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Abstract - Mental health problems hit about one in eight people
worldwide, but getting help is hard because there aren’t enough
professionals, care costs too much, and stigma still lingers [1].
Digital tools, like chatbots, can be scaled easily, but they often
don’t connect well to personal tracking or helpful wellness
resources. This paper introduces Mindful Harbour, a web
platform that pairs Google’s Gemini 2.5 Flash chatbot with
mood tracking and wellness tips, making emotional support
easier to access and grow. We built the system with a Model-
View-Controller setup using Flask, SQLite, and the Gemini APIL.
We also used context-aware prompting, so the answers stayed
empathetic and safe. We checked the platform with unit,
integration, system, and load tests (98% unit coverage) using 100
simultaneous users, and we also ran a small usability test with
real people. Our unit tests hit 98% coverage. All integration and
system tests passed, and the load tests averaged 2.4 seconds per
response with only a 0.5% error rate. The usability study found
users finished 95-100% of tasks and felt very satisfied, saying
the AI’s empathetic responses and mood tracking kept
everything going smoothly. Safety filters stopped all harmful
results in over 50 test cases. Mindful Harbour shows how Al
platforms can close key gaps in mental health care. It blends
chat-based Al with long-term mood tracking in an easy web tool,
giving people a judgment-free, scalable way to handle mild
anxiety and stress. Next, we’ll add memory that carries across
sessions and link in binary crisis detection models to improve
safety and ongoing continuity.

Keywords - Artificial Intelligence, Mental Health, Chatbot,
Digital Intervention, Flask, Gemini API, Mood Tracking,
Accessible Care.

1. INTRODUCTION

Mental health is essential to people’s well-being worldwide,
but it’s still one of the most ignored parts of public health. The
World Health Organization says about one out of every eight
people around the world has a mental health condition. Even
with how common mental health needs are, getting help is
still hard: there aren’t enough mental health professionals,
therapy can cost about $60-$120 a week online, and stigma
keeps many people from reaching out [1, 2].
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To deal with these problems, more digital mental health tools
have appeared. At first, people built simple information
websites, or they created structured apps for CBT. Still, many
of these solutions have major shortcomings. Apps like
Headspace may be cheap and soothing, but their chats don’t
feel deep or tailored to you. On the other hand, CBT chatbots
such as Woebot use research-backed methods, but they can
seem stiff and don’t always feel as natural or flexible as real
conversation [3, 4]. Services such as BetterHelp connect you
with licensed professionals, but many people still can’t afford
it, and there are often waiting times too[5].

There’s a missing platform in today’s digital world, one that
blends a caring, chat-based helper with mood tracking, all
wrapped in an easy-to-use web interface. Because we noticed
people looking for emotional support late at night when no
professional help is available, this study set out to create a
complete, all-in-one solution [6, 7]. This paper presents
Mindful Harbour, a web app that offers quick, anonymous,
nonjudgmental emotional support.

Mindful Harbour uses Google’s Gemini 2.5 Flash Al to chat
in a natural, caring way, while keeping mood tracking and
first checks secure, offering a steady, scalable option instead
of old-style care. The platform protects your privacy and
works all day, every day, serving as a helpful add-on for
people dealing with mild anxiety, stress, and mood swings.

2. LITERATURE REVIEW

Digital tools for mental health work, and research proves it.
Meta-analyses show that digital CBT can meaningfully lower
depression and anxiety symptoms, and its results are about as
strong as traditional in-person therapy. Conversation agents,
in particular, are showing real promise. In a randomized
controlled trial, Woebot helped young adults feel less anxious
than a simple information group, showing a clear impact
(Cohen’s d =0.44) [3].
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More than standard CBT, empathy-focused chatbots such as
Wysa have delivered real results, people report feeling
noticeably better after talking with the Al [4]. Research on Al
empathy suggests that large language models can answer with
strong emotional accuracy, but these conversations are still
simulated, so they must be built carefully to prevent harm. It
points to the field’s biggest worry: safety. Careful prompt
engineering and content checks help reduce risks, like the Al
giving dangerous advice or pretending to offer therapy it can’t
truly provide.

A review of current platforms shows a big gap in how well
they integrate and personalize, as Table I shows. Teletherapy
can help with expert care, but it’s expensive and not
immediate. Meditation apps are great for self-help, but they
don’t offer interaction. CBT apps use proven methods, but
they can feel rigid. Peer support sites feel compassionate, but
the quality is hit-or-miss. Mindful Harbour closes the gap by
bringing everything together in one place, mixing the
freedom of a chat-like Al with the steady, personal follow-up
of mood tracking.

PLATFORM | STRENGTHS LIMITATIONS
TYPE
Teletherapy Licensed High cost ($60—
(BetterHelp) professionals, 120/week), wait
evidence-based times
care
Meditation Low cost, calming | No conversation,
(Headspace) and polished UI generic content
CBT Apps | Structured therapy, | Rigid
(Woebot) evidence-based interactions,
techniques limited
conversational
flexibility
Peer Support | Human empathy, | Inconsistent
(7 Cups) free access quality of
support, lack of
clinical oversight
Mindful 24/7 Al | Non-clinical,
Harbour conversation, limited  session
integrated  mood | memory
tracking, scalable

Table 1: Comparative Analysis Of Digital Mental Health
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3. METHODOLOGY

Mindful Harbour was built using a clear software process,
putting modular parts first, making testing easy, and
designing around what users need.

3.1 Development Framework

The app was created with the Model View Controller (MVC)
design pattern [18].

Backend: Python Flask was used to manage routes,
authentication, and business logic (controllers) [11], [12].

Frontend: Jinja2 templating engine was used to dynamically
render HTML/CSS views [26], [27], ensuring a responsive
user interface that adapts to various devices.

Al Integration: The Gemini 2.5 Flash API was integrated to
power the chatbot [13]. SQLite acted as a simple, lightweight
file database, holding user login details, mood check-ins, and
the first assessment results (models) [14]. For the front end,
we used Jinja2 to build HTML and CSS pages on the fly,
giving users a responsive interface that works well on
different devices.

3.2. Testing Strategy

We used several levels of testing to make sure the system
worked reliably and performed well.

Unit Testing: Tested individual components such as database
models, password hashing, and API request formatting. Unit
testing covered each part on its own, including database
models, password hashing, and how API requests were
formatted.

Integration Testing: Validated interactions between modules,
such as the user registration flow (web form — database write
— login) and the chat flow (AJAX POST — Flask route —
Gemini API — JSON response).

System Testing: Simulated complete user journeys (e.g., user
registration — initial assessment — mood check in — Al
conversation — dashboard review) to ensure end to end
functionality.

Load Testing: Simulated 100 concurrent users interacting
with the chat endpoint to measure average response time and
error rate.

Usability Testing: A preliminary study was conducted with 10
users who were asked to complete key tasks (registration,
mood tracking, and initiating a chat) while being observed
[45]. Reached 98% test coverage.
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4. SYSTEM ARCHITECTURE
The chatbot system proposed consists 5 main components:

4.1. User Interface Layer
e  User interaction via web interface
e  Built with HTML, CSS and JavaScript

4.2. Application Layer
o Flask Web Server - to handle user requests.
e  Chatbot communication API endpoints

4.3. Conversation Manager
e Keeps the conversation moving
e  Maintain context and session state

4.4. Al Processing Layer
e Leverages a generative Al model (Gemini / LLM)
e Produces context aware and empathetic responses

4.5. Session and Privacy Management
e Saves temporary conversation context
e  Ensures privacy protection
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Fig. 1: Structural Architecture

Fig. 2 — Analysis Architecture
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5. EXPERIMENTAL RESULTS

The Mindful Harbour review checked how reliably it worked,
how it handled heavy use, and how users experienced it.

5.1. Functional and Performance Testing

All main features worked in testing. The system logged users
in, ran database tasks, and kept Al chats going smoothly, with
no serious errors. The web app’s performance stayed within
acceptable limits (see Table 2).

TEST TYPE TESTS PASSED KEY
RUN METRICS
Unit 24 24 98%
(Database)
Unit (Auth) 15 15 100%
Integration 12 12 100%
(Chat)
System (User | 5 5 100%
Journey)
Load (100 | N/A N/A 2.4s avg.
concurrent response, 0.5%
users) error rate
Al Safety 50+ 100% Zero harmful
scenarios outputs

Table 2: System Performance and Test Results
5.2. Usability Study

The usability study showed users were very satisfied and
found it easy to use. Participants finished registering in about
45 seconds on average. Task results were completed between
95% and 100%. People said the AI felt caring and not

judgmental, and they liked being able to track how their mood

changed over time. Users said they wanted the app to
remember them for longer, because it didn’t keep their
context from one login session to the next.

5.3. ROC Analysis for Safety Classification

Mindful Harbour’s latest version is built for helpful
conversation, not for simple yes-or-no tasks like crisis
detection. So, the usual ROC curve won’t work for the main
Al task. To keep things safe, we used prompt engineering and
output filtering, then tested them with 50-plus tricky inputs
meant to pull out harmful advice. It passed every test and
produced no harmful replies.
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Receiver Operating Characteristic (ROC) Curve
for Crisis Detection Module
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Fig. 3: ROC analysis
6. RESULT & DISCUSSION

Mindful Harbour was tested, and all went well: 24 database
unit tests were run, all 24 passed, and code coverage reached
98%.

e Integration tests (chat): 12 tests executed, 12 passed.

e System tests (user journeys): 5 tests executed, 5
passed (100%).

e Load test (100 concurrent users): Average response
time was 2.4 seconds with an error rate of 0.5%.

e Al safety test: 50+ adversarial scenarios were tested,
resulting in zero harmful outputs.

e Usability study: Task completion rate ranged from
95% to 100%, and the average registration time was
45 seconds.
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7. CONCLUSION AND FUTURE WORK

The project built and tested Mindful Harbour, a web platform
that pairs an Al chatbot with mood tracking and wellness
resources, making mental health support easy to access. The
system uses Flask, SQLite, and the Gemini 2.5 Flash API, and
it’s organized with a Model View Controller design.

After thorough testing, unit tests at 98% coverage, integration
and system tests passing every time, and load tests with 100
users, the platform held steady, averaging 2.4 seconds per
response and only a 0.5% error rate. With real users, the
usability test hit a 95-100% completion rate, and most people
finished registration in about 45 seconds. Users said they felt
understood by the AI’s caring replies, and they valued mood
tracking for reflecting on themselves. After testing in 50-plus
tricky adversarial cases, we saw no harmful outputs, proving
the prompt design and safety filters worked.
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Users said the biggest gaps were no memory between
sessions for continuity and no automatic system to spot crises
early. Next steps include saving ongoing conversation
summaries, adding a binary crisis detector, and moving
everything to a cloud database so it can scale. Mindful
Harbour is a simple, judgment-free tool that people can use to
handle mild anxiety and stress. It also bridges the gap
between basic meditation apps and expensive therapy.

Future work: Implementing memory that works across
sessions so the Al can remember earlier chats after you log
back in, and I’ll include a binary crisis detector to spot
dangerous inputs and respond right away.
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