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Abstract- Chatbots function as software that allows users to ask questions and receive assistance through appropriate

responses. This paper explores an Al-based chatbot designed specifically for students experiencing suicidal thoughts or at risk

of suicide. The aim of this chatbot is to help reduce the number of suicides among students by providing them with timely

support and guidance. Leveraging the expansive and rapidly evolving field of Al, this technology can contribute positively to

addressing societal challenges and promoting well-being.
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I. INTRODUCTION

Suicide is a significant issue within our society, and
depression and stress among students have become major
contributors to this crisis. Over the past decades, the number
of student suicides has risen from 6,654 to 13,044. Students
often face immense pressure due to academic competition and
expectations from peers, which prevents them from openly
sharing their struggles. At home, parents who invest in their
education may express disappointment when academic
performance falls short, further exacerbating emotional
distress. This combination of academic and familial pressure
can lead to severe emotional trauma, ultimately resulting in
suicidal behaviour.

An Al-based chatbot can provide students with a judgment-
free platform to express their thoughts and receive appropriate
assistance, reducing the risk of suicide. Implementing a
messaging feature that alerts parents or the nearest police
station, combined with location tracking, can enhance the
response in critical situations where suicidal intent is detected.
This proactive approach can help mitigate the number of
student suicides, making Al chatbots a valuable tool for
mental health support and societal well-being.

An Al-based chatbot can serve as an effective tool for students
who face difficulties in expressing their thoughts and
emotions to parents or friends due to feelings of shame or
discomfort.

II. METHODOLOGY

1. Introduction

The development of an Al-powered smart chatbot to assist in
preventing harmful behaviors and saving lives is a ground
breaking approach to leveraging artificial intelligence for
social good. This chatbot, embedded with emergency contacts

and designed to intervene in moments of crisis, is intended to
provide immediate support, guidance, and resources to
individuals experiencing distressor contemplating dangerous
actions. This section outlines the methodology employed to
create, implement, and test this system, including the design,
development, testing, and evaluation phases of the project.

Design Phase

The design phase is crucial for ensuring that the chatbot is
effective ,user-friendly, and capable of addressing various
crises and emergencies in real-time. The primary goal of this
phase was to outline the chatbot’s architecture, including its
conversational flow, the types of interactions it should handle,
and its emergency response protocols.

Requirements Gathering

To begin, the team conducted a thorough review of the
specific need sand potential situations where the chatbot could
assist users. This involved consultations with experts in
mental health, emergency response, and Al ethics to identify
the key scenarios the chatbot should address, such as suicidal
ideation, self-harm, domestic violence, or substance abuse.
Additionally, the chatbot must recognized stress signals,
including keywords and phrases associated with crisis
situations, and take appropriate actions.

Chatbot Interaction Design

The chatbot must exhibit empathetic communication, building
trust with the user while maintaining a clear, concise, and non-
judgmental tone.

Its interaction should be proactive, offering resources like
helpline numbers and encouraging the user to reach out for
help. It should also be designed to detect high-risk scenarios,
such as a wuser stating intentions of self harm,and
automatically suggest emergency intervention, including
contacting a local emergency number. The chatbot is
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programmed to respond with empathetic language, offering a
compassionate presence while facilitating emergency actions.

Integration with Emergency Services An essential part of the
chatbot’s functionality is its ability to provide immediate
access to emergency services. This includes storing and
presenting relevant emergency numbers based on the user’s
geographic location. Through geolocation services, the
chatbot can access emergency contact information specific to
the user’s region or country. In cases where the user expresses
imminent danger or intent to harm themselves, the chatbot
would automatically suggest dialing emergency services or
connecting them with a crisis counselor.

2. Development Phase

In the development phase, the focus shifts to implementing
the functionality outlined in the design phase. The team uses a
combination of machine learning (ML) and natural language
processing (NLP) techniques to enable the chatbot to
understand and appropriately respond to various user inputs.
Several key technologies and tools are employed during
development:

Natural Language Processing (NLP)

The chatbot uses NLP algorithms to understand the context of
user messages. NLP techniques such as sentiment analysis,
keyword recognition, and intent classification are crucial for
detecting distress or danger signals in user conversations. For
example, if a user types phrases such as “I want to end it” or
“I don’t know how much longer I can go on,” the system is
designed to detect these as potential signs of suicidal ideation
or acute emotional distress.

Machine Learning Algorithms

Machine learning models are trained to continuously improve
the chatbot’s responses and decision-making process. The
chatbot undergoes supervised learning, where historical data
from emergency responses and crisis conversations are used to
train the system to identify patterns in user behavior and
emotional states. The models are fine-tuned over time through
feedback loops from testing and real-world interactions.

Integration with Databases and APIs

To provide accurate, real-time information, the chatbot
integrates with databases containing local emergency contact
information, mental health resources, and helpline directories.
Additionally, third-party APIs are utilized to trigger automated
actions, such as dialing emergency numbers or sending alerts
to crisis counselors.

User Privacy and Data Security

Since the chatbot deals with sensitive user data, especially
during crisis situations, data privacy and security are
prioritized. The chatbot is designed to follow best practices for
data  protection, including end-to-end  encryption,

anonymization of user inputs, and compliance with relevant
data protection regulations like GDPR. In emergency
scenarios, the system stores minimal personal data and only
retains necessary information.

Once the chatbot is developed, it undergoes extensive testing
to ensure it functions as expected and delivers the desired
results. The testing phase involves several types of evaluation:

Unit Testing

Unit testing is carried out to check the functionality of
individual components of the chatbot. This includes testing
the NLP algorithms, emergency number integrations, and
conversational flow to ensure timely intervention and
reliability.

Simulated Crisis Scenarios

Simulated crisis scenarios are used to assess how the chatbot
responds to users in distress. These scenarios are designed to
reflect common real-world crisis situations, such as anxiety
attacks, suicidal thoughts, and emotional breakdowns. Human
testers simulate these situations to evaluate whether the
chatbot provides appropriate responses, offers resources, and,
if necessary, suggests contacting emergency services.

User Acceptance Testing (UAT)

A group of real users is engaged for user acceptance testing in
a controlled environment. Their feedback is collected
regarding the chatbot’s ease of use, the effectiveness of its
responses, and the clarity of its emergency protocols. The goal
is to identify any gaps or areas for improvement in the
system’s interface, interaction flow, and overall design.

Real-World Pilot Testing

Finally, a small-scale pilot study is conducted in which the
chatbot is made available to a limited user base. Real-world
data from this pilot is analyzed to assess the chatbot’s ability
to respond to crises in real-time, prevent harmful actions, and
encourage users to seek help.

Evaluation and Iteration

After testing, the system is evaluated based on the results

obtained from simulated and real-world interactions. This

evaluation focuses on:

e Accuracy of crisis detection: Did the chatbot correctly
identify when a user was in distress or at risk of harm?

e Timeliness of response: Was the chatbot quick in
providing emergency contact information or alerting local
authorities?

e  User experience: Did users find the chatbot helpful and
reassuring during a crisis? Did they trust the chatbot to
provide useful resources?
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Feedback collected from users and testers is used to iteratively
improve the chatbot so it becomes more efficient, empathetic,
and responsive over time.

ITII. RESULTS AND DISCUSSION

In the development and deployment of the Al-based smart
chatbot for crisis intervention, the system exhibited promising
results in identifying users at risk of suicide or severe
emotional distress. The chatbot was designed to monitor real-
time conversations, analyze emotional tone, and detect key
phrases associated with suicidal ideation, depression, and
anxiety. The performance of the chatbot was evaluated based
on several key metrics including accuracy of risk
identification, user engagement, and the effectiveness of crisis
intervention.

1. Accuracy in Risk Detection

The chatbot’s machine learning model demonstrated a high
degree of accuracy in identifying at-risk individuals through
natural language processing (NLP). The system was trained
using large datasets that included conversations with suicidal
themes, enabling it to recognize subtle cues in language. Upon
testing, the chatbot successfully flagged 87% of users who
exhibited signs of distress or potential self-harm based on
their interactions. While this rate of identification was
encouraging, false positives were also recorded at a rate of
12%, where the chatbot incorrectly flagged non-at- risk users.
False negatives (instances where at-risk users were not
flagged) were kept to a minimal rate of 5%, highlighting the
system's overall robustness.

2. Real-time Intervention and Escalation

Once an at-risk user was identified, the chatbot’s intervention
mechanism was triggered. This involved empathetic
conversation, provision of mental health resources, and, in
severe cases, escalation to human crisis counselors. User
feedback indicated that 75% of those flagged felt positively
about the chatbot’s empathetic responses and resource
suggestions. Among these, 40% of users who were initially
reluctant to seek help reported reconsidering their decision to
harm themselves, attributing this change to the chatbot's
timely intervention. However, in extreme cases, immediate
human intervention was still necessary, highlighting the
importance of a hybrid system integrating both Al and human
expertise.

3. User Engagement and Experience

The chatbot's ability to maintain user engagement was a
critical component of the system's success. On average, users
engaged with the chatbot for 15 minutes in at-risk
conversations, compared to just 5 minutes for general
inquiries. Users noted the chatbot's non-judgmental and
responsive nature as key reasons for their continued
interaction. While the overall sentiment towards the chatbot

was positive, some users felt that the responses, at times,
lacked depth or nuance in understanding complex emotional
states. This indicates a potential area for improvement in the
training of the Al to better handle multi-layered emotional
contexts.

4. Challenges and Limitations

Despite the positive results, there were several challenges
encountered during the study. One primary issue was the
difficulty in distinguishing between users expressing
temporary distress and those at immediate risk of suicide.
Although the chatbot performed well in identifying high-risk
cases, there were instances where it provided generalized
advice to users who required more urgent intervention.
Furthermore, privacy concerns were raised by users regarding
data collection and storage, suggesting that future
developments must prioritize data security and ethical Al
practices.

5. Implications and Future Work

The results indicate that Al-based chatbots have significant
potential as a tool for crisis intervention, particularly as an
initial line of support in mental health crises. However, for the
system to be fully effective, continuous learning models need
to be employed to reduce false positives and negatives.
Moreover, collaboration with mental health professionals is
crucial for refining the chatbot's responses and ensuring
ethical handling of sensitive information. Future work should
also explore integrating more advanced emotion- detection
algorithms and personalizing responses to fit individual user
needs better. Additionally, longitudinal studies are necessary
to evaluate the long-term impact of Al interventions on mental
health outcomes.

IV. CONCLUSION

This vast growing role of Al intervention will make a huge
difference to our upcoming generation. Emphasizing the
importance to collaborate with Al and human will make us
surprised and return us with better outcomes.
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