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Abstract

The rapid rise in security concerns has exposed critical limitations of traditional CCTV systems, which mainly
serve as passive recorders without enabling timely intervention. This paper proposes an intelligent vandalism
detection system that transforms conventional surveillance into an active, automated security solution. The
[framework employs computer vision and deep learning techniques, integrating a YOLO-based object detection
pipeline with action recognition models to identify behaviors strongly associated with vandalism, including
breaking, smashing, and spray painting. Upon detection, the system automatically captures incident evidence,
either as an image or short video clip, and delivers real-time notifications to property owners. Unlike
conventional monitoring methods, the proposed approach operates effectively on both live video streams and
recorded footage, ensuring adaptability across diverse deployment scenarios such as homes, commercial
spaces, and public facilities. The architecture is designed to be cost-efficient, scalable, and minimally
dependent on manual supervision. By coupling Al-driven visual understanding with multi-channel
communication, the system not only strengthens deterrence against malicious acts but also accelerates
response time and ensures reliable evidence collection. Evaluation demonstrates that the integration of
modern deep learning techniques into surveillance workflows significantly enhances detection accuracy while
reducing false alerts. The potential of sophisticated video analytics to close the gap between proactive security
intervention and passive surveillance is highlighted by this work.

Keywords: Surveillance systems, Deep learning; Computer vision; and Vandalism detection; Real-time
analytics in video

1. Introduction

The growing imperative for enhanced property smashing, or spray painting has not been

security has spotlighted the limitations inherent in
traditional CCTV systems, which largely function as
passive recording devices without facilitating real-
time intervention during critical incidents. This
limitation often results in delayed responses to
vandalism, thereby exacerbating damage and
reducing deterrence effectiveness. Recent progress in
computer vision and deep learning has opened new
avenues for transforming surveillance from passive
monitoring into intelligent, proactive security
solutions. Object detection frameworks such as
YOLO have demonstrated remarkable capabilities
for real-time visual analysis, enabling rapid
identification of objects and activities in surveillance
footage (Kumar, S. et al., 2022; Singh, R. et al.,
2023). Nonetheless, the specific challenge of
detecting acts of vandalism such as glass breaking,

comprehensively addressed in existing research,
partly due to the complex and context-dependent
nature of such behaviours (Patel, A. and Sharma, V.,
2021; Kolaib, R.J., 2024). Incorporating deep
learning-based action recognition alongside object
detection is essential to effectively interpret these
nuanced activities, thereby reducing false alarms and
improving detection accuracy (Gandapur, M.Q.,
2022; Kolaib, R.J., 2024). This study proposes an
innovative vandalism detection system that integrates
YOLO-based object detection with advanced action
recognition models to monitor surveillance footage in
real time. Designed to operate seamlessly on both live
CCTYV streams and recorded video, this solution is
adaptable across multiple scenarios including
residential, commercial, and public spaces. The
principal objectives include developing a scalable,
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cost-efficient system capable of accurate real-time
identification of vandalism behaviours, automating
incident evidence capture, and delivering instant
notifications to property owners. The originality of
this work lies in its unified approach combining real-
time object and action detection tailored specifically
for vandalism incidents, bridging the gap between
traditional passive surveillance and intelligent,
automated security intervention. This blend of Al-
powered detection and multi-channel communication
enhances deterrence, accelerates response, and
improves evidence collection, representing a
significant advancement in the field of video-based
security systems. [1]

1.1.Background and Problem Statement
Conventional CCTV systems are now commonplace
for monitoring homes, commercial spaces, and public
areas, yet they primarily serve as passive recorders
without real-time incident intervention. This
limitation hinders timely responses to acts of
vandalism such as breaking, smashing, and spray
painting resulting in increased property damage and
reduced deterrence. Advances in computer vision and
deep learning, particularly YOLO-based object
detection, have enabled intelligent video analytics,
yet existing systems largely focus on intrusion
detection, leaving specific vandalism behaviors
Singh, R. et al.,, 2023; Kumar, S. et al., 2022)
inadequately handled. [2]

1.2.0bjectives and Contribution
This study aims to develop a scalable, cost-effective
vandalism detection system that combines YOLO-
based object detection with deep learning action
recognition models to analyze both live and recorded
surveillance video in real time. The proposed system
automatically captures evidence and notifies property
owners promptly, thereby enhancing deterrence and
response capabilities. The key originality lies in
integrating object detection and behavior recognition
explicitly for vandalism detection, bridging the gap
between passive surveillance and automated,
proactive security management. [3]
2. Method
This research introduces an innovative approach to
identify vandalism using footage from surveillance
cameras, combining visual data analysis with

behaviour recognition techniques. The methodology
is structured around three key stages: video input
processing, feature derivation, and behaviour
classification. [4]

2.1.Video Input Processing
Continuous video feeds from fixed surveillance
cameras positioned in target areas serve as the
primary data source. Initial processing steps include
adjusting for lighting inconsistencies and filtering out
image noise to improve the quality and consistency
of the visual input for subsequent analysis. [5]

2.2.Feature Derivation
A specialized neural network model extracts complex
visual characteristics related to human movements
and interactions within the scene. To better
understand behaviours over time, a sequential
modelling network examines frame-by-frame
changes, identifying patterns such as irregular motion
or repeated contact with objects that may imply
vandalism. [6]

2.3.Behaviour Classification
The extracted data is combined with information
about the environment, including the location of
restricted or sensitive zones, to contextualize detected
activities. Using a training set that includes various
examples of destructive behavior, a machine learning
classifier is developed to distinguish routine actions
from potentially harmful ones. The system is
designed for efficient operation on local processing
units, enabling quick detection and response within
large-scale security setups. The described techniques
build on existing video analysis and neural sequence
modelling methods, tailored here to specifically
address the challenges of vandalism detection. This
strategy improves accuracy by focusing on both the
nature of the activities and their contextual
significance, providing an effective tool for proactive
surveillance. [9] Table 1 shows Comparison of
Traditional CCTV  Systems and Intelligent
Vandalism Detection System, Essentially, your
report demonstrates a transition from static video
monitoring to dynamic, interpretation-driven incident
detection, enabling locations to take prompt,
preventative action off the checkout counter Figure 1
shows Methodology of Vandalism Detection Using
Surveillance Camera

OPEN anccsss IRJAEM

2958


about:blank

International Research Journal on Advanced Engineering
and Management

https://goldncloudpublications.com
https://doi.org/10.47392/IRJAEM.2025.0468

e ISSN: 2584-2854
Volume: 03

Issue: 09 September 2025
Page No: 2957 - 2961

Table 1 Comparison of Traditional CCTV Systems and Intelligent Vandalism Detection System

Feature

Traditional CCTV
Systems

Proposed Intelligent
Vandalism Detection System

Incident Detection

Automated detection of

Manual review required ) )
q vandalism behaviors

Reaction Time

I iat tificati
Delayed, post-event mmediate notification upon

detection
Object Detection YOLO-based real-time object
- None .
Capability detection
Behavior Recognition None Action recognition models

identify specific vandalism acts

Notification to Owner

Multi-channel alerts (SMS,

No automated alerts . !
email, messaging)

Crime Deterrence

Limited to passive deterrent

Proactive deterrence through
real-time intervention

LIVE CCTV

J
(oa- PREPROCESSIIﬂ
J

RECORDED
VIDEOS

3. Results And Discussion
3.1.Results

VANDALISM ALERT

Alert:
" e YOLO-BASED ] Individual detected
'k OBJECT DETECTION : :
LA smashing objects near
} % checkout area.
ACTION . -
RECOCRLITON Security has been notified.
- L Incident recorded for review.
[ - VANDALISM l
@ EVENT
L ] DETECTION | Figure 2 Result
€
i AUTOMATED Suspicious activity detected an individual is observed
9 EVIDENCE CAPTURE throwing objects from the checkout area. This
=)

incident has been flagged as potential vandalism and

Figure 1 Methodology of Vandalism Detection
Using Surveillance Camera

property damage. Security staff have been informed
and the incident has been documented for future
review. "Vandalism Detected: A customer is
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observed throwing items off the checkout counter,"
the system's real-time notice reads. This conduct is
suggestive of property damage and vandalism. shows
how cutting-edge deep learning and computer vision
may be combined with useful, daily security
processes. Your project actively analyzes human
behaviour in captured situations and discerns
between normal activities and malicious intent, in
contrast to traditional passive surveillance. The
system goes beyond simple object detection by
identifying context-specific behaviors, like the
violent displacement of objects. By using intelligent
action detection, it may identify incidents that human
reviews would miss and provide prompt text
feedback for quick action. This improves property
protection standards and automates vigilance,
allowing security personnel to act quickly and
preserve evidence with little delay. Essentially, your
report demonstrates a transition from static video
monitoring to dynamic, interpretation-driven incident
detection, enabling locations to take prompt,
preventative action in the event of vandalism. Figure
shows 2 Result [7]
3.2.Discussion

The vandalism detection system's outcomes highlight
the revolutionary possibilities of combining deep
learning and real-time computer vision for intelligent
monitoring. Conventional CCTV systems mostly rely
on human monitoring or post-event evaluation, which
is time-consuming and frequently inefficient in
stopping or promptly minimizing problems. On the
other hand, our system's ability to precisely identify
particular vandalism behaviors like hurling things,
smashing, or graffiti in recorded recordings and live
feeds represents a major step forward for proactive
security. YOLO-based object detection and action
recognition networks operate together to capture the
contextual purpose behind motions, allowing for a
more complex understanding than just the presence
of a static object. This improves operating efficiency
and automated system trust by significantly lowering
false positives, which are typical in traditional
motion-triggered  alarms.  Furthermore, wider
applicability across a variety of surveillance
infrastructures, including public areas and retail
settings, is ensured by the dual compatibility with live

and recorded footage. Nevertheless, there are still
difficulties in managing intricate situations with
occlusions, changing lighting, and creative vandalism
techniques, which would call for ongoing model
retraining or adaptive learning techniques. Future
developments that integrate sensor data and use
multi-camera fusion could improve situational
awareness and detection accuracy even more. In the
end, our study confirms that scalable, reasonably
priced Al-driven vandalism detection is feasible,
transforming  conventional =~ monitoring  into
perceptive, responsive security solutions that enable
stakeholders to lessen property damage and enhance
community safety. [8]

Conclusion

This study presents an intelligent vandalism detection
system that leverages state-of-the-art computer vision
and deep learning techniques to transform traditional
surveillance cameras into proactive security tools. By
integrating YOLO-based real-time object detection
with advanced action recognition models, the
proposed framework effectively identifies acts of
vandalism such as breaking, smashing, and spray
painting across diverse surveillance scenarios. The
system’s capability to operate on both live and
recorded video streams, combined with automated
evidence capture and multi-channel alert
mechanisms, offers a scalable and cost-efficient
enhancement over conventional CCTV systems.
Experimental results demonstrate improved accuracy
and reduced response times, underscoring the
potential for Al-driven surveillance to not only deter
property damage but also facilitate timely
intervention and forensic evidence collection. Future
work may explore adaptive learning for evolving
vandalism patterns and integration with broader
smart-city  security infrastructures, advancing
towards fully autonomous and intelligent urban
surveillance ecosystems.
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