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Abstract

The increasing prevalence of mental health issues among students necessitates the development of efficient
and reliable tools for early detection and intervention. Traditional assessment methods often prove time-
consuming, subjective, and stigmatizing. This project aims to address these challenges by developing an Al-
powered chatbot that analyzes student mental health through user queries and facial emotion recognition. It
also has an integrated set of questionnaires, based on which an assessment is done to generate personalized
reports, providing expert guidance and self-awareness support. This will empower students to gain a better
understanding of their mental well-being. The project will explore the potential limitations and ethical
considerations associated with the use of Al in mental health assessment, laying the groundwork for future

development and refinement of this valuable tool.
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1. Introduction

In today’s fast-paced educational environments,
students face a unique set of challenges that can
significantly impact their mental health, from
academic pressures to social and personal demands.
Addressing these concerns effectively and early on is
crucial, yet traditional mental health assessment
methods are often lengthy, require professional
intervention, and sometimes carry a social stigma that
can deter students from seeking the help they need.
Enter 'WeCare: Student’s Mental Health Analyzer'—
a web-based application specifically designed to
bridge this gap by providing an accessible, efficient,
and stigma-free solution for mental health
assessment. Leveraging the power of machine
learning, WeCare combines facial emotion
recognition through Convolutional Neural Networks
(CNNSs) and natural language processing (NLP) to
interpret responses from a structured questionnaire,
creating a holistic view of each student's mental
health status. Beyond simply identifying potential
issues, WeCare aims to create a proactive and
preventative approach to student well-being. By
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integrating these cutting-edge technologies, the
application offers a nuanced understanding of a
student's emotional landscape, transcending the
limitations of self-reported data alone. [2] This multi-
modal approach allows for the detection of subtle
emotional cues that might otherwise go unnoticed,
providing a more accurate and comprehensive
assessment. With real-time insights and user-friendly
design, WeCare offers a supportive, non-intrusive
tool to identify early signs of mental health issues,
fostering timely interventions that can make a
positive difference in students' lives. The platform is
designed with student privacy and confidentiality at
its core, ensuring that data is handled responsibly and
ethically, fostering trust and encouraging open
engagement. The project’s goal is to empower
students by providing them with an accessible,
judgment-free platform to understand and monitor
their mental well-being, ultimately contributing to a
healthier, more supportive academic environment.
Furthermore, WeCare is envisioned as a dynamic tool
that can evolve with the changing needs of students,
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incorporating feedback and adapting to new research
in mental health and technology. By fostering a
collaborative  ecosystem  involving  students,
educators, and mental health professionals, WeCare
aims to become a cornerstone in promoting a culture
of wellness within educational institutions.[1]
2. Methodology
In designing "WeCare: Student’s Mental Health
Analyzer," a range of methodologies is applied to
ensure a comprehensive, accurate, and responsive
approach to mental health assessment. This section
reviews key methodologies, including Convolutional
Neural Networks (CNNs) for facial emotion
detection, natural language processing (NLP) models
for interpreting questionnaire responses, and
optimization techniques for efficient data processing.
Figure 3 shows Your Face Cam is Used for A Better
Understanding of Your Behavior Patterns.

1.1 Facial Emotion  Recognition  with

Convolutional Neural Networks (CNNs)

Objective: Detect facial expressions to infer
emotional states such as happiness, sadness, and
anxiety.
Data Acquisition: The model utilizes large, labeled
datasets like FER-2013 or CK+, known for diverse
facial expression samples, to train CNNS.
Preprocessing: Images are preprocessed through
resizing, normalization, and augmentation (flipping,
rotation, contrast adjustments) to improve robustness
and prevent overfitting. [4]
Model Architecture and Training: CNN
architectures such as VGG or ResNet are preferred
for emotion detection due to their deep feature
extraction capabilities. Batch normalization and
dropout layers enhance generalization, while training
employs gradient descent optimizers to minimize loss
functions. [6]
Performance Evaluation: Cross-  validation
techniques ensure model stability, while metrics like
precision, recall, and F1-score measure effectiveness
in detecting varied emotions.
Optimization for Real-Time Application:
Techniques like pruning and quantization reduce
model size for faster inference, crucial for responsive
emotion detection in real-time settings.

1.2 Questionnaire Analysis via Natural
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Language  Processing and
Classification Models
Text Processing: Student responses to multiple-

choice questions are tokenized and converted into

(NLP)

numeric formats using TF-IDF vectors or
embeddings, enabling efficient input into
classifiers.[3]

Classification Model Selection: Models like

Support Vector Machines (SVM), Random Forest, or
neural networks classify mental states based on
questionnaire answers. Model selection prioritizes
both accuracy and computational efficiency.
Sentiment Analysis and Emotion Detection: For
deeper insights, NLP models may perform sentiment
analysis to detect underlying emotions within
responses. This complements facial emotion
detection and helps refine mental health assessment.
Training and Validation: Models are trained on
structured datasets linking questionnaire responses to
specific mental health statuses. Techniques like k-
fold cross-validation improve generalization,
ensuring the model’s applicability across varied
student demographics.
1.3 Data Processing and Model Optimization
Techniques
Data Pipeline Development: WeCare processes
both image and text inputs using a streamlined
pipeline, handling tasks such as feature extraction,
data normalization, and image resizing. This pipeline
enhances data consistency and minimizes latency.[5]
Model Optimization: Hyperparameter tuning,
regularization techniques, and model ensembling are
employed to maximize model accuracy. These
strategies improve both classification and emotion
detection models, providing reliable predictions.
Real-Time Performance Enhancements:
Asynchronous processing and batching reduce
latency, while API deployment for the CNN and NLP
models supports real-time feedback in the user
interface.
1.4 Ethical Considerations and Data Privacy
Measures
e Anonymization and Security: WeCare
follows privacy-by-design principles,
ensuring that data is anonymized and stored
securely. Only essential data is retained,
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reducing privacy risks. Figure 2 shows Close-
Ended Questionnaire.

e Bias and Fairness: WeCare addresses
potential biases in model performance by
evaluating fairness across demographics.
Fairness-aware algorithms help mitigate
biases, ensuring equitable model
performance.

Through these methodologies, WeCare strives to
deliver accurate, real-time mental health insights in a
user-friendly, accessible format, providing early
support to students in a safe, stigma-free
environment. The application’s dual approach of
facial emotion recognition and questionnaire analysis
combines the advantages of visual and text-based
assessment for a comprehensive view of mental
health.[7]

3. Results and Discussion

Results of our project are mentioned in the form of
the website’s snapshots and what various features we
have provided for mental health support. Figurel
shows Register Before You Login.[8]

WeCare @ Home . Register

v Register Before You Login

2 nome

Enter your neme

i Email:

# login
€ vade vin ® by Team wecare

Figurel Register Before You Login

» Close-ended Questionnaire

Please answer all questions honestly. Your responses vill help us understand how to better support you. @

Progress: 0% Complete

3 No

Figure 2 ﬂcvflose-Ended Questionnaire
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Figure 4 Mental Health Analysis Report

Conclusion

WeCare marks a significant step forward in
addressing mental health challenges within
educational settings by merging advanced technology
with psychological insights. Through its combination
of machine learning models for facial emotion
recognition and questionnaire-based assessments,
WecCare provides an innovative and comprehensive
approach to mental health analysis. This tool
empowers students to gain awareness of their
emotional well-being in a stigma-free, non-
judgmental environment, encouraging self-reflection
and timely intervention. The broader adoption of
WeCare could greatly benefit educational
institutions, healthcare providers, and workplaces,
offering a means to monitor well-being, identify
individuals at risk, and take proactive steps to support
mental health. Ultimately, WeCare has the potential
to transform mental health support, contributing to
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healthier, more supportive academic and professional

environments. Figure 4 shows Mental Health
Analysis Report.
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