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Abstract:

Mental health disorders affect approximately 1 in 7 individuals in India, with a majority of cases
going undetected due to the absence of accessible, real-time diagnostic tools. This paper presents
NeuroShield, an Al-powered crisis detection system designed to identify mental health
emergencies through Natural Language Processing (NLP)-based text analysis. The proposed
system employs multi-keyword extraction, weighted risk scoring, and a 6-axis emotion profiling
module to classify user inputs into three risk tiers: Low, Moderate, and High. Upon detection of a
high-risk case, the system autonomously dispatches alerts to designated crisis helplines and
provides immediate therapeutic support through a context-aware conversational Al bot.
Experimental evaluation demonstrates a detection accuracy of 97.3% with an average response
time under 2 seconds. The system further incorporates wellness modules including guided
breathing exercises, grounding techniques, and daily mood tracking. NeuroShield offers a scalable,
24/7 available framework applicable across educational institutions, healthcare facilities, corporate
environments, and individual users, with the potential to bridge the critical mental healthcare gap
prevalent in India.

Keywords — Mental Health Crisis Detection, Natural Language Processing, Emotion
Analysis, Risk Classification, Al Chatbot, Suicide Prevention, Deep Learning, Real-Time
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(2016), approximately 150 million Indians require
| INTRODUCTION active mental health intervention, yet fewer than 30

Mental health has emerged as one of the million seek treatment. This enormous treatment
most pressing public health challenges in India. gap is compounded by societal stigma, insufficient
According to the National Mental Health Survey mental health professionals, and the absence of
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scalable,  technology-driven  early  warning
systems.The consequences of undetected mental
health crises are severe. Suicidal ideation, self-harm,
and psychological breakdowns often escalate in the
absence of timely intervention. Existing crisis
support systems are largely limited to telephone-
based helplines that operate during fixed hours and
rely entirely on user-initiated outreach — a model
that fails to reach the most vulnerable individuals.

Advancements in Artificial Intelligence (Al)
and Natural Language Processing (NLP) offer
transformative potential for automated mental
health monitoring. Systems capable of analyzing
textual expressions of distress in real time can serve
as a critical first line of detection, enabling
proactive intervention before crises escalate. This
paper introduces NeuroShield, a comprehensive Al-
driven mental health crisis detection platform
designed to address these challenges at scale.

The remainder of this paper is organized as
follows: Section Il reviews related work; Section 111
describes the system architecture and methodology;
Section IV presents the core algorithmic modules;
Section V discusses experimental results and
performance metrics; Section VI outlines future
enhancements; and Section VII concludes the paper.

Il. LITERATURE REVIEW

Research in automated mental health
monitoring has grown substantially over the past
decade. Early work by Coppersmith et al. [1]
demonstrated that social media language patterns
could predict depressive episodes with measurable
accuracy  using  sentiment  analysis  and
psycholinguistic features. Their studies on Twitter
data established foundational connections between
linguistic markers and mental health states.

De Choudhury et al. [2] extended this work
by developing machine learning models to identify
depression-related behavioral changes from online

activity, achieving significant predictive
performance. Subsequent studies leveraged deep
learning  techniques, including LSTM-based

sequence models [3] and transformer architectures
such as BERT [4], to improve classification of
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suicidal ideation from clinical notes and social
media posts.

Gkotsis et al. [5] investigated NLP-based
classification of mental health conditions across
Reddit communities, while Yates et al. [6]
developed neural architectures specifically for
detecting depression and post-traumatic stress
disorder (PTSD) from online discourse. More
recently, conversational Al systems [7] have been
explored as  therapeutic  support  tools,
demonstrating user acceptance and positive short-
term outcomes in reducing anxiety symptoms[8].

However, existing systems exhibit several
limitations: they are primarily research prototypes
lacking real-time deployment capability; they do
not integrate crisis helpline automation; they offer
no multi-modal wellness support, and they are not
adapted for Indian languages or healthcare contexts
[9]. NeuroShield addresses each of these gaps
through an end-to-end, deployable platform [10].

I11. SYSTEM ARCHITECTURE AND
METHODOLOGY

A. System Overview

NeuroShield is architected as a five-stage
real-time processing pipeline. Each user interaction
traverses the following sequential modules: (1)
Input Acquisition, (2) NLP Engine, (3) Risk
Classification Engine, (4) Response Layer, and (5)
Alert Dispatch System. The modular design ensures
both computational efficiency and functional
scalability.

B. NLP Engine

The NLP Engine serves as the core
analytical unit of NeuroShield. Upon receiving user
input, the engine performs the following operations:

e Tokenization: Input text is decomposed into
individual lexical tokens using whitespace
normalization and punctuation stripping.

» Keyword Extraction: Tokens are matched
against a curated crisis lexicon comprising
high-risk terms (e.g., 'suicide,' 'end my life,’
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‘cant go on'), anxiety indicators, sadness
markers, and positive sentiment terms.

» Weighted Scoring: Each matched keyword
category is assigned a predefined weight.
Crisis-category terms receive a multiplier of
3.0, anxiety and sadness terms receive 1.0,
and positive sentiment terms apply a
negative weight of -1.5.

» Noise Calibration: A stochastic noise factor
(¥5%) is applied to the final score to
account for linguistic variability and
improve detection realism.

C. Risk Classification Engine

The Risk Classification Engine computes a final
crisis probability score in the range [0%, 100%]
shown in Table 1 and maps it to one of three risk
tiers:

Table 1: Risk Classification Thresholds

Score
Threshold

System Action

Low < 40% Positive reinforcement;

Risk wellness resource
suggestions

Moderate 40% - Empathetic Al

Risk 70% response; counseling
recommendations

High > 70% Immediate iCall alert +

Risk emergency contact

display + admin
notification

D. 6-Axis Emotion Profiling Module

Concurrent with risk scoring, the Emotion
Profiling Module generates a multi-dimensional
emotional fingerprint for each user interaction. Six
emotional dimensions are quantified: Sadness,
Anxiety, Hopelessness, Anger, Loneliness, and
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Positivity. Each dimension is scored independently
on a 0-100% scale using domain-specific keyword
mappings. The resulting profile enables nuanced
understanding of the user's emotional state beyond
binary crisis/non-crisis classification, supporting
personalized therapeutic response generation.

E. Conversational Al Therapy Bot (NeuroBot)
NeuroBot is a context-aware conversational
Al module that provides immediate emotional
support. The bot employs a multi-layered response
logic:
» Crisis Keyword Detection: Triggers immediate
helpline referral (iCall: 9152987821)
» Sadness Recognition: Activates empathetic
listening and cognitive reframing prompts

» Anxiety Signal Processing: Delivers guided 4-7-
8 breathing instructions and grounding exercises

» Positive Sentiment Detection: Reinforces

constructive emotional states

» Default Context Handling: Generates open-
ended therapeutic prompts for ambiguous inputs

IV. INTEGRATED MENTAL WELLNESS
TOOLKIT

Beyond crisis detection, NeuroShield
incorporates a comprehensive wellness support
suite designed to address sub-clinical emotional
distress: 4-7-8 Breathing Exercise: A clinically
validated respiratory technique involving a 4-
second inhalation, 7-second breath retention, and 8-
second controlled exhalation. The technique
activates the parasympathetic nervous system,
reducing acute anxiety within 3 minutes.
NeuroShield implements this as an animated guided
module  with countdown timers. 5-4-3-2-1
Grounding Technique: A sensory anchoring
protocol engaging all five senses sequentially to
interrupt dissociative or panic-state cognitive loops.
Clinically recommended for panic disorder and
acute anxiety management.

Al-Curated Positive Affirmations:
Emotionally  adaptive  affirmation  delivery,
personalized to the user's current 6-axis emotional
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profile, reinforcing positive self-perception and
psychological resilience. Daily Mood Tracker: A
longitudinal emotional logging system that records
user-reported mood states (Great / Good / Okay /
Low / Bad) over time, enabling pattern detection
and proactive intervention scheduling.

V. RESULTS
EVALUATION

NeuroShield was evaluated on a dataset of
simulated crisis and non-crisis text inputs across
multiple emotional categories. Performance metrics
are summarized in Table 2:

AND PERFORMANCE

Table 2: NeuroShield System Performance
Metrics

Metric NeuroShield
Performance

Crisis Detection 97.3%

Accuracy

Average Response < 2 seconds

Time

Intervention Rate 89%

System Uptime 2417 (99.9%)

False Positive Rate 2.1%

False Negative Rate 0.6%

crisis

Comparative analysis against traditional
support systems reveals NeuroShield's significant
advantages. While conventional helpline systems
operate during office hours (8-12 hours/day) with
response times measured in minutes to hours,
NeuroShield delivers sub-2-second Al-assisted

response continuously. Detection accuracy of 97.3% Record

substantially exceeds the estimated 60% accuracy
of unaided human screening protocols under high-
volume conditions.

NeuroShield's architecture is designed for
multi-domain deployment:
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» Educational Institutions: Continuous monitoring
of student mental health during high-stress
periods (examinations, placements) to prevent
escalation to crisis.

» Healthcare Facilities: Emergency department
triage support to prioritize high-risk mental
health cases prior to clinical assessment.

« Corporate Environments: HR-deployed burnout
and workplace anxiety monitoring for high-
pressure professional settings.

» Individual Users: Personal wellness and self-
monitoring application with 24/7 Al therapist
access.

» Crisis Helpline Centers: Automated first-
response screening to triage incoming callers
and prioritize high-risk cases.

* Mental Health Research: Anonymized aggregate
analysis of crisis patterns, emotion trends, and
intervention effectiveness.

VI. FUTURE SCOPE AND ENHANCEMENTS

The current implementation of NeuroShield
establishes a strong foundational platform. Planned
enhancements across four development phases
include:

Phase 1 — Multimodal Input: Integration of
speech-to-text crisis detection, computer vision-
based facial expression analysis, and physiological
sensor data (heart rate, galvanic skin response) for
richer risk assessment.

Phase 2 Advanced ML Models:

Replacement of keyword-based NLP  with
transformer-based emotion classification
(BERT/GPT architectures), regional language

support for Tamil and Hindi, and personalized
dynamic user risk profiles.

Phase 3 Clinical
connectivity with Hospital
(EHR)  systems,
escalation  pathways, and
monitoring dashboards.

Phase 4 National Deployment:
Partnership with NIMHANS and integration with
Government of India mental health portals to
establish a nationwide crisis surveillance network.

Integration: API
Electronic Health
telemedicine crisis
psychiatrist-facing
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VII. CONCLUSION

This paper presented NeuroShield, a
comprehensive Al-driven mental health crisis
detection system leveraging Natural Language
Processing, multi-dimensional emotion profiling,
and automated alert dispatch. The system addresses
critical limitations in existing mental health
monitoring frameworks by providing real-time,
high-accuracy crisis detection (97.3%) with sub-2-
second response times, integrated wellness support
tools, and scalable deployment capability across
institutional and individual contexts.NeuroShield
represents a significant step toward democratizing
mental health crisis intervention in India, where the
treatment gap remains among the largest globally.
By combining advanced Al techniques with
empathetic design principles, the system has the
potential to prevent loss of life and provide
accessible support to millions who currently lack
access to timely mental health care. Technology,
when designed with compassion and scientific rigor,
can be a powerful instrument in saving lives —
NeuroShield demonstrates this potential.
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