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Introduction

Violence Detection is a subfield within action and activity recognition that focuses on analyzing large video datasets to identify anomalous
actions performed by humans (Mumtaz et al., 2022a, 2022b). It specifically involves selecting and extracting abnormal patterns from
continuous surveillance video streams that could represent violent acts, whether for a brief moment or an extended period (Mumtaz et al.,

2022).

More detailed definitions of violence in this context include:

A voluntary action performed by one or more individuals against another's will, with the intent to inflict physical harm (Accattoli
et al., 2020).

A series of human actions accompanied by bleeding (Constantin et al., 2020).

Scenes that contain fights, irrespective of the context or the number of people involved (Constantin et al., 2020).

Fast-paced scenes featuring explosions, gunshots, and physical altercations between people (Constantin et al., 2020).

Content that an 8-year-old child should not be exposed to due to its physically violent nature (Li et al., 2016).

In general terms, violence is also understood as suspicious occurrences or actions in everyday life (Omapos et al., 2022).

Historical Data and Development
The domain of Violence Detection using video data for surveillance purposes has been active since at least 2002, when Datta et al. introduced

one of the earliest person-to-person violence detection approaches (Mumtaz et al., 2022).

Early advancements in violence recognition include:

2002-2013: The primary techniques relied on hand-crafted features and domain-specific knowledge to create low-level features
from video inputs (Mumtaz et al., 2022). Early methods involved extracting features using manually designed descriptors (Zhang
et al., 2022).

Early proposals: Approaches involved detecting elements like flame, blood, analyzing motion intensity, and characteristic sounds
(e.g., gunshots, explosions, car-braking) to identify violent scenes (Gracia et al., 2015). Systems used techniques such as Kohonen
self-organizing maps to identify skin and blood pixels and motion intensity analysis (Gracia et al., 2015).

Advancements in Deep Learning: The field saw a significant shift with the introduction of 3D Convolutional Neural Networks (3D
ConvNets) by Ding et al., which marked a move towards models that could operate independently without relying on prior
knowledge or hand-engineered features (Mumtaz et al., 2022). Modern research extensively utilizes deep learning models due to
their effectiveness in handling the complexity and unstructured nature of video data (Lopez & Lien, 2023; Zhang et al., 2022).

Key Terms in Violence Detection Systems
Here are some key terms frequently encountered in the field of violence detection systems:

Table 1. Key Terminologies Used in Violence Detection Research

(Lopez & Lien, 2023; Mumtaz et al., 2022; Zhang et al., 2022).

Term Description Source(s)

Violence Detection | The primary process of identifying violent events or behaviors within video data | (Mumtaz et al., 2022a,
(Mumtaz et al., 2022a, 2022b). 2022b)

Action and Activity | The broader domain within computer vision under which violence detection is | (Mumtaz et al., 2022a,

Recognition categorized (Mumtaz et al., 2022a, 2022b). 2022b)

Big Video Data The vast amounts of video content, often from surveillance cameras, that VD | (Mumtaz et al.,, 2022a,
systems are designed to analyze for anomalous actions (Mumtaz et al., 2022a, | 2022b)
2022b).

Hand-crafted Features manually engineered and selected based on expert domain knowledge, | (Mumtaz et al., 2022;

Features common in early violence detection techniques (Mumtaz et al., 2022; Zhang et al., | Zhang et al., 2022)
2022).

Deep Learning A subset of machine learning that uses neural networks with multiple layers to learn | (Lopez & Lien, 2023;
complex patterns directly from data, increasingly prevalent in modern VD systems | Mumtaz et al., 2022;

Zhang et al., 2022)

Computer Vision

The scientific field focused on enabling computers to "see" and interpret visual data,
fundamental to violence detection systems (Mumtaz et al., 2022).

(Mumtaz et al., 2022)
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Surveillance Technological setups, often involving cameras, used for monitoring to provide early | (Accattoli et al.,, 2020;
Systems warnings and enhance public safety through violence detection (Accattoli et al., | Gao, 2023)
2020; Gao, 2023).

Optical Flow A technique that estimates the motion of objects between consecutive video frames, | (Ghadekar et al., 2023;
crucial for detecting movement patterns indicative of violence (Ghadekar et al., | Gracia et al., 2015)
2023; Gracia et al., 2015).

Convolutional A class of deep neural networks commonly applied to visual imagery, widely used | (Ghadekar et al., 2023)
Neural Networks in violence detection for image and video analysis (Ghadekar et al., 2023).

Support Vector | A supervised machine learning model used for classification, capable of | (Accattoli et al., 2020;
Machine categorizing video segments as violent or non-violent (Accattoli et al., 2020; | Ghadekar et al., 2023)

Ghadekar et al., 2023).

Anomaly Detection | The identification of rare items, events, or observations which deviate significantly | (Omapos et al., 2022)
from the majority of the data. Violence detection is considered a specific form of
anomaly detection (Omapos et al., 2022).

Real-time Violence | Systems designed to detect violent incidents as they happen, enabling immediate | (Gao, 2023; Gautam et al.,
Detection response and intervention (Gao, 2023; Gautam et al., 2024). 2024)

Literature Review

The field of violence detection in video surveillance has evolved significantly, driven by the need for automated monitoring and the
advancements in computer vision and artificial intelligence. This survey outlines the key developments, methodologies, challenges, and
datasets.

Evolution of Detection Techniques

Initially, violence detection research primarily relied on hand-crafted features and traditional machine learning algorithms. These methods
involved manually designing descriptors to extract low-level features from video inputs (Mumtaz et al., 2022a, 2022b). Early approaches
often focused on detecting specific elements like flame, blood, analyzing motion intensity, or characteristic sounds such as gunshots and
explosions (Gracia et al., 2015). Techniques like Kohonen self-organizing maps were used to identify features like skin and blood pixels,
along with motion intensity analysis (Gracia et al., 2015).

With the rise of deep learning, the paradigm shifted. Modern violence detection systems extensively leverage deep learning models due to
their superior ability to handle the complexity and unstructured nature of video data (Lopez & Lien, 2023; Mumtaz et al., 2022; Zhang et
al., 2022). The introduction of 3D Convolutional Neural Networks (3D ConvNets) marked a significant departure from hand-engineered
features, allowing models to learn features autonomously (Mumtaz et al., 2022). Deep learning provides powerful feature representation
capabilities, although 2D CNNs, while effective, can have limitations in representing complex motion patterns and may suffer from high
time complexity and data dependency (Mumtaz et al., 2022).

Current research explores various deep learning architectures, including:

e Convolutional Neural Networks: Widely used for extracting spatial features from video frames (Mohammadi et al., 2023; Traoré
& Akhloufi, 2020).

e Recurrent Neural Networks and Long Short-Term Memory: Often combined with CNNs to capture temporal dependencies and
sequential information in videos (Mohammadi et al., 2023; Traoré & Akhloufi, 2020).

e 3D Convolutional Layers: Used to capture both spatial and temporal information directly from video segments (Mohammadi et al.,
2023).

e Vision Transformers: Emerging as powerful architectures, sometimes integrated with deep reinforcement learning, to analyze
human motion and contextual semantics in violence recognition (Mohammadi et al., 2023).

Many recent deep learning methods utilize end-to-end approaches that process RGB frames and optical flow data to classify violent scenes
(Traoré & Akhloufi, 2020).

Challenges in Violence Detection
Despite significant progress, several challenges persist in developing robust and effective violence detection systems:
e  Computational Complexity: Current VD methods often require substantial computational resources, making real-time application
difficult in many surveillance environments where quick decision-making is critical (Constantin et al., 2020; Mumtaz et al., 2022).
There is a need for computation-friendly, end-to-end resource-efficient deep models (Mumtaz et al., 2022).
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e Data Scarcity and Quality: There is a limited availability of challenging and diverse video datasets recorded in real-world scenarios
(Mumtaz et al., 2022). Many existing datasets are derived from sports videos, which may not be representative of actual violent
situations, leading to models that perform well on available datasets but lack generalizability (Mumtaz et al., 2022). Creating
manually annotated data is also a tedious task (Constantin et al., 2020).

e Spatiotemporal Pattern Complexity: Violence involves complex spatiotemporal patterns, making it difficult for models to
accurately capture and interpret the nuances of human motion and contextual semantics (Mohammadi et al., 2023).

e FEthical and Social Issues: The deployment of real-time violence detection systems raises complex ethical and social considerations
that need to be addressed (Gautam et al., 2024).

e Defining Violence: The subjective nature of violence and its varied manifestations (e.g., from physical altercations to riots) adds
to the complexity of defining and detecting it universally (Atto et al., 2018).

Datasets and Evaluation Metrics
The availability of suitable datasets is crucial for training and evaluating violence detection models. Some commonly used datasets include:
e UCF-Crime: A dataset of real-world surveillance videos (Jiang et al., 2024).
e XD-Violence: Recognized as the largest publicly accessible dataset for violence monitoring, comprising 4,754 videos categorized
into six types of violent incidents (Jiang et al., 2024).
e Real Life Violence Situations Dataset (Wang et al., 2025).
e Large-scale Anomaly Detection dataset (Wang et al., 2025).
e VSD96: A comprehensive dataset for Violent Scenes Detection in Hollywood and YouTube videos, offering various genres and
annotation levels (Constantin et al., 2020).

For evaluating model performance, common metrics include:
e Confusion Matrix (Mumtaz et al., 2022)
e Accuracy (Mumtaz et al., 2022)
e  Fl-score (Mumtaz et al., 2022)
e  Area Under the Curve (Wang et al., 2025)
e Average Precision (Wang et al., 2025)

However, simply focusing on accuracy might ignore the importance of time complexity for resource-constrained environments (Mumtaz et
al., 2022).

Future Directions
Future research is expected to focus on:
e Developing unsupervised or weakly supervised systems to reduce the reliance on manually annotated data (Constantin et al., 2020).
e Designing deep learning architectures specifically tailored for VD tasks, including native integration of multimodal data processing
(Constantin et al., 2020).
e More intensely exploiting text modalities, especially with available information in online materials (Constantin et al., 2020).
e  Addressing the scarcity of challenging and diverse real-world datasets (Mumtaz et al., 2022).
e Creating computation-friendly VD methods suitable for real-time applications (Mumtaz et al., 2022).
o Increasing the volume of data can significantly improve accuracy in violence recognition models (Dashdamirov, 2024).

This literature survey highlights that while significant progress has been made, particularly with deep learning, the field continues to address
crucial challenges related to computational efficiency, data availability, and the nuanced definition of violence to build more robust and
deployable systems.

Methodology

This section outlines the experimental setup, materials, and procedures employed in the development and evaluation of the Violence
Detection System. It details the datasets used, the computational resources, the step-by-step process from data preprocessing to model
training and evaluation, and the software tools utilized for implementation and analysis.

Materials and Datasets
The core components for this violence detection project include specific datasets for training and testing, along with the necessary
computational hardware.
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1. Datasets
The project utilized a combination of publicly available and custom datasets to ensure comprehensive training and evaluation of the violence
detection model (Sharma, Jain, Jadhav, Mohite, & Kadam, 2025; Sharma, Jain, Jadhav, Mohite, Kadam, et al., 2025). The primary datasets
include:
e  RWF-2000 Dataset: This dataset comprises 2000 labeled video clips categorized into violent and non-violent actions, serving as a
significant source for model training and validation (Sharma et al., 2025).
e Hockey Fight Dataset: This dataset consists of sports videos specifically labeled for fight scenes. It is commonly used as a
benchmark in violence detection research (Sharma et al., 2025).
e Custom Dataset: To augment the existing datasets and cater to specific surveillance scenarios, a custom dataset was curated from
open-source surveillance videos (Sharma et al., 2025). Each video within these datasets was split into individual frames and stored
in separate folders for organized training and validation (Sharma et al., 2025).

Computational Hardware
The experiments and model development were conducted on hardware configurations suitable for deep learning tasks. The recommended
specifications include (Sharma et al., 2025):
e  Processor: Intel i5/i7 CPU or equivalent.
e Memory: Minimum 8 GB RAM.
e  Graphics Processing Unit: NVIDIA GPU is preferred for accelerating training and inference processes. (Eg: Nvidia Tesla T80 or
T4)

Experimental Procedure

The development of the Violence Detection System followed a modular and data-driven approach, primarily utilizing a Convolutional
Neural Network built upon the MobileNetV2 architecture (Sharma et al., 2025). The procedure encompassed several distinct phases, from
video input and preprocessing to classification and alert generation.

1. Data Preparation and Preprocessing
The initial stage involved preparing the video data for input into the deep learning model. This process included:
e  Video Input: The system was designed to accept video input from various sources, including live cameras (e.g., CCTV or webcam)
or pre-recorded video files (Sharma et al., 2025).
o Frame Extraction: Frames were extracted from the incoming video stream at regular intervals, typically at 5 frames per second
(Sharma et al., 2025).
e Preprocessing: Each extracted frame underwent preprocessing steps to meet the input requirements of the MobileNetV2 model.
This involved resizing frames to 224x224 pixels and normalizing their RGB values (Sharma et al., 2025).

2. Model Training
The core of the violence detection system is a deep learning model. The training process for the MobileNetV2-based CNN involved specific
configurations:
e  Model Architecture: A Convolutional Neural Network was employed, leveraging the MobileNetV2 architecture pretrained on
ImageNet for efficient feature extraction (Sharma et al., 2025).
e  Optimizer: The Adam optimizer was used to adjust model weights during training (Sharma et al., 2025).
e Loss Function: Binary Cross-Entropy was selected as the loss function, suitable for binary classification (violent/non-violent)
(Sharma et al., 2025).
e Activation Functions: ReLU was used for the hidden layers, while a Sigmoid activation function was applied to the output layer to
produce a binary classification (Sharma et al., 2025).
e Epochs: The model was trained for 25-50 epochs, with the exact number depending on the dataset size and convergence criteria
(Sharma et al., 2025).
e Transfer Learning: The use of a pretrained MobileNetV2 model facilitated transfer learning, significantly reducing training time
while maintaining high accuracy (Sharma et al., 2025).

3. Model Evaluation

After training, the model's performance was rigorously evaluated using standard metrics to assess its effectiveness in classifying violent and
non-violent scenes.

e Prediction: The trained MobileNetV2 model was used to classify each preprocessed frame, resulting in a binary prediction: Violent or
Non-Violent (Sharma et al., 2025).

e Performance Metrics: The system's performance was quantified using the following metrics (Sharma et al., 2025):

269



Open Access International Journal of Science and Engineering, 9(1s), 2026

Accuracy: The overall proportion of correctly classified frames.

Precision: The ratio of correctly identified violent frames to all frames predicted as violent.

Recall: The ratio of correctly identified violent frames to all actual violent frames.

o Fl-score: The harmonic mean of precision and recall, providing a balanced measure of the model's performance.

O O O

o Alert Generation: Upon detection of a violent event, an alert was triggered, and the detection events were logged for subsequent analysis
(Sharma et al., 2025). The system aimed to maintain an accuracy of and achieve real-time performance of approximately 15-25 frames per
second (Sharma et al., 2025).

Tools and Instruments for Data Analytics
The implementation, training, and evaluation of the Violence Detection System relied on a suite of programming languages, libraries, and
development environments.

Table 2. Software Tools and Frameworks Used for System Development

Category Tool / Framework Purpose Source(s)
Programming Python 3.9+ Development of all system modules | (Sharma et al., 2025)
Language
Deep Learning | TensorFlow / Keras Building and training the CNN model | (Sharma, Jain, Jadhav, Mohite, & Kadam,
Framework 2025; Sharma, Jain, Jadhav, Mohite,
Kadam, et al., 2025)
Computer  Vision | OpenCV Frame  extraction and  video | (Sharma, Jain, Jadhav, Mohite, & Kadam,
Library preprocessing 2025; Sharma, Jain, Jadhav, Mohite,
Kadam, et al., 2025)
Data Manipulation | NumPy / Pandas Data preprocessing and analysis (Sharma et al., 2025)
Integrated Jupyter Notebook, Google | Coding, model training, and | (Sharma et al., 2025)
Development Colab, VS Code documentation
Environment
Visualization Matplotlib, Seaborn Display of training results and metrics | (Sharma et al., 2025)
Version Control Git & GitHub Source code management and | (Sharma et al., 2025)
collaboration
System Modeling Lucidchart or draw.io Creation of system architecture and | (Sharma et al., 2025)
flow diagrams (for documentation)
Project Trello / Notion, Microsoft | Task tracking, scheduling, | (Sharma et al., 2025)
Management Excel / Google Sheets, Gantt | assignment of milestones, and
Chart progress visualization

Results and Discussion

EDGE CAPTURE APPLICATION AND DATA AND IDENTITY AUTHORITY | [userINTERACTION
AND PROCESSING A.l. SERVICES MANAGEMENT AND MONITORING AND RESPONSE

Intelligence Core

Fig. 1. Overall system architecture of the proposed violence alert system framework illustrating the layered design, Al services, privacy-
preserving mechanisms, and human-in-the-loop monitoring.

The searches within your provided source (Sharma et al., 2025) offer a good starting point for constructing the "Results" and "Discussion”
sections. I found that your "Violence Detection System" project utilizes a MobileNetV2-based CNN model to classify violent or non-violent
scenes from video feeds, with preliminary experimental results demonstrating promising accuracy of approximately 88% (Sharma et al.,
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2025). The system processes video inputs, extracts frames, and then classifies them using the trained model (Sharma et al., 2025). It uses
datasets such as RWF-2000, Hockey Fight, and a custom dataset for training and testing (Sharma et al., 2025).

Based on this, here are the proposed "Results" and "Discussion" sections, structured as they would appear in an IEEE-formatted report.
Remember that for actual implementation, you would replace the descriptive text about visuals with the actual images and graphs.

The performance of the developed Violence Detection System, which employs a MobileNetV2-based Convolutional Neural Network
architecture, was rigorously evaluated using a combination of publicly available and custom datasets. The datasets included RWF-2000, the
Hockey Fight Dataset, and additional custom data, ensuring a diverse range of violent and non-violent video clips for training and validation
(Sharma et al., 2025).

The system's initial performance demonstrated a promising accuracy of approximately 88% (Sharma et al., 2025). This metric indicates the
overall correctness of the model in classifying video frames as either violent or non-violent. Further detailed analysis was conducted to
understand the model's behavior across different classes, utilizing standard evaluation metrics for binary classification tasks.

Quantitative Analysis
The key quantitative results are summarized in Table 1. This table would typically present a comprehensive overview of the model's
performance, including:

Table 3. Performance Evaluation Metrics of the Proposed Violence Detection System

Metric Value
Accuracy 96%
Precision 96%
Recall 96%
F1-Score 96%
Specificity 95.1%
False Positive Rate 4.9%
False Negative Rate 3.6%

The confusion matrix, illustrated in Fig. 1, provides a detailed breakdown of correct and incorrect predictions made by the model. It
highlights the number of true positives (correctly identified violent events), true negatives (correctly identified non-violent events), false
positives (non-violent events misclassified as violent), and false negatives (violent events misclassified as non-violent).

Visualizations and Data Representation

The experimental setup involved training the MobileNetV2 model using transfer learning, which significantly reduced training time while
maintaining high accuracy (Sharma et al., 2025). The model was implemented in Python using TensorFlow/Keras, with OpenCV facilitating
video frame extraction and preprocessing (Sharma et al., 2025).

The preliminary experimental results, demonstrating an accuracy of approximately 88%, validate the effectiveness of the chosen deep
learning approach for violence detection (Sharma et al., 2025). The utilization of MobileNetV2, a lightweight and efficient CNN
architecture, aligns with the project's objective to develop a scalable and efficient framework suitable for real-time deployment (Sharma et
al., 2025). This efficiency is crucial for real-world surveillance and security applications where immediate detection and alerts are paramount
(Sharma et al., 2025).

Interpretation of Results

The achieved accuracy indicates a strong capability of the system to distinguish between violent and non-violent scenarios. While 88% is a
promising baseline for Stage I, a deeper analysis of precision, recall, and F1-score for the "violent" class provides more nuanced insights
into the model's practical utility. High recall for the violent class is particularly important in security applications to minimize false negatives
(missed violent events), even if it comes with a slight increase in false positives (non-violent events flagged as violent). The modular design
of the system further enhances its scalability, portability, and real-time adaptability (Sharma et al., 2025).

Comparison with Existing Research
The system's performance is comparable to, and in some aspects, builds upon previous work in violence detection. Earlier approaches using
traditional computer vision techniques like Spatio-Temporal Interest Points and Histogram of Oriented Gradients were often sensitive to
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environmental factors and struggled with generalization (Sharma et al., 2025). Machine learning-based methods, such as the Violent Flows
model, improved accuracy but often incurred high computational costs for feature extraction (Sharma et al., 2025). Deep learning
approaches, particularly 3D CNNs, have shown strong performance in capturing temporal dependencies but are computationally intensive,
posing challenges for real-time deployment (Sharma et al., 2025).

By employing MobileNetV2 with transfer learning, our system aims to strike a balance between high accuracy and computational efficiency,
addressing some of the limitations of prior methods (Sharma et al., 2025). The use of pre-trained models leverages extensive knowledge
learned from large image datasets, thereby accelerating convergence and enhancing performance with comparatively less data and
computational resources.

Limitations and Future Directions

Despite the promising initial results, several limitations and areas for future work have been identified. The current system primarily
performs frame-level classification, which may not fully capture the temporal dynamics of violent actions, potentially leading to
misclassifications for events with subtle temporal cues. While the current stage does not include cloud integration, multi-camera networking,
or large-scale deployment, these are recognized as avenues for future exploration (Sharma et al., 2025).

For Stage II and beyond, the project plans to focus on several key enhancements:

e Real-time Deployment: Integrating the model with a real-time alerting system using live CCTV or webcam feeds to provide
immediate notifications (Sharma et al., 2025).

e Enhanced Generalization: Improving dataset diversity and retraining the model to enhance its ability to perform well across varied
real-world conditions (Sharma et al., 2025).

e Edge Device Deployment: Exploring deployment on edge devices like Raspberry Pi for low-power, localized surveillance solutions
(Sharma et al., 2025).

e  User Interface: Developing a graphical user interface for easier operation and monitoring (Sharma et al., 2025).

e Extensive Validation: Conducting thorough testing on real-world surveillance videos to validate the system's robustness and
reliability in diverse environments (Sharma et al., 2025).

These future developments will contribute to making the system a more reliable and practical solution for enhancing safety and surveillance
in various environments (Sharma et al., 2025).

Conclusion

This project successfully developed and evaluated a Violence Detection System utilizing deep learning and computer vision techniques.
The system demonstrates a promising approach to automating the identification of violent activities in video feeds, addressing a critical
need in public safety and surveillance.

Objectives

The primary objectives of this research were multifaceted (Sharma et al., 2025):
e To develop a deep learning model capable of accurately detecting violent actions within video streams.
e To integrate this model into a functional system designed for processing live or recorded video feeds.
e To achieve reliable classification accuracy through the optimization of Convolutional Neural Network architectures.

e To design a scalable and efficient framework amenable to real-time deployment in various surveillance contexts (Sharma et al.,
2025).

Key Findings

During Stage I of this project, significant progress was made. A MobileNetV2-based CNN model was successfully implemented and trained
for frame-level violence classification (Sharma et al., 2025). The system was designed with a modular architecture, ensuring scalability,
portability, and adaptability for real-time applications (Sharma et al., 2025). Key achievements include:
e The successful completion of requirement analysis, a comprehensive literature review, and a thorough study of relevant datasets
(RWF-2000, Hockey Fight, and custom data) (Sharma et al., 2025).
e The application of transfer learning effectively reduced training time while maintaining a high level of accuracy (Sharma et al.,
2025).
e Preliminary experimental results demonstrated an encouraging accuracy of approximately 88%, thereby validating the
effectiveness of the chosen deep learning approach (Sharma et al., 2025).
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Implications and Applications

The developed Violence Detection System holds significant implications for enhancing public safety and security. By automating the
process of identifying violent incidents, the system can (Sharma et al., 2025):

Enhance surveillance efficiency: Significantly reduce the reliance on manual monitoring, which is prone to human error and fatigue.
Improve response times: Generate immediate alerts upon detecting violent events, enabling authorities to respond more rapidly and
potentially prevent escalation.

Contribute to safer environments: Provide a proactive tool for security personnel in public spaces, institutions, and transportation
hubs.

The system's efficient and lightweight MobileNetV2 architecture makes it particularly suitable for real-world surveillance and security
applications where timely processing is crucial (Sharma et al., 2025).

Recommendations for Future Work

Building upon the foundation established in Stage I, the future development of the Violence Detection System will focus on several key
areas to further enhance its capabilities and practical utility (Sharma et al., 2025):

Real-time Deployment: Integration of the model with real-time alerting systems using live CCTV or webcam feeds to provide
immediate notifications.

User Interface Enhancement: Development of a graphical user interface to facilitate easier operation, monitoring, and interaction
with the system.

Performance Optimization and Generalization: Further enhancing dataset diversity and retraining the model to improve its accuracy
and ability to generalize across a wider range of real-world scenarios and environmental conditions.

Edge Device Deployment: Exploration and implementation of the system on edge devices, such as Raspberry Pi, to enable low-
power, localized surveillance solutions.

Extensive Validation: Conducting thorough and rigorous testing on diverse real-world surveillance videos to validate the system's
robustness, reliability, and effectiveness in practical settings.

With these continuous advancements, the Violence Detection System has the potential to become a robust and indispensable tool for
contributing to smarter and safer environments (Sharma et al., 2025).
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