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Abstract—The increasing cases of mental health
illness have given rise to the need for the
inexpensive, scalable, and easily accessible AI-made
support systems. Many mental health clients are
deprived of such needed emotional support because
it exists at lofty prices, takes time to schedule
appointments, or is limited in its availability
through the orthodox mental health avenues. This
study develops an Al-based chatbot that uses
sentiment analysis with NLP-based intent recognition
to offer a mobile mental health support service for
students. The participants were greatly engaged in
this study and achieved high accuracy in sentiment
detection, which portends the possibility of chatbot
existence alongside the current mental health
infrastructure. The report highlights the growing
trend of Al chatbots maturing into reliable mental
health partners that might successfully provide
offline, context-aware emotional support at regular
or emergency times. While conversational support
is but one aspect, this bot offers mood-tracking and
mindfulness-related suggestions based on breathing,
stress reduction, and journal writing prompts. Since
a higher grade of sentiment detection will be
achieved by using transformer pre-trained models,
users can record detailed sentiments. The chatbot
conforms to data protection regulations, ensuring
user privacy and ethical integrity as well. While
processing user input in real-time and giving
responses conveying sympathy pertinent to the
context, the chatbot creates a friendly and lively
atmosphere. This is how a chatbot makes the
real-time generation of an empathetic-context-
aware response to user input, coupled with a highly
useful and engaging user experience. This research
has witnessed promising results with high
engagement from student subjects and excellent
accuracy in sentiment detection, showing its
potential as an adjunct of conventional mental
health services.
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I INTRODUCTION

With a dramatic rise in mental health conditions, there
are obstacles many millions face when needing timely
service quality. Barriers can be affordability, stigma,
and the availability of a real mental healthcare
provider. When people are unable to get the
intervention they need, consequences may range from
economic instability to social withdrawal to emotional
turmoil. Groups most affected include those suffering
from chronic stress, senior citizens, and marginalized
members of society, who face a larger risk when mental
health interventions are late and end inefficiently. More
people are coming to understand that the opportunity
exists to provide scalable immediate nonjudgmental
emotional support through artificial intelligence (Al),
and such opportunities stand to improve mental health.
This research, through Python, aims to give an insight
into a systematic design of an Al-based chatbot for
emotion pattern tracking, customized response
generation, user sentiment analysis, and interactive data
visualization. Using NLP-based models, the chatbot
offers nurturing interactions by analyzing user inputs and
identifying emotional states. Users are given the
opportunity to track emotional inclinations for a given
span of time with the integration of data storing and
visualization tools in the chatbot.

NLP models help the chatbot analyze the user’s input
and identify the emotional states for empathetic
communication. Besides that, the chatbot has data
storing and visualization tools so that users can track
longer-term emotional trends. The deployment of the
chatbot is realized using Streamlit for guaranteeing a
seamless interactive experience. This methodology
covers everything from sentiment analysis to user
interface deployment and provides an organized
breakdown of the chatbot’s development.

While over half (53 percent) of respondents
worldwide state that they think about their mental
health "fairly" or "very often," people are likely to
consider their physical health (68%) "fairly/very often."
Compared to 5% who consider their physical health, 1
in 10 (11%) claim they never give their mental health
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Fig. 1: Mental Health Demographic Differences (
Image Credit: www.ipsos.com )

As shown in Fig.l the market for mental health
applications was valued at approximately USD 61.1
billion in 2023, and it’s been expected that the
upcoming market would grow with a compound annual
growth rate or CAGR of 17.9 % in 2024. Virtual
therapy for mental illnesses has been increasingly
popular due to its rising cases of mental health
disorders, awareness about treatments to accept, as well
as acceptance in many areas.

In Fig.2 the research paper presents an innovative all
inclusive approach for developing an Al-driven mental
health support chatbot built using Python. The chatbot
detects over time the mental health of users and
offers personalized emotional support through natural
language processing, sentiment analysis, and data
visualization. Health monitoring and support in this
way could enhance their accessibility to broader
populations.

Market Statistics

Mental Health
Apps Market
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Fig. 2: Mental Health Chatbot based Apps Market Size
(Image Credit: www.gminsights.com)

Depression and anxiety
management segment

$1.8BN

For the two promising results, early studies in chatbot
functioning mention an 85% accuracy for sentiment
analysis, whereas emotional response garnered 90% user
satisfaction. Emotions fluctuate closely with external
stressors like social pressure, professional pressure,
and bad sleeping quality, which are understood through
mood-tracking tools that allow users to observe such

patterning over time. An important question hence that
arises due to these results: Can Al-powered chatbots
become widely accessible, real-time, and personalized
mental health resources.

11 LITERATURE REVIEW

Boucher et al. [1] note that in this regard, having
concerns about mental health has actually resulted in
the need for fast and scalable solutions such as Al
chatbots. It seems that such chatbots may become
potential digital gold mines for mental health
interventions, including delivering interventions,
diagnostic support, behavior changes, and content
delivery. This represents a great paradigm shift toward
behavioral and care personalization in the context of
state-of-the-art Happify chatbots. Owing to their
potential to reform mental health care issues-For
instance, a huge contrast stands in the Resource Drain
between what is available and what is needed for the
mental health patient-A study on the weaknesses and
strengths of Al-assisted interventions in mental health
care has yet to be undertaken in depth. As novelties in
mental health care, the chatbots present new questions
for the drafting of an ethical framework for their use
that aims to maximize benefits from the data. The
extent to which chatbots can really assist psychological
conditions remains largely unappreciated.

The study by Oyebode, Oladapo et al. [2], on
adapting learning for medical informatics describes the
use of machine learning (ML) to customize the health
education and training data of each patient in support
of his or her individualized medical treatment. These
systems have shown high diagnostic accuracy, disease
management, and the provision of tailored
interventions. The review focuses on new machine
learning methods, data collection, and adaptation that
may facilitate scalable approaches toward mental health
interventions. Active implementations have been
hindered due to poor data quality, interand intra-group
variability, and volume limitations. Ethical questions of
data privacy and transparency of algorithms remain ever
pertinent. A lack of standardized guidelines to evaluate
the models and adaptive intervention strategies further
compounds the absence of scalable methods. Intensive
work is needed in this area to counter these
infrastructure hindrances with regard to sound use.

The research by Sarada Devaram et al. [3] provides
a paradigm for developing empathy-oriented chatbots
in mental health applications in an Al intervened
world. The hybrid intelligent method for identifying
epileptic seizure activities using wavelet transform and
approximate entropy was described in the Neural
Networks and Combinatorial Optimization: Network
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Optimizers ECE9761592020. All research reviews
across the past two decades suggest that working similar
approaches to personalized software systems based on
machine learning have been useful in all branches in
health care with health care presenting especially
promising trends.

Studies were done by Anja Thieme et al. [4], about
applying ML technology research for the new
opportunities of mental health treatments that include
symptom recognition, behavioral signature
identification, and treatment effects. Responding
chatbots show empathy and suggest why second-order
services work. There’s the prime welcoming-affectionate
terms that mean implying and conveying through
conversations with consumers to interact with chatbots
because they are feeling, thus denoting first order
services that function. Chatbots that have more
emotional intelligence would need even more
sophisticated artificial intelligence. However, we will
still call for the required improvements in algorithms for
computations to detect and react to emotions.

The study by Teodor Zidaru [5], public health does
liberate people; if Al tools were not included in the
stigmata obligation, their efforts could result in
improved justice and private issues while advancing
their swearing-in. The lack of public health research
carrying out its own operations justifies the studies:
design and management of interprofessional or
functionally integrated care pathways is still in its
infancy with regard to ethical issues, and patient-based
design of AI applications within, rather than just to
assess the product’s design without its creator.

The research on Al-related changes to mental
health care, with something else by David B. Olawade
[6], describes advantages for prioritizing optimized,
personal treatment and virtual care systems.
Technologies like these will allow for the possible
improvements in the distribution and profitability of
mental health interventions. Several of these concerns
related to ethical questions regarding data privacy,
algorithmic bias, and transparency of the medium must
be addressed. Although many regulatory frameworks and
validation processes-involving Al models have yet to be
defined, further research is necessary to frame and
continually make ethical, sustainable implementations.

The research conducted by Oscar A. Garcia
Valencia [7] highlights various aspects of digital
discrimination and makes a few additions regarding
chatbot-whose ethics on privacy and security allude to
adding personal users trust and enabling ethical
enforcement, for Al. In terms of the future-based aspect,
deployment of standards and transparency for Al in
healthcare are still not established yet. When deploying

ethical treatment of Al (and automation), it is about
geometrics: The terms and rules will need to be
articulated further to find equilibrium between
automation and human oversight, including attention to
finding a match in cultural and ideological issues. The
research presented by Stéphane Vial [8] provides
another rationale regarding the significance of effective
designs, which allow for the appropriate manner of
utilization. The greater individuals’ commitment, the
easier it becomes to show the utility of what is provided
and therefore overcome meaningful omission and
integrate access and usability and reliability as factors
of change towards behavior. Ultimately, the research
community has not yet employed a human-centered lens
in Al development that simply includes standardized
methods to create integration. If wanting to provide
greater personalized solutions to mental health using a
more human-based approach and further creating
proverbial bridges between a descriptive utilization
and every aspect of design principles, we will have an
entirely different new class

of health solution.

The study by Raymond Y. K. Lau [9], theorizes that
these chatbots do not contain Al but are transitioning
as part of mental health and seem to have potential in
therapeutic applications. Chatbots are easy to scale,
operate very easily, have qualities of automation, and
allow any form of behavior modification with self-
reflection. He advocates for qualitative study on the
effects of wellness holes on the effective use of a
chatbot, the user experience of chatbots and ethical
thinking towards chatbots. Future research options:

creating governance for chatbot wuse, furthering
personalization  operationalization and  improving
algorithmic transparency.

The work of Giovanna Nunes Vilaza[10],

recognized the potential of Al-assisted CBT in
providing some wider mental support at times of crisis
such as COVID-19. Ethical guidelines/protocols need
to be put into place that guarantee user safety and trust
in the use of that Al framework so maybe privacy,
accountability, and autonomy will still be solved.
Hopefully these studies will help clarify those issues in
developing a guide model of acceptable introduction of
Al in Mental Health.

The study Avyay Casheekar[11], states that Al
chatbots have importance to mental health care for
future literature. Al Chatbots for mental health: A
review of literature indicate a variety of applications
and transformative possibilities in a number of
disciplines including mental health. Health biases, ethical
dilemmas and personalization challenges still remain.
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IIT MOTIVATION & NOVELTY
A. Motivation

The motivation behind developing an Al-driven
chatbot for mental well-being support stems from the
growing need for accessible and scalable mental health
resources. Mental health issues, such as anxiety and
depression, are on the rise globally, yet many individuals
face barriers to accessing traditional support systems,
including stigma, cost, and limited availability of
mental health professionals. An Al based chatbot can
close the gap by providing users with immediate, non-
judgmental, and individualized emotional support,
regardless of location or financial capability.

Furthermore, leveraging artificial intelligence in
mental health applications can help facilitate emotional
regulation and self-awareness. With the ability to collect
sentiment analysis and track mood, the Al-based
chatbot can help users reflect on their emotional
patterns and pursue their well-being. This project also
wanted to investigate the applications of Python-based
tools like Hugging Face’s Transformers, Streamlit, and
Pandas in developing an easy-to use and meaningful
mental health support system.

B. Novelty

- Utilizes Hugging Face Transformers to
successfully classify complex emotions through
sentiment analysis.

- Offers a program of mood learning purposes
where users are classified by their mood and receive
tailored empathetic messages.

- Includes mood tracking and visualizing tools
through Pandas and Matplotlib, allowing users to
monitor emotional fluctuations over time and watch how
their mood has ebbed and flowed during different life
experiences.

- Records and keeps track of all conversations and
their emotional reporting, which fosters self awareness
and shows the user how to manage mental health in a
proactive way.

- IS NOT a standard chatbot and features real time
emotional support that is context aware, with trend
charts and personalized feedback.

- Offers a basis for the development of emotionality
intelligent virtual companions that support all aspects
of mental health and well-being.

IV. METHODOLOGY

This methodology illustrates how the Al-based
chatbot’s use of sentiment analysis to follow mood and
provide emotional support. Through automated mental
health monitoring, involving a simple engaging channel,
we achieved an NLP processing pipeline,

including mood classification, response generation of
the chatbot, and real-time visualization. Future
enhancements could leverage the multilingual and
machine-learning aspect of adaptive responses to
increase mental health support system, via an Al
chatbot.

A. Project Implementation Analysis

The first stage of the methodology consists of a
thorough literature review to give context around the
current state of Al use in mental health. In particular,
the literature review demonstrates how Al (especially
through the use of chatbots) allows for emotional
support that is easily accessible and more importantly,
without judgment. The literature review also identified
significant problematic areas regarding ensuring
empathy and accurate emotional recognition, which the
proposed chatbot was developed.

The following are key takeaways from the literature
review:

- Al chatbots enhance the accessibility of mental
health assistance by giving immediate help.

- Sentiment analysis models, and especially
pretrained transformer models, provide reliable mood
detection.

- The human-like functionality of these models
makes for better engagement with users and emotional
comfort.

- In support of the momentary experiences listed
above, tracking one’s mood and visualizing one’s moods
contributes more to one’s self-awareness and emotional
health.

The above means implements insights from the
momentary experiences in a structured, multi-step
method to develop a chatbot that participants can use
to track changing emotional health and obtain genuine,
real-time support.

B. Sentiment Analysis for Distressed Student Mood
Detection

The sentiment analysis which is central to a chatbot
will also be able to quantify the user’s degree of
affective state. The model that is trained to carry out
sentiments within general lines already exists in the
Hugging Face’s Transformers library, and is used by the
chatbot to instantly quantify inputs as either positive or
negative. The propensity to map the sentiment score
will map the bot’s response from the user’s emotional
state mapping in the mood category. The second stage of
training will accommodate the sentiment model on the
dataset with specific emotional state expressions
labelled in category labels. This way the sentiment
model will be orientated to work best for the chatbot.
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Timestamp

19-01-2025 11:36|stressed Neutral
19-01-2025 11:36|happy lVery Happy
19-01-2025 11:37|sad |sad
19-01-202511:37|stress  |Neutral |
19-01-202511:37|stress  [Neutral |

19-01-2025 11:38|netural Neutral |

19-01-2025 11:38|normal Happy \

19-01-2025 11:39|normal Happy
19-01-2025 11:39|angry Sad

19-01-2025 11:39 Sad

19-01-2025 11:43|Very Happy _|Very Happy |
19-01-2025 11:43|Very Happy _|Very Happy |
19-01-2025 11:44|Happy [Very Happy
19-01-2025 11:44|Sad |sad

19-01-2025 11:44|Very Sad |very Sad

Fig. 3: Input Dataset Table

As shown in Fig.3 the system takes pre-trained
models from Hugging Face’s Transformers library to
create confidence scores and classify the user’s input as
positive or negative. The moods are also classified
based on the emotion scores for additional
interpretability. To facilitate interpretability, the
chatbot classifies the moods according to the sentiment
scores:
- Very Happy (Highly Positive, score > 0.9)
- Happy (Positive sentiment)
- Neutral (Balanced sentiment)
- Sad (Negative sentiment)
- Very Sad (Highly Negative, score > (.9)

C. Data Preprocessing and Augmentation

Data preprocessing for appropriate data text, which
preceded the text analytics, supported the well-
functioning of the chatbot. Textual data preparation
was essential to this process. This data "cleaning" was
centered on text normalization, and sifting out of
unwanted parts such as typos, special characters, or
extra spacing. The goal here was to clean-up and
standardize the data. Therefore, text was normalized
into numerals for machine learning models to read.
These current advanced embeddings have gone further
to include embeddings from transformer models that can
establish relationships within the text, along with more
contextual accuracy.

D. Chatbot Response Generation

The chatbot’s response generation class creates for
each user appropriate and sympathetic responses
according to the system’s mood analysis of the user.
The chatbot has predefined responses for situations
based on the user’s specific emotional state allowing the

user to tell their stories, express concerns, or simply
receive messages of comfort. This approach guarantees
that there is always understanding and engagement by
the chatbot.

Al-Driven Mentsl Well-being
Chatbot

Fig. 4: Various Test Cases for the Bot built on Streamlit
As shown in Fig.4, when the system and sentiment
analysis of the situation is conducted, the chatbot will
suggest considerations or actions which are appropriate
to the mood it has detected. Thus, all speech-based
chatbots are developed based on a series of systematic
procedures to create empathic responses:

- Happy users can share a positive experience.

- Neutral users can think openly.

- Sad and very sad users will receive supportive and
compassionate responses.

E. Mood Tracking and Data Storage

During each direct interaction of a user with the
chatbot, the timestamp of that interaction, the user
input, identified mood category, and confidence score
were recorded in a CSV file. Then, these data could be
utilized to allow the user to assess changes in their
emotions over longer periods of time, so that they
could increase their self-awareness and monitoring of
their mental health. Thus, storage mechanism provides
users with an ability to track their emotional patterns in
an effort to maintain control of their mental health and
eventual well-being. Every user interaction app used to
track emotional patterns over time are recorded by the
chatbot. Through the use of a CSV-based storage
mechanism, the information that gets logged in a CSV-
based storage mechanism is as follows:

- Timestamp of a user interaction.
- User input text for analysis.

- Detected mood category.
- Sentiment confidence score.
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F. Visualization of Mood Trends

With Pandas and Matplotlib, the chatbot processes
the recorded mood data to create bar charts that show
daily mood distributions. This user friendly
visualization helps users reflect on their mental state by
shedding light on persistent emotional patterns and
long-term mood swings. The visualization module of
the application contains easy-to-read charts that ensure
user-friendliness. The data visualization features of the
chatbot perceptibly improve self-awareness through the
use of Pandas and Matplotlib. The information
regarding trends in mood is displayed as bar charts.
The mood-trend report is generated as bar charts for
further insight into:

- Recurring emotional patterns.

- Long-term mood fluctuations.

- External influences affecting mood (e.g., work
stress, social interactions, sleep quality).

G. User Interface and Deployment

Streamlit is responsible for the deployment of the
chatbot, which ensures an interactive experience for
users to input their emotional states and receive
feedback that is tailor-made for them, as well as access
to mood trends. The Ul is clean and simple, and still de
facto usable for people of varying levels of technical
ability.

Streamlit, specifically for deployment of the chatbot,
provides an engaging and user-friendly experience
where the system allows users:

- To enter their current emotional state.
- To get a custom chatbot response.
- To track mood over time, with visualization.

H. Deployment and Scalability

The deployment phase analyzed the functional and
scalability conditions of the test cases of the chatbot.
The development of a prototype has made substantial
progress towards the desktop and mobile specifications
of the design. However, scalability will need to
anticipate multilingual meanings in the chatbot,
implement voice recognition, and enable connectivity to
wearables as enabled by the connotation of GCMH.

IV RESULTS & DISCUSSIONS
A. Results

Favorable results have been obtained by aggregating
across a Python-based, Al chatbot to support mental
health across several systems areas. The sentiment
analysis component, relying on the Hugging Face
transformers library for natural language processing
had excellent accuracy levels, successfully classifying
user input into three groups: positive, neutral, and

negative. The mood classification, which assigned scores
to feelings (i.e. 3. Very Happy, Happy, Neutral, Sad,
Very Sad) which enabled the chatbot to transmit very
customized information. Customers felt they were
listened to and supported by a chatbot, especially when
the chatbot addresses customer feelings with feeling-
based emotional resonance.

Legin Scrven 2o A-Drives MentalWell-being
Chathet

Vood Jovral

Fig. 5: Chatbot User Interface Consolidation

Results Screen

As shown in Fig.5 a noteworthy finding was the use
of a pre-trained model for sentiment analysis that yielded
a very high accuracy of approximately 85% for
classifying users emotional states correctly. There were
five recast moods identified among users as Very Happy,
Happy, Neutral, Sad, and Very Sad, using the
sentiment score from the model as described
previously. The chatbot was particularly proficient at
identifying strong emotions, especially in the case of
very positive (Very Happy) and very negative (Very
Sad) moods, achieving scoring above 90% in these
cases.

Fig. 6: Various timestamp-based Mood Trend§ Captured

The analysis results yielded several notable findings:
As shown in Fig.6

- High Sentiment Analysis Accuracy — The app
demonstrated an 85% accuracy rate in correctly
categorizing user emotions into Very Happy, Happy,
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Neutral, Sad, and Very Sad, ensuring precise sentiment
interpretation and personalized response generation.

- Strong User Engagement and Satisfaction — A
final interaction survey indicated a 90% user
satisfaction rate, with participants appreciating the
chatbot’s empathetic and context-aware responses,
reinforcing its effectiveness in providing emotional
support.

- Effective Mood Tracking and Visualization — This
app successfully logged and visualized emotional trends
over time, revealing clear correlations between
external stressors (e.g., workload, social interactions,
and sleep patterns) and emotional fluctuations, offering
users valuable insights into their mental well-being.

- Challenges in Handling Complex Emotions — The
app struggled randomly with nuanced expressions such
as sarcasm or mixed emotions, highlighting the need
for advanced contextual understanding and adaptive
learning mechanisms.

Scalability and Potential for Broader Application —
This app’s real-time sentiment analysis, personalized
response system, and longterm emotional tracking
make it a scalable tool that can be further enhanced for
multi-language support, integration with wearable
devices, and Al-driven personalized interventions. As
represented in Fig.7.

Timestamp Input Mood Conﬁdenc4
19-01-2025 11:36|stressed Neutral 0
19-01-2025 11:36|happy Very Happy 0.8
19-01-2025 11:37 [sad Sad 0.5

| 19-01-2025 11:37 [stress Neutral 0
19-01-2025 11:37|stress Neutral 0
19-01-2025 11:38|netural Neutral 0
19-01-2025 11:38|normal Happy 0.15
19-01-2025 11:39|normal Happy 0.15
19-01-2025 11:39|angry Sad 0.5
19-01-2025 11:39|angry Sad 0.5
19-01-2025 11:43|Very Happy Very Happy 1

| 19-01-2025 11:43 Very Happy |Very Happy 1
19-01-2025 11:44 |Happy Very Happy 0.8
19-01-2025 11:44|Sad Sad 0.5
19-01-2025 11:44|Very Sad Very Sad 0.65

| 19-01-2025 11:45|Very Sad Very Sad 0.65

Fig. 7: Input Mood with Trends Captured & Confidence
Score Calculated

B. Discussion

In every way, the autonomous chatting bot
effectively promotes mental health in an overall
discursive context space if it provides sentiment-aware
responses to ever-increasing emotional states and long
term emotional monitoring, but there is definitely a lot
more developing to be done in adaptive learning and

complexity and identification of emotional nuances as
well. There is  definitely a  promising
visualization/graphing tool for mood trends, and also
maps change in emotionality can be looked at
according to time along the two dimensions: external
stressors emotional state and social interactions.

V CONCLUSION

In taking action moving forward to meet these end
goals, the chatbot app serves as a possible solution to
gaps in the traditional mental health service delivery
way. The chatbot is able to act on behalf of people
experiencing emotional distress to provide immediate,
personal, and nonjudgmental supportive services thus
providing the small chance to beat the mental health
adversary. There are Two final suggestions to increase
the effectiveness of the chatbot are:

1)  adding multilingual support, and
2)  considering adaptive responses at a global scale.

Mood Trends Over Time

Maood Count

2025-01-20

@
g
n
N
-1
~

Date

Fig. 8: Various Student Group Mood Trends
Captured Date Wise

As shown in Fig.8, Evidence of the effective
application of Al in the mental health field, is the
creation of an Al-powered Python chatbot which
provides mental health support. The chatbot utilized
sentiment analysis, mood classification, and data
visualization as strategies to assist clients with
emotional support and mental health tracking in regards
to emotional trends over time. It was very important

for self-reflection and emotional self-regulation, that the
system provided sympathetic responses to moods that
were identified so clients felt both understood and
encouraged.

©iJournals Publications 2025 | 29




iJournals: International Journal of Software & Hardware Research in Engineering

ISSN:2347-4890, ijournals.in/ijshre
Volume 13 Issue 10, October 2025

FUTURE SCOPE

While the present Al-enabled chatbot model works
quite well in regards to mental health support, many
future elements of development can expand the
capability and reach of the whole paradigm. The main
development avenue for improvement could be in the
adaptive response generation.

The response adaptability using machine-learning
algorithms would help such a chat learn from the user
interactions and adapt to be more contextually aware
and personalized. These will allow for -closer
engagement with the wusers with more relevant
engagement of emotional support. This is one area that
improved; another would be providing for multiple
languages. Such multiple supports would allow the
chatbot to reach wider on account of mental health
being a universal challenge.
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