developed 

system across various age groups. 

[3] Machine Learning Techniques for Stress Prediction 

in Working Employees  

AUTHORS: U. S. Reddy, A. V. Thota and A. Dharun 

The authors propose using machine learning techniques 

to predict stress levels among working IT professionals. 

Stress disorders are prevalent in the industry due to 

changing lifestyles and work cultures. Despite efforts by 

industries to mitigate stress, it remains a significant 

issue. The study aims to analyze stress patterns and 

identify influential factors using data from the OSMI 

mental health survey 2017. Various machine learning 

techniques are applied after data preprocessing, with 

boosting achieving the highest accuracy. Decision trees 

reveal gender, family history, and workplace health 

benefits as prominent stress influencers. These findings 

enable industries to tailor stress reduction strategies for 

a more comfortable workplace environment. 

[4] Stress Detection in IT Professional by Image 

Processing and Machine Learning 

AUTHORS: S.V. Pavan Kumar, Gogula Mounika, 

Immadisetty Pavithra, Uppu Kalpana, Kanamarlapudi 

Alekya 

The study utilizes machine learning algorithms, 

specifically K-Nearest Neighbor (KNN) classifiers, for 

stress classification. Initially, image processing 

techniques are employed to enhance the employee's 

image obtained from the browser input. This involves 

converting the image into a digital form and performing 

operations to extract relevant information. The system 

outputs either an altered image or a stress report based 

on image analysis, with emotions displayed in rounded 

boxes indicating stress levels such as Angry, Disgusted, 

Fearful, and Sad. 

III. EXISTING SYSTEM: 

The existing system for stress detection primarily relies 

on analyzing facial cues to assess an individual's stress 

levels. This approach involves capturing video 

recordings of individuals' facial expressions and 

employing machine learning algorithms to analyze 

these cues for signs of stress or anxiety. Various features 

such as eye movements, mouth activity, and head 

motion parameters are extracted from the facial data to 

identify patterns associated with stress. 

While the existing system has shown some success in 

detecting stress based on facial cues, it also has several 

limitations. One major drawback is its reliance solely on 

visual cues, which may not capture the full spectrum of 

stress indicators. Stress can manifest differently in 

individuals, and facial expressions alone may not 

provide a comprehensive understanding of someone's 

stress levels. 
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DISADVANTAGES OF EXISTING   SYSTEM: 

➢ The reliance on specific algorithms like 

Bayesian Network and J48 for stress 

classification may limit the adaptability and 

robustness of the system. These algorithms may 

not adequately capture the nuances of stress 

responses across different individuals or 

scenarios.  

➢ The existing system primarily relies on facial 

cues for stress detection, neglecting the 

valuable information that can be obtained from 

voice analysis. This narrow focus may overlook 

significant indicators of stress, leading to 

incomplete assessments 

IV.PROPOSED SYSTEM: 

The proposed system aims to revolutionize stress 

detection in IT professionals by leveraging both facial 

and speech analysis techniques to accurately assess 

stress levels and categorize emotions. The system will 

be designed to categorize stress into seven distinct 

emotions: anger, disgust, fear, happiness, neutrality, 

sadness, and surprise. Additionally, it will offer 

personalized suggestions and interventions to help 

employees manage their stress more effectively. 

Facial Analysis: The system will utilize advanced facial 

recognition algorithms, including Convolutional Neural 

Networks (CNN), to analyze facial expressions and 

extract features indicative of stress and emotions. Key 

facial cues such as eyebrow movement, lip curvature, 

and eye widening will be analyzed to detect stress-

related emotions accurately. 

Speech Analysis: Speech processing techniques, 

including Mel-Frequency Cepstral Coefficients 

(MFCC), will be employed to analyze the tone, pitch, 

and intensity of an individual's voice. Speech patterns 

associated with stress, such as increased pitch or speech 

rate, will be detected to supplement facial analysis. 

The results from face and speech analysis are combined 

to generate a final output that categorizes stress levels 

into seven distinct emotions. Through machine learning 

algorithms trained on diverse datasets, the system 

accurately categorizes stress into anger, disgust, fear, 

happiness, neutrality, sadness, and surprise, providing a 

comprehensive understanding of the employee's 

emotional state. 

Personalized Suggestions: 

Based on the detected stress levels and categorized 

emotions, the system generates personalized 

suggestions to assist employees in managing their stress 

effectively. These suggestions may include mindfulness 

exercises, relaxation techniques, or cognitive-

behavioral strategies tailored to each individual's needs. 

In summary, our proposed system offers a holistic 

approach to stress detection and emotion categorization 

by integrating facial and speech analysis techniques. By 

providing personalized suggestions, the system 

empowers employees to proactively manage their stress 

and improve their overall well-being in the workplace. 

ADVANTAGES OF EXISTING   SYSTEM: 

➢ The existing system offers personalized 

recommendations and interventions based on 

the detected stress levels and categorized 

emotions, providing targeted strategies for 

stress management tailored to each individual's 

needs. 

➢ By monitoring stress levels and emotional 

states in real-time, the system enables early 

intervention and preventive measures to 

mitigate the negative impact of stress on IT 

professionals' health and productivity, fostering 

a healthier and more supportive work 

environment. 

➢ Combining facial and speech analysis, the 

existing system employs a multimodal 

approach to stress detection, leveraging 

complementary sources of information to 

generate a more comprehensive understanding 

of an individual's stress levels and emotional 

states. 
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V. SYSTEM ARCHITECTURE: 

 

Face Detection & Speech Recognition Module: 

1. Database of Images: This module contains a 

database of images depicting different facial 

expressions associated with various emotions. 

Each image is labeled with the corresponding 

emotion. 

2. Facial Point Extraction: Face detection 

algorithms are applied to each image to locate 

and extract facial points such as eyes, nose, 

mouth, and facial contours. These facial points 

serve as features for emotion analysis. 

3. Feature Extraction: After facial points are 

extracted, feature extraction techniques are 

applied to represent the unique characteristics 

of facial expressions. This may include methods 

like HOG, LBP, or deep learning-based feature 

extraction using CNNs. 

4. Machine Learning Algorithms: The extracted 

features are then fed into machine learning 

algorithms, such as SVMs or neural networks, 

for emotion prediction. These algorithms are 

trained on the labeled image dataset to learn 

patterns between facial features and 

corresponding emotions. 

5. Prediction: Once trained, the machine learning 

models predict the emotion associated with 

each image in the database. 

6. Speech Input: This module captures speech 

signals through a microphone or audio input 

device. The speech signals may contain verbal 

expressions of emotions such as joy, sadness, 

anger, etc. 

7. Feature Extraction: Speech recognition 

algorithms process the speech signals to extract 

relevant features, such as pitch, intensity, and 

spectral characteristics. These features 

represent the acoustic properties of the speech 

signals. 

8. Machine Learning Algorithms: Similar to the 

face detection module, the extracted speech 

features are input into machine learning 

algorithms, such as Hidden Markov Models 

(HMMs) or deep learning models like 

Recurrent Neural Networks (RNNs) or 

Convolutional Neural Networks (CNNs). 

9. Emotion Prediction: The trained models predict 

the emotion conveyed by the speech signals 

based on learned patterns between acoustic 

features and corresponding emotions. 

10. Percentage Calculation: The outputs from both 

the face detection and speech recognition 

modules are combined to generate a unified 

emotion prediction. This may involve 

calculating the percentage likelihood of each 

emotion based on the predictions from both 

modules. 

VI. SYSTEM SPECIFICATION: 

HARDWARE REQUIREMENTS 

❖ Language – Python (3.7.16) 

❖ Frontend- HTML, CSS, JavaScript  

❖ Tools – Anaconda IDE (2.5.0), VS Code Editor 

(1.85.1)  

SOFTWARE REQUIREMENTS 

❖ Hard Disk: Greater than 500 GB  

❖  RAM: Greater than 4 GB  

❖  Processor: I3 and Above  

❖ Default Webcam 

❖ Default Microphone 
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VII. CONCLUSION 

In conclusion, our project on stress detection in IT 

professionals by utilizing facial and speech analysis 

techniques represents a significant advancement in the 

field of workplace mental health. By harnessing the 

power of machine learning and multimodal data 

analysis, we have developed a sophisticated system 

capable of accurately assessing stress levels and 

categorizing emotions in real-time. This system offers 

personalized interventions and suggestions tailored to 

individual needs, empowering employees to manage 

their stress more effectively. Moreover, our project 

contributes to creating a healthier and more supportive 

work environment by enabling early intervention and 

preventive measures against the adverse effects of stress 

on employee well-being and productivity. Moving 

forward, the integration of facial and speech analysis in 

stress detection holds promise for revolutionizing 

mental health support in the workplace and improving 

the overall quality of life for IT professionals. 
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