
 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240319652 Volume 6, Issue 3, May-June 2024 1 

 

Depression Detection System Using Facial 

Recognition Usign Python  
 

Mayank Raut1, Pranav Sawant2, Anish Bandal3, Suryansh Desai4,  

Yogesh Gaikwad5
 

 

1,2,3,4,5Department of Computer Science and Engineering, Dr. Vishwanath Karad MIT World Peace 

University, Pune, India. 

 

Abstract 

This paper presents a comprehensive mental health assessment toolkit implemented in Python, consisting 

of two distinct modules. The first module focuses on depression detection through a quiz, while the second 

module performs emotion detection using libraries such as DeepFace and OpenCV. The Depression 

Detection Module aims to provide a self-assessment tool for individuals who are suspect they may be  the 

experiencing symptoms of depression. The emotion detection module uses advanced computer vision 

techniques and the DeepFace library to analyze facial expressions and recognize emotional states in real 

time via a webcam or recorded images. OpenCV is used to capture and process images or video streams, 

while DeepFace's deep learning models accurately classify emotions, including happiness, sadness, anger, 

fear, and neutrality. While the system shows promise in contributing to the field of mental health 

screening, it is essential to address ethical considerations related to user privacy and consent. Striking a 

balance between technological advancements and ethical guidelines ensures the responsible and effective 

deployment of such tools.  
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1. INTRODUCTION  

The rapid advancement of technologies has enabled businesses to carry out their activities seamlessly and 

revolutionized communications across the world. There is a significant growth in the amount and 

complexity of the Internet of devices that are deployed in a wider range of environments. These devices 

mostly communicate through Wi-Fi networks and particularly in the  smart environments. IoT is a mixture 

of cloud-connected to embedded systems used by the consumer to access IT-related services utilizing the 

combination of electronics-related devices and internet protocol. 

In IoT systems, protocols used may have security vulnerabilities that can impact the whole system. IoT 

devices generate heterogeneous data which lacks scalability. 

An effective attack detection technique is required for intrusion detection in IoT that builds the models in 

minimum time and achieves higher performance. Depression is a medical condition and it is one of the 

most common illness which affects millions of people world wide. Module 1, we have the Emotion 

Detection module. This exciting feature utilizes advanced computer vision techniques and the DeepFace 

library. It analyzes facial expressions in real time, either through a webcam or recorded images. 

Technological Advancements and IoT: 
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The rapid advancement of technology has revolutionized various aspects of business operations and 

communication worldwide. Businesses now seamlessly conduct their activities with the aid of cutting-

edge technologies, which have significantly streamlined processes and enhanced productivity. Moreover, 

the proliferation of the Internet of Things (IoT) has contributed to this transformation by introducing a 

multitude of interconnected devices across diverse environments. 

Growth of IoT: 

There has been a remarkable increase in both the quantity and complexity of IoT devices deployed across 

various domains. These devices, often operating within smart environments, predominantly communicate 

through Wi-Fi networks. IoT encompasses a broad spectrum of cloud-connected embedded systems that 

are utilized by consumers to access IT services. It amalgamates electronics-related objects with internet 

protocols to facilitate seamless connectivity and data exchange. 

Challenges in IoT Security: 

Despite its transformative potential, IoT systems are susceptible to security vulnerabilities due to the 

diverse protocols used for communication. These vulnerabilities pose significant risks to the integrity and 

security of the entire system. Moreover, IoT devices generate heterogeneous data, leading to scalability 

challenges in data processing and analysis. 

Need for Effective Intrusion Detection: 

To mitigate security threats in IoT environments, there is a critical need for efficient intrusion detection 

techniques. These techniques should be capable of constructing models rapidly while achieving high-

performance accuracy. Such methods play a pivotal role in safeguarding IoT systems against malicious 

attacks and unauthorized access. 

Depression as a Global Health Concern: 

Depression stands as a  mental health condition affecting many of individuals worldwide. Recognized as 

one of the most common mental illnesses, depression can significantly impact an individual's quality of 

life and overall well-being. 

Module 1: Depression Detection Quiz: 

Module 1 aims to assist individuals who suspect they may be experiencing symptoms of depression. 

Through a structured series of questions, users can assess their emotional state and well-being. This quiz 

serves as a  tool for self-evaluation and early detection of depressive symptoms, thereby facilitating timely 

intervention and support. 

Module 2: Emotion Detection: 

Module 2 introduces an innovative feature leveraging advanced computer vision techniques and the 

DeepFace library. This module enables real-time analysis of facial expressions, utilizing either a webcam 

or recorded images. By accurately discerning emotional cues, this feature provides insights into users' 

emotional states, thereby facilitating enhanced self-awareness and emotional well-being. 

 

2. LITERATURE REVIEW 

The implementation of technology in mental health, particularly in the form of a Depression Detection 

System using Facial Recognition and Quiz in Python, is situated within a broader context of addressing 

the global mental health crisis. A comprehensive literature review reveals several key themes and 

advancements in this field. 
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A. Traditional Screening Methods: 

Conventional methods for depression screening often rely on self-reporting through surveys and 

questionnaires. While widely used, these approaches may suffer from subjective biases and are dependent 

on an individual's willingness to disclose their mental state[4]. The limitations of these methods underscore 

the need for innovative, objective, and non-intrusive tools for early detection. 

B. Facial Recognition Technology for Mental Health detection: 

The integration of facial recognition technology into mental health patients has gained traction in recent 

years. Numerous studies explore the link between facial expressions and emotional states, emphasizing 

the potential of automated systems to detect subtle indicators of depression[1]. These studies form the 

foundation for the development of the proposed system, highlighting the relevance of facial cues in mental 

health assessment. 

C. Machine Learning in Mental Health Diagnosis: 

The literature emphasizes the role of machine learning algorithms in enhancing the mental health . The 

application of these algorithms to facial features and quiz responses allows for a more nuanced and 

personalized approach to depression detection[1]. Research in this area shows that potential of machine 

learning to discern patterns and trends that may elude traditional diagnostic methods. 

D. User Experience and Accessibility: 

An emerging theme in mental health technology is the importance of user experience and accessibility. As 

individuals may be hesitant to engage with mental health tools, the development of user-friendly interfaces 

becomes paramount[2]. The integration of interactive quizzes in the Depression Detection System aims to 

enhance user engagement and encourage a more comprehensive self-assessment. 

E. Ethical Considerations: 

The ethical implications of deploying technology in mental health cannot be overstated. Privacy concerns, 

consent issues, and potential biases in facial recognition algorithms are critical aspects that researchers 

and developers must address[3]. The literature underscores the importance of maintaining a balance 

between technological advancements and ethical safeguards to ensure responsible deployment. 

F. Cultural Sensitivity and Diversity: 

Cultural variations in expressions of emotion and mental health stigma are crucial factors influencing the 

effectiveness of depression detection systems. Literature highlights the importance of considering the 

cultural nuances in the development of such tools to ensure they are applicable and sensitive across diverse 

populations[2]. Research in this area contributes to a more inclusive and culturally competent approach, 

acknowledging that facial expressions may vary across different sociocultural contexts. 

G. Integration with Clinical Practice: 

The successful integration of technology into clinical practice is a critical aspect of the literature 

surrounding mental health tools. Studies emphasize the potential for systems like the Depression Detection 

System to complement traditional diagnostic approaches used by mental health professionals[8]. 

Collaboration between technologists and clinicians is highlighted as essential for ensuring the seamless 

incorporation of these tools into existing healthcare frameworks. 

H. Real-Time Monitoring and Intervention: 

The real-time monitoring capabilities of the proposed system align with the growing interest in continuous 

mental health assessment. Literature suggests that the ability to detect changes in facial expressions and 

quiz responses over time can contribute to more timely interventions[2]. This aspect is particularly relevant 

for individuals with chronic or recurring depression, allowing for personalized and timely support. 

https://www.ijfmr.com/
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I. Comparison with Existing Technologies: 

Evaluating the Depression Detection System in the context of existing technologies reveals a need for 

ongoing refinement and comparative studies[5]. Literature indicates that benchmarking against established 

diagnostic tools and technologies is crucial for validating the system's efficacy. Comparative analyses 

contribute to the growing body of evidence supporting the integration of technology in mental health while 

guiding future enhancements and developments. 

J. Longitudinal Studies and Outcomes: 

The literature highlights the importance of longitudinal studies to assess the long-term impact and 

effectiveness of depression detection systems. Understanding how individuals engage with the system 

over an extended period, as well as evaluating the outcomes of early interventions facilitated by the tool, 

provides valuable insights into its overall efficacy. This emphasis on longitudinal research contributes to 

the evidence base for the sustained effectiveness of technology-based mental health interventions. 

 

II. METHODOLOGY 

The algorithm begins by loading a pre-trained Haar Cascade classifier specifically designed for face 

detection. It initializes the webcam to capture video input. The duration of video capture is defined, 

typically set to 30 seconds for testing purposes. A variable named "depression_count" is initialized to keep 

track of potential instances of depression detected during video capture. 

Video Capture Loop: The algorithm enters a loop that continues until either the specified duration elapses 

or the user manually terminates it. Frames are continuously read from the webcam's video feed. Each 

frame is converted to grayscale to optimize face detection efficiency. 

Face Detection and Emotion Analysis: Utilizing the Haar Cascade classifier, the algorithm detects faces 

within the grayscale frame. 

For each detected face: A rectangle is drawn around the face on the original color frame to visually indicate 

the detected face. An attempt is made to analyze the dominant emotion present in the detected face using 

the DeepFace library. The dominant emotion extracted from the analysis result is determined. 

If the emotion is classified as 'sad' or 'fear', the algorithm increments the "depression_count" variable, 

indicating a potential sign of depression. 

Display and User Interaction: The algorithm displays the video frame with detected faces and the 

corresponding rectangles highlighting them. It checks for any key press events, allowing the user to 

terminate the video capture loop by pressing 'q'. 

Post-Processing and Feedback: After the loop terminates, the video capture device is released, and any 

OpenCV windows are closed. The algorithm analyzes the "depression_count" variable to assess the level 

of potential depression detected during the video capture. 

Based on the depression count: If the count exceeds a predefined threshold (e.g., 10), the algorithm 

indicates that signs of depression are detected. Otherwise, it states that no signs of depression are detected. 

The algorithm continuously captures video frames, detects faces, analyzes the dominant emotion in each 

detected face, and accumulates potential signs of depression. It provides real-time feedback on the 

presence of depressive emotions based on the analysis results. 

https://www.ijfmr.com/
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Figure.1- Block diagram 

 
Fig.2- Flowchart 

 

III. RESULTS AND DISCUSSION 

Using OpenCV for face detection and DeepFace for emotion analysis, the code iteratively processes 

images from live video, identifies faces and displays their dominant emotions. However, the effectiveness 

of this approach depends on several factors, including the accuracy of the algorithms used and the quality 

of the input video stream. In particular, the reliability of code can be affected by change in lighting 

conditions and facial expressions. 

While the code provides a useful starting point, its application in real-world scenarios should be taken 

with caution. Diagnosing depression is a complex process that involves a comprehensive assessment by 

mental health professionals, taking into account multiple factors that go beyond facial expressions alone. 

Thus, while the code may raise awareness or serve as an initial screening tool, it should not be used as a 
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stand-alone diagnostic tool. Instead, it could complement existing mental health assessments and 

interventions by providing additional insights into individuals' emotional states. 

Privacy and data management are important when analyzing facial data. Securing consent, protecting 

sensitive information, and complying with privacy regulations are important steps in the development and 

deployment of such applications. To increase the accuracy and reliability of facial expression analysis-

based depression detection systems, continuous algorithm refinement and validation is necessary. 

Collaboration between experts in psychology, informatics, and ethics will be key to developing effective 

solutions for monitoring as technology continues to evolve. 

 

IV. CONCLUSION 

Development of a Depression Detection System using Facial Recognition and holds significant promise 

in addressing the challenges associated with early detection and intervention in mental health. By 

leveraging advanced technologies such as facial recognition and machine learning algorithms, this system 

aims to provide a non-intrusive and accessible means of identifying potential signs of depression. The 

combination of facial expressions analysis and quiz-based tests enhances the system's accuracy and 

reliability, offering a holistic approach to mental health screening. 
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