INTERNATIONAL JOURNAL OF PROGRESSIVE e-1SSN
[JPREMS RESEARCH IN ENGINEERING MANAGEMENT 2583-1062
—_—~ "/

AND SCIENCE (IJPREMS) Impact
WWW.ijprems.com (Int Peer Reviewed Journal) Factor :
Vol. 04, Issue 08, August 2024, pp : 591-594 5.725

editor@ijprems.com
DEPRESSION DETECTION VIA FACIAL IMAGES USING MACHINE
LEARNING
Alan Joseph?, Elna Saji?, Noel Xavier3, Steffy Somy*

12345tudent, Information Technology, Amal Jyothi College of Engineering, Kanjirappally, Kerala, India.
DOI: https://www.doi.org/10.58257/1JPREMS35773

ABSTRACT

Our application revolutionizes depression detection by analyzing facial expressions without intrusive devices. Using
advanced technology and the Resnetv52 Convolutional Neural Network (CNN) model, we extract key features like
eyebrow movements, lip patterns, and nasal expressions to identify signs of depression. Users can access our platform
for screening tests directly from their devices. If depressive symptoms are detected, our platform connects them with
certified medical professionals for diagnosis and ongoing evaluation. Our system generates detailed reports on
depression severity and treatment options. Designed for user privacy and confidentiality, patient data is securely stored
and accessible only to authorized medical personnel. The platform ensures seamless communication between patients
and doctors, supporting ongoing consultation and treatment. Patients can track their progress and access their medical
history anytime, aiding informed decision-making and continuity of care. Our innovative approach aims to improve
mental health outcomes and enhance overall well-being.
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1. INTRODUCTION

Depression, a prevalent mental health disorder, often manifests as persistent sadness, loss of interest, and various other
symptoms affecting daily life. Early detection is vital for effective treatment and improved outcomes. Our website
pioneers a novel approach to depression detection, utilizing advanced technology to analyze facial expressions and
features. Through machine learning and computer vision, we extract and interpret facial cues from images and videos.
By offering a noninvasive and accessible solution, we aim to revolutionize depression diagnosis, facilitating timely
intervention and support for individuals navigating the complexities of mental health. Join us in our mission to transform
mental health care and promote well-being for all. Common mental health disorders such as depression are characterized
by persistent feelings of sadness, loss of interest in previously enjoyed activities, and a range of other symptoms that
significantly impact daily functioning. Recognizing the signs and symptoms of depression is crucial for early detection
and intervention, which can lead to more effective treatment and improved outcomes for individuals affected by this
condition. One promising avenue for early detection and understanding of depression is through the analysis of facial
expressions and features. Research indicates that individuals experiencing depression often exhibit distinct patterns of
facial expressions, which can provide valuable insights into their mental health status. Leveraging advancements in
machine learning and computer vision technology, our approach focuses on extracting and analyzing facial features
from images and videos to identify potential indicators of depression. By harnessing the power of artificial intelligence,
we aim to develop innovative tools and algorithms that can accurately detect and assess depressive symptoms based on
facial cues. This groundbreaking approach has the potential to revolutionize how mental health disorders are diagnosed
and treated, offering a noninvasive and accessible solution for individuals seeking support for their mental well- being.
Join us in exploring the intersection of technology and mental health to pave the way for a brighter future with improved
mental health outcomes for all.

2. METHODOLOGY

ResNet50V2 is a powerful deep convolutional neural network architecture designed for image recognition and
classification tasks. It is an improved version of the original ResNet50 model, incorporating advanced architectural
changes for better performance and efficiency. Here's a brief description of ResNet50V2 and its layers:

1.Input Layer: - ResNet50V?2 takes input images typically of size 224x224 pixels with three color channels (RGB).

2. Convolutional Layers: - The initial layers consist of convolutional operations that extract low-level features from
the input images. ResNet50V2 uses a series of convolutional layers with varying filter sizes to capture different levels
of abstraction.

3. Residual Blocks: - ResNet50V2 is structured around residual blocks, which contain skip connections (or identity
shortcuts) to mitigate the vanishing gradient problem in deep networks. Each residual block consists of multiple
convolutional layers followed by a skip connection that adds the input to the output of deeper layers. This architecture
enables the network to learn residual functions, making it easier to train very deep networks.
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4. Bottleneck Architecture: - ResNet50V2 employs a bottleneck architecture in its residual blocks, which includes
three types of convolutional layers: 1x1 convolutions, 3x3 convolutions, and another set of 1x1 convolutions. The 1x1
convolutions are used for This design improves training performance and convergence by addressing the issue of
vanishing gradients.
5. Pre-Activation Units: - ResNet50V2 incorporates preactivation units, where batch normalization and activation
functions (e.g., ReL.U) are applied before convolutions.
6. Batch Normalization: - Batch normalization is extensively used in ResNet50V2 to normalize the inputs of each
layer, enhancing training stability and accelerating convergence. Normalizing the inputs helps in mitigating issues like
internal covariate shift and improves the overall performance of the network. dimensionality reduction and restoration,
making the model more computationally efficient.
7. Global Average Pooling (GAP): - Instead of fully connected layers at the end,ResNet50V2 employs global average
pooling (GAP) to reduce the number of parameters and prevent overfitting. GAP computes the average of each feature
map across spatial dimensions, producing a compact representation of the features. 8. Output Layer: - The final layer of
ResNet50V2 is typically a softmax layer for multi-class classification tasks, providing probabilities for different classes
based on the learned features.
2.1 Depression Recognition
The process of identifying or diagnosing depression in individuals based on various indicators, which may include
behavioral, physiological, or visual cues.
2.2 Face Recognition
The technology or process of identifying and verifying a person's identity based on facial features, often employed in
security systems, computer vision applications, or authentication processes.
1.3 Convolutional Neural Networks (CNN)
Convolutional Neural Networks (CNN) are a class of deep learning algorithms primarily used for image and video
recognition, which automatically and adaptively learn spatial hierarchies of features through the use of convolutional
layers.
2.4 Transfer Learning
A machine learning technique where a pre-trained model on a large dataset is adapted to a different but related task. It
leverages the knowledge gained from the original task to improve performance on the new task.
2.5 Machine Learning (ML)
A branch of artificial intelligence that enables computers to learn from data and improve their performance over time
without being explicitly programmed. ML algorithms build models based on sample data to make predictions or
decisions.

3. MODELING AND ANALYSIS

CNN Model
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Figure 3: Block Diagram shows recognition, by outlining the steps of uploading video data, preprocessing the data,
training the model, and then evaluating and visualizing the output.
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4. RESULTS AND DISCUSSION

The technology for depression detection applies a sophisticated system of analysis that is based on ResNet50V2 model,
which has many layers to assess depression indicators extensively. In case where the user uploads or captures a video
of someone else, ResNet50V2 as an analyses by parts system carefully looks at how various aspects relate to depression.
After conducting the analysis, if the person is detected with any signs of depression, they are immediately redirected by
the system to an appropriate counselor specialized in that area. A critical role played by the counselor is providing
personal support and counseling customized to meet particular needs of an individual thereby creating a collaborative
environment for conquering depression. During the intervention process, continuous assessment from the therapist
guarantees that there is ongoing care and monitoring for progress tracking as well as addressing emerging challenges
effectively. With regular evaluation and support, it seeks to enable them in overcoming their depressed state into mental
wellness. Integration of advanced technologies such as ResNet50V2 into depression analysis alongside personalized
therapy sessions and continuous appraisal represents a comprehensive approach towards addressing mental health
concerns in this website. This integrated approach not only identifies and acknowledges cases of depression but also
provides ways towards recovery and eventual escape from the chains caused by depressed life.

5. CONCLUSION

The depression detection website is designed to utilize the advanced capabilities of the ResNet50V2 model, which
comprises various layers to analyze depression indicators in individuals. Users can either upload or capture a video of
the person they are concerned about. Once the video is uploaded, the system leverages the ResNet50V2 model to analyze
facial expressions, body language, and other visual cues to determine the likelihood of depression. If depression is
detected based on the analysis, the individual is promptly directed to a professional counselor. The counselor plays a
crucial role in providing personalized support and guidance tailored to the individual's needs. Through continuous
evaluation and counseling sessions, the counselor works with the person to develop coping strategies, address underlying
issues, and foster a supportive environment conducive to recovery. The counseling process is not limited to a single
session but involves ongoing support and monitoring to track progress and make necessary adjustments to the treatment
plan. The goal is to empower the individual to overcome depression and regain a sense of well-being and mental health.
With consistent effort and guidance from the counselor, the individual can eventually emerge from depression and lead
a fulfilling life free from its grip.
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