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ABSTRACT

Ensuring public safety in rapidly evolving
situations requires the ability to detect and
respond to critical events as they unfold.
Traditional monitoring systems often fail to
capture such incidents in real time due to limited
coverage or delayed reporting. To address this
challenge, this study proposes an intelligent
framework for live event detection that leverages
Natural Language Processing (NLP) and Deep
Learning techniques to identify safety-related
occurrences from streaming data sources. The
system processes continuous text inputs, applies
language understanding models to extract
semantic and contextual cues, and classifies
them into relevant event categories such as
accidents, natural disasters, or violent activities.
Keywords:Live Event Detection, People’s
Safety, Natural Language Processing (NLP),
Deep  Learning, Monitoring,
Emergency Detection, Situational Awareness,
Machine Learning, Intelligent Systems, Event
Recognition

INTRODUCTION

In today’s rapidly evolving digital world,
ensuring public safety has become a critical
challenge due to the increasing frequency of
accidents, natural disasters, and other emergency

Real-Time

situations. Timely identification of such events is
essential for minimizing harm and enabling
quick response from authorities. Traditional
surveillance and reporting systems often face
limitations such as delayed information flow,
limited geographical coverage, and manual
intervention, which reduce their effectiveness in
real-time crisis management. To overcome these
challenges, the integration of advanced
technologies like Natural Language Processing
(NLP) and Deep Learning offers a promising
solution. These techniques enable computers to
automatically analyze, interpret, and classify
large volumes of unstructured data—such as text
streams from online platforms, news feeds, or
sensor-based communication—in real time. By
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leveraging the capabilities of deep neural
networks, the proposed system can detect live
events, extract meaningful insights, and generate
early alerts that assist in decision-making for
safety agencies and the general public. This
research aims to develop an intelligent and
automated event detection framework that
enhances  situational  awareness, reduces
response time, and contributes to creating safer
and smarter communities.

OBJECTIVES

The primary objective of this research is to
design and develop an intelligent system capable
of detecting live events that may pose a threat to
people’s safety by utilizing Natural Language
Processing (NLP) and Deep Learning techniques.
The study aims to build an automated framework
that can analyze real-time textual data,
understand contextual meanings, and accurately
classify  safety-related
accidents, disasters, and public disturbances.
Another key objective is to enhance the accuracy
and responsiveness of event detection through
advanced machine learning models that can
process unstructured and dynamic
informationefficiently. Additionally, the research
seeks to minimize false detections and improve
the system’s adaptability to new or unseen

incidents such as

events. By achieving these goals, the project
aspires to support rapid decision-making, enable
early warnings, and strengthen public safety
mechanisms through reliable and intelligent
event monitoring.

LITERATURE REVIEW

Several studies have explored the use of artificial
intelligence and data-driven methods for
detecting and managing real-time events related
to public safety. Early research focused on
traditional machine learning techniques such as
Support Vector Machines (SVM), Naive Bayes,
and Decision Trees to classify textual
information from social media and news feeds.
However, these models often struggled to
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capture the semantic meaning and contextual
relationships present in unstructured data. With
advancements in Natural Language Processing

(NLP), deep learning models such as
Convolutional Neural Networks (CNNs),
Recurrent Neural Networks (RNNs), and

Transformers have demonstrated significant
improvements in event detection accuracy and
efficiency. Recent approaches utilize pre-trained
language models like BERT and GPT to
understand context, emotion, and intent from
textual inputs, enabling more precise
identification of  crisis-related events.
Researchers have also integrated multimodal
learning by combining text, image, and video
data to enhance detection reliability in complex
situations.  Despite  these = advancements,
challenges such as real-time data processing,
handling of noisy or ambiguous information, and
reducing false alerts still persist. Therefore, the
proposed study builds upon existing research by
focusing on a deep learning-based NLP
framework that emphasizes real-time detection,
adaptability, and robustness to improve safety
and  situational awareness in  dynamic
environments.
METHODOLOGY

The proposed methodology
developing an intelligent system capable of
detecting live events that may impact people’s
safety using Natural Language Processing (NLP)
and Deep Learning techniques. The system is
designed to process real-time textual data

focuses on

collected from various online sources such as
social media streams, live news feeds, or
communication platforms. The methodology is
divided into several key stages: data collection
and preprocessing, feature extraction, model
training, classification, and alert
generation.

The first stage involves the acquisition of live
textual data. Since online data often contains
redundancy, and irrelevant content,

event

noise,
preprocessing techniques such as tokenization,
stop-word  removal, lemmatization, and
normalization are applied to ensure clean and
meaningful text. This step improves the quality
of input data and enhances the performance of
the subsequent NLP models.

The next phase focuses on feature extraction,
where deep learning-based word embedding
techniques like Word2Vec, GloVe, or
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transformer-based contextual embeddings (such
as BERT) are used to convert text into numerical
representations. These embeddings capture
semantic and syntactic relationships between
words, allowing the model to understand context
and meaning more effectively.

In the model training phase, a deep neural
network architecture is implemented—typically
combining recurrent or transformer-based layers
to capture sequential and  contextual
dependencies within the text. The model is
trained to classify input data into event
categories such as accidents, natural disasters, or
safety alerts. The training process is optimized
using backpropagation and adaptive learning rate
algorithms to ensure accurate and efficient
learning.

Once the model is trained, the classification
module continuously monitors new text inputs in
real time and predicts whether they correspond
to any safety-related events. Detected events are
then passed through an alert generation
mechanism that notifies relevant authorities or
users. The system also incorporates feedback
loops to learn from new data and continuously
improve its prediction accuracy over time.
Finally, the overall system performance is
evaluated based on metrics such as precision,
recall, Fl-score, and detection latency. These
metrics help assess the reliability and
responsiveness of the model in real-world
scenarios. The proposed methodology ensures a
scalable, efficient, and intelligent event detection
process capable of enhancing public safety and
supporting timely emergency response actions.
SYSTEM ARCHITECTURE

Live Event Detection for People’s
Safety Using NLP and Deep Learning
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The system architecture for live event detection
is designed to ensure real-time data processing,
intelligent analysis, and timely alert generation
for improving people’s safety. It follows a
modular, layered structure that integrates Natural
Language Processing (NLP) and Deep Learning
techniques within an automated workflow. The
of five core

architecture mainly consists
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components: data acquisition, preprocessing,
feature extraction, event classification, and alert
generation. The data acquisition layer acts as
the entry point of the system. It continuously
collects textual information from live data
sources such as social media platforms, news
channels, online reports, and sensor-based
communication feeds. This layer ensures that the
data stream is updated in real time, providing the
model with fresh and relevant information for
analysis.

The preprocessing layer is responsible for
cleaning and structuring the raw text data. Since
online text often contains noise, slang,
abbreviations, or incomplete information,
various NLP preprocessing techniques are
applied, including tokenization, stop-word
removal, stemming, and normalization. This
layer refines the data and prepares it for the next
stage by eliminating irrelevant or redundant
elements.

Next, the feature extraction layer transforms
the  preprocessed text into  numerical
representations that can be understood by deep
learning models. Advanced embedding methods
such as Word2Vec, GloVe, or contextual
embeddings from transformer models like BERT
are used to capture semantic meaning, word
relationships, and contextual dependencies
within the data. These features serve as the
foundation for accuratedetection.

Encoder

©d| Embedding — E§ |—>| Classifier |-Predicted
event

LST™/
Transformer

The event classification layer forms the core of
the architecture. It employs deep learning
models such as Convolutional Neural Networks
(CNNs), Recurrent Neural Networks (RNNs), or
Transformer-based architectures to analyze the
extracted features and identify the presence of
safety-related events. The classifier assigns
appropriate labels, such as accident, natural
disaster, or non-emergency, based on the
detected patterns. This layer ensures that the
system can accurately differentiate between
normal and emergency scenarios.
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Finally, the alert generation layer acts upon the
classification results. When a potential safety
event is detected, this layer triggers automated
alerts or notifications that can be forwarded to
emergency response teams, safety authorities, or
the public. The alerts can be configured to
include event type, location, and timestamp for
quick action. Additionally, the system maintains
logs and feedback loops, allowing it to learn
continuously from new events and improve its
future predictions.

In summary, the proposed system architecture
integrates NLP and deep learning in a unified
pipeline that efficiently processes live data,
detects safety-critical events, and provides real-
time alerts. This architecture ensures scalability,
adaptability, and reliability, making it suitable
for deployment in smart city safety systems and
emergency response applications.

RESULTS:

. Live Event Detection for Peopiv's Safety

“ F

The screen displays the live classification result
showing whether the detected sound pattern
indicates a safe or danger situation.A real-time
audio waveform or spectrogram is shown to

visualize the captured sound signal.
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An alert message with confidence percentage
appears instantly if a dangerous audio event is
detected.
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The screen shows the live video feed with a
bounding-box or label overlay indicating
whether the current scene is safe or danger.

The system continuously analyzes frames using
deep-learning models to detect abnormal or risky
activities.

A warning alert with confidence level pops up
on the screen whenever the model identifies a
dangerous event in the streaming video.

s

The proposed live event detection system was
evaluated to assess its effectiveness, accuracy,
and reliability in identifying safety-related
textual data. The
evaluation focused on three main aspects: event
classification performance, response time, and
system robustness. The model was trained using
a collection of real-world textual samples
representing different types of incidents such as
accidents, natural disasters, and public
disturbances. The trained deep learning model
was then tested on unseen data to measure its
ability to detect events accurately and in real

events from real-time

time.

The results demonstrated that the integration of
Natural Language Processing (NLP) and Deep
Learning significantly improved the accuracy
and contextual understanding of event detection

compared to traditional machine learning models.

The system achieved a high precision and recall
rate, ensuring that most of the actual events were
correctly identified while minimizing false
positives. The overall Fl-score indicated a
balanced performance between accuracy and
completeness of detection. Furthermore, the
model showed strong generalization capability,
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effectively recognizing new and unseen events
that were not part of the training data.

In terms of computational performance, the
system exhibited low detection latency, allowing
it to process and classify incoming text streams
almost instantly. This responsiveness is crucial
for real-time monitoring applications where
every second can impact decision-making and
emergency response. The lightweight deep
learning architecture, optimized through efficient
preprocessing and embedding techniques,
ensured that the system could handle large
volumes of streaming data without significant
delays or performance degradation.

The results also highlighted the robustness of the
model in handling noisy, incomplete, and
informal text data often found in online
communication. The inclusion of contextual
embeddings enabled the model to capture subtle
linguistic variations, making it adaptable to
diverse text patterns. Overall, the experimental
outcomes confirmed that the proposed system is
effective, reliable, and well-suited for real-time
safety monitoring applications, offering a
practical solution for improving situational
awareness and enhancing public safety through
intelligent automation.

CONCLUSION

Theproposed research successfully demonstrates
how Natural Language Processing (NLP) and
Deep Learning can be effectively combined to
develop an intelligent system for live event
detection aimed at enhancing people’s safety. By
automatically analyzing and interpreting real-
time textual data, the system can identify safety-
related incidents such as accidents, natural
disasters, and public disturbances with high
accuracy and minimal delay. The use of
advanced deep learning models and contextual
language understanding enables the framework
to capture complex patterns and meanings within
unstructured data, making it adaptable to diverse
scenarios. Experimental results indicate that the
system performs efficiently, providing timely
alerts and improving situational awareness for
emergency response teams and authorities.
Overall, the study highlights the potential of
artificial intelligence in transforming traditional
safety monitoring approaches into proactive,
automated solutions. Future enhancements may
focus on integrating multimodal data sources,
such as images and videos, to further strengthen
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event detection accuracy and support large-scale
deployment in smart city environments.
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