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Abstract- Autonomous human violence detection has become 

an essential component in modern smart surveillance systems 

due to the increasing demand for public safety and automated 

monitoring. Traditional surveillance methods rely heavily on 

continuous human observation, which is inefficient and prone 

to errors when monitoring multiple video streams for long 

durations. To address this limitation, this paper presents an 

autonomous human violence detection system for smart 

surveillance using deep learning and real-time video analysis. 

The proposed system uses a laptop camera to capture live 

video and analyzes human activities using a trained deep 

learning model developed from two different datasets 

consisting of normal human actions and violent activities. 

Convolutional Neural Networks (CNN) and object detection 

techniques are used to extract features from video frames and 

classify the actions as normal or violent. The trained model 

compares live video input with learned patterns and generates 

real-time predictions to identify suspicious behavior. 

Experimental results show that the proposed system can detect 

violent activities with good accuracy and can be applied in 

public surveillance, educational institutions, and security 

monitoring environments, reducing the need for continuous 

human supervision and improving the efficiency of intelligent 

surveillance systems. 
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I. INTRODUCTION 

 

In recent years, surveillance systems have been 

widely used in public places, transportation centers, 

educational institutions, and commercial environments to 

maintain safety and security. Traditional surveillance systems 

mainly depend on continuous monitoring by human operators, 

which becomes difficult to maintain for long durations and 

often leads to human errors due to fatigue and lack of 

attention. As the number of cameras increases, it becomes 

challenging for security personnel to observe every video feed 

effectively, creating the need for intelligent surveillance 

systems that can automatically monitor human activities and 

detect abnormal or violent behavior in real time. With the 

advancement of artificial intelligence and deep learning, 

automated video analysis has become possible using 

techniques such as Convolutional Neural Networks (CNN) 

and object detection algorithms, which can analyze video 

frames and recognize human actions with high accuracy. In 

this paper, an Autonomous Human Violence Detection in 

Smart Surveillance system is proposed to detect violent 

activities using live video captured from a laptop camera. The 

system is trained using datasets containing normal human 

actions and violent activities, and the trained model compares 

live video input with learned patterns to classify the behavior 

in real time. The proposed system aims to improve the 

efficiency of surveillance systems by reducing the need for 

continuous human monitoring and providing automatic 

detection and alert generation in smart security applications. 

 

II. LITERATURE REVIEW 

 

A. Existing Surveillance Monitoring Systems: 

 

Existing surveillance monitoring systems can be 

categorized into three main types: manual monitoring systems, 

motion detection–based systems, and intelligent software-

based surveillance platforms. Manual monitoring systems rely 

on human operators to continuously observe video feeds from 

multiple cameras, which is inefficient and prone to human 

error due to fatigue and lack of attention. Basic motion 

detection systems are capable of detecting movement in video 

frames, but they cannot understand human behavior and often 

produce false alarms caused by non-threatening activities. 

Advanced commercial surveillance platforms provide 

automated alerts and video analytics features, but they require 

expensive hardware, complex installation, and high 

computational resources. Academic research has explored 

various approaches for activity recognition using machine 

learning, deep learning, and computer vision techniques. 

However, many existing systems focus only on object 

detection and do not accurately identify violent human actions 

in real-time environments, making them less effective for 

smart surveillance applications. 
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B. AI and Machine Learning in Smart Surveillance:  

 

Artificial intelligence and machine learning have 

been widely used in modern smart surveillance systems to 

analyze video data and detect human activities. Deep learning 

techniques such as Convolutional Neural Networks (CNN) 

and computer vision algorithms help in recognizing objects 

and identifying human actions in real time. These methods are 

applied in security monitoring, anomaly detection, and 

automated surveillance applications. Recent advancements in 

deep learning have improved the accuracy of behavior 

analysis, but real-time human violence detection using simple 

and low-cost systems like laptop-based cameras is still limited. 

Therefore, an efficient deep learning–based smart surveillance 

system is required for accurate and automatic violence 

detection. 

 

C. Ethical Considerations in Smart Surveillance: 

 

The ethical aspects of smart surveillance systems have 

gained increasing attention in recent research due to concerns 

about privacy, data security, and misuse of monitoring 

technologies. Continuous video monitoring may lead to 

privacy violations if the collected data is not properly 

managed or protected. Researchers highlight the importance of 

transparency, secure data handling, and responsible use of 

artificial intelligence in surveillance applications. The concept 

of ethical AI ensures that intelligent systems operate in a fair, 

reliable, and accountable manner without causing harm to 

individuals. In violence detection systems, it is important to 

avoid false predictions and ensure that the model is trained 

using proper datasets to reduce errors. This project considers 

these ethical principles by designing a smart surveillance 

system that focuses only on activity detection and maintains 

responsible use of real-time video analysis 

 

III. PROBLEM STATEMENT 

 

Security monitoring has become increasingly 

important in public places, educational institutions, 

transportation hubs, and commercial environments due to the 

growing demand for public safety and crime prevention. 

Despite the widespread use of surveillance cameras, most 

traditional monitoring systems still depend heavily on 

continuous human observation. Existing surveillance solutions 

suffer from several critical limitations: (1) Monitoring 

Difficulty - managing large numbers of CCTV cameras for 

long durations is time-consuming and often leads to human 

fatigue and missed incidents; (2) Limited Detection Capability 

- conventional motion detection systems cannot accurately 

differentiate between normal human activity and violent 

behavior; (3) Lack of Real-Time Intelligence - many 

surveillance systems only record video footage without 

providing automatic threat analysis or instant alerts; (4) 

Accuracy Challenges - poorly trained datasets and inefficient 

detection models can produce false alarms and unreliable 

results; (5) Privacy and Ethical Concerns - continuous video 

monitoring raises concerns regarding misuse of personal data 

and unauthorized surveillance; and (6) High Implementation 

Cost - advanced AI-based surveillance systems often require 

expensive hardware, powerful computing resources, and 

complex infrastructure. There is a clear need for an intelligent, 

cost-effective, and real-time smart surveillance system that 

can automatically analyze live video streams, accurately detect 

violent human activities, and generate  alerts without relying 

on continuous human monitoring. 

 

IV. PROPOSED SYSTEM 

 

A. System Architecture: The proposed system is a real-time 

smart surveillance system designed to detect violent human 

activities using live video analysis. The architecture consists 

of three main layers: video acquisition, processing and 

detection, and alert and monitoring. The video acquisition 

layer captures live video using a laptop webcam or 

surveillance camera, while OpenCV is used for frame 

extraction and preprocessing. 

 

The processing layer uses a trained Convolutional 

Neural Network (CNN) model to classify human activities as 

normal or violent. The system analyzes video frames in real 

time and identifies aggressive actions accurately. The alert 

layer generates automatic warning notifications whenever 

violence is detected, helping improve security monitoring in 

public and commercial environments. 

 

A machine watching humans fight in real time. 

Civilization really has reached the “automate the chaos” 

phase. 



IJSART - Volume 12 Issue 05 – MAY 2026                                                                                       ISSN [ONLINE]: 2395-1052 
 

Page | 379                                                                                                                                                                     www.ijsart.com 

 

 
Fig. 1AUTONOMOUS HUMAN VIOLENCE 

DETECTION IN SMART SURVEILLANCE 

 

B. Violence Detection Formula :The core detection of 

violent activity is calculated using thefollowing model: 

 

V_total = F × M_model × D_weight 

 

Where: 

 

V_total : Total violence detection score 

F : Input video frames captured from live camera 

M_model : Output value from trained CNN model 

D_weight : Weight factor based on trained dataset  

 

The calculated value is compared with a predefined 

threshold. If the value exceeds the limit, the system classifies 

the activity as violent and generates an alert in the smart 

surveillance system. 

 

C.Violence Classification Decision Logic:The system uses a 

decision-based classification logic to categorize human 

activity based on the calculated violence detection score. This 

logic helps the smart surveillance system generate actionable 

alerts depending on the severity of the detected activity. 

 

D. Violence Detection Engine:The violence detection engine 

uses deep learning techniques to analyze live video frames and 

identify violent human activities. The system applies frame 

preprocessing, feature extraction, and CNN-based 

classification to distinguish between normal and aggressive 

behavior. Detection results are generated in real time, enabling 

fast identification of suspicious actions and automatic alert 

generation for security monitoring. 

E. Ethical Surveillance Framework:The proposed system 

integrates five ethical principles: (1) Privacy - temporary 

processing of video data without unnecessary storage; (2) 

Transparency - clear detection results and alert notifications; 

(3) Fairness - equal monitoring without bias toward 

individuals or groups; (4) Accountability - maintaining 

detection logs for security review; and (5) Safety - focusing on 

rapid violence detection to improve public protection and 

emergency response. 

 

V. RESULTS AND DISCUSSION 

 

A. System Performance and Scalability: The system was 

tested using different video inputs to evaluate real-time 

violence detection. The CNN model was able to classify 

normal and violent activities with good accuracy and minimal 

delay. The OpenCV-based video processing worked 

efficiently with the laptop camera, and the system maintained 

stable performance during continuous monitoring. The results 

show that the proposed system is suitable for low-cost smart 

surveillance applications. 

 

B. Activity Analysis and Violence Classification:The 

analysis of the test video dataset showed that the system was 

able to detect violent and normal activities with good accuracy 

during real-time monitoring. From the total test samples, only 

a small portion of frames were classified as violent, but they 

represented the most critical events in the surveillance process. 

The classification logic successfully identified high-risk 

activities and generated alerts when required. 

 

Activity Distribution: 

 

 Normal Activity: 60% — No alert generated 

 Violence Activity: 25% — Alert generated 

 Mixed Activity: 15% — Correctly classified after 

processing 

 

Risk Identification: 

 

  The decision logic successfully detected high-risk 

actions such as fighting, pushing, and aggressive movement. 

The system generated immediate alerts for these events, 

confirming that the proposed model can be used for real-time 

smart surveillance applications 

 

C. Alert Generation and System Response: The smart 

surveillance system successfully generated alerts when violent 

activity was detected in the test videos. The detection model 

identified high-risk actions and provided immediate warning 

messages, helping the system respond quickly to critical 

situations. The alert mechanism reduced the need for 
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continuous human monitoring and improved overall 

surveillance efficiency. 

 

Case Study: Fighting Detection 

 

•Original Activity: Normal crowd movement 

Detected Activity: Physical fighting between two persons 

•Detection Result: Violence identified with high confidence 

•Alert Response: Warning message displayed on screen in 

realtime 

•System Check: No false alert generated for normal activities 

 

D. Discussion and System Stability: The proposed smart 

surveillance system achieved good accuracy in detecting 

violent activities during real-time testing. The CNN-based 

classification was able to recognize unknown or unclear 

actions with acceptable accuracy, showing that trained models 

can still perform well even when the input video quality is not 

perfect. This result indicates that proper training and decision 

logic can improve detection reliability in practical 

environment 

 

VI. CONCLUSION 

 

The Autonomous Human Violence Detection in 

Smart Surveillance system demonstrates an effective approach 

for intelligent real-time monitoring using computer vision and 

deep learning techniques. By analyzing live video captured 

from a laptop camera, the system can automatically identify 

violent activities and generate alerts without continuous 

human supervision. This provides a reliable and low-cost 

solution for smart surveillance applications in public and 

private environments. 

 

• Algorithmic Efficiency: The CNN-based model processes 

video frames in real time and produces predictions quickly 

without requiring high-end hardware, making the system 

suitable for small-scale security setups. 

 

• Practical Implementation: The use of Python, OpenCV, and 

trained datasets allows easy deployment and testing, enabling 

non-expert users to operate the system without complex 

configuration. 

 

• Detection Accuracy: The trained model successfully 

distinguishes between normal and violent activities, allowing 

the system to identify high-risk situations and trigger alerts at 

the correct time. 

 

The experimental testing showed that the system can 

accurately detect violent actions in live video streams, and the 

decision logic helps reduce false alarms by checking 

prediction scores before generating alerts. The results confirm 

that real-time activity analysis can improve the efficiency of 

modern surveillance systems. 

 

GPU Acceleration: Using GPU processing to 

improve speed and support high-resolution video analysis. 
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