
 

Copyright © 2024 The Author(s): This is an open-access article distributed under the terms of the Creative 

Commons Attribution 4.0 International License (CC BY-NC 4.0) 

 

 

 

 
International Journal of Scientific Research in Computer Science, Engineering 

and Information Technology 

ISSN : 2456-3307 
 

Available Online at : www.ijsrcseit.com 
Volume 10, Issue 7, May-June-2024 | Published Online : 20th June 2024 

  
 

 

  

 

 

 

 192 

Object Detection for Autonomous Security Surveillance 
R B Pavithra, Sonal Shirke, Rajalakshmi R, Kevin C Joseph 

Department of Artificial Intelligence and Machnine Learning, New Horizon College of Engineering, India 

 

ABSTRACT  

Identifying and following objects is a crucial and demanding problem in numerous computer vision applications, 

including autonomous robot navigation, vehicle navigation, and surveillance. One of the most difficult research 

problems in computer vision today is video surveillance in dynamic environments, particularly for people and 

cars. It is a crucial piece of technology for the battle against crime, terrorism, maintaining public safety, and 

effectively managing traffic. The endeavor includes creating effective video surveillance systems for challenging 

settings. The first pertinent stage in gathering information is identifying moving objects in video streams, and 

one of the most often used methods for foreground segmentation is background subtraction. To address the issues 

of illumination variation, background clutter, and shadows, we have simulated various background removal 

techniques in this thesis. Understanding human actions requires the detection and tracking of human body 

components. The growing need for intelligent and automated security monitoring systems in public spaces like 

airports, underground stations, and large- scale events has spurred study in this field. Given this, one of the most 

important prerequisites for surveillance systems that track abandoned, stolen, or parked automobiles is the 

tracking of stationary foreground regions. 
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I. INTRODUCTION 

 

This document aims to provide a comprehensive 

overview of the evolution of object detection 

technologies and their application in autonomous 

security surveillance. Object detection is a 

foundational task in computer vision, entailing the 

identification and localization of specific objects 

within images or videos. This technology is pivotal for 

various applications, particularly in the domain of 

autonomous security surveillance. As the demand for 

robust and intelligent surveillance systems grows, the 

integration of advanced object detection methods has 

become essential. Autonomous security surveillance 

systems rely on object detection to monitor 

environments, identify potential threats, and respond 

to unusual activities without human intervention. 

These systems must efficiently and accurately detect 

objects such as intruders, weapons, and unattended 

bags in real-time, often under challenging conditions 

like low light, occlusions, and varying weather. 

• Object Detection 

Object detection, crucial in computer vision, involves 

identifying and localizing objects in images or videos 

and has evolved significantly. Before 2014, the focus 

was on handcrafted feature-based algorithms. Notable 

methods included Viola-Jones Detectors (2001), which 

used sliding windows and haar-like features for real-



Volume 10, Issue 7, May-June-2024 | http://ijsrcseit.com 

Int. J. Sci. Res. Comput. Sci. Eng. Inf. Technol., May-June-2024, 10 (7) 192-196 

 

 

 

 
193 

time face detection, and the Histogram of Oriented 

Gradients (HOG) Detector (2005) for pedestrian 

detection. The Deformable Part-based Model (DPM) 

extended HOG by detecting object parts.Post-2014, 

deep learning revolutionized the field. Region-based 

CNNs (R-CNNs) introduced by Girshick et al. 

combined CNNs with region proposals for high 

accuracy. Fast R-CNN and Faster R- CNN improved 

speed and accuracy. YOLO (You Only Look Once) 

unified detection and localization for real-time 

performance, and SSD (Single Shot MultiBox Detector) 

predicted object classes and bounding boxes 

simultaneously. EfficientDet, a recent advancement, 

balances accuracy and efficiency. Current trends 

include the use of transformers like DETR for end-to-

end detection. Maintaining the Integrity of the 

Specifications 

 

• Object Tracking 

The challenge of tracking objects becomes more 

difficult when there is variety. partial and complete 

object occlusions, complicated object shapes, 

background motion, and lighting conditions. This 

thesis makes modifications to address the issues of 

fluctuating illumination and background clutter, such 

as the appearance of motion created by water flowing, 

tree leaves blowing in the wind, or flags fluttering in 

the breeze. Object tracking occasionally entails 

tracking a single object of interest, which is 

accomplished by changing the template and utilising 

the normalised correlation coefficient. On creating a 

system to identify objects in motion and produce 

trustworthy tracks from security footage. 

 

II. LITMETHODS AND MATERIAL 

 

The surveillance system is made up of a number of 

interconnected parts that work together to effectively 

monitor and secure places. The camera, which 

provides the main source of the video stream, is the 

central component of this system. This feed is 

subjected to a thorough examination by the Object 

Detection Process, which uses a number of 

interconnected functions, including detectObjects(), 

trackObjects(), and classifySubjects(), to locate, track, 

and classify objects in the video stream. For accurate 

analysis, these functions mainly rely on an AI_Model. 

Concurrently, the Surveillance System uses methods 

such as recordFootage(), alertAuthorities(), 

receiveNotifications(), and monitorArea(). While 

receiveNotifications() quickly gets alerts or 

notifications produced by the system, monitorArea() 

maintains a close watch on particular regions of 

interest.  

 
Furthermore, recordFootage() makes certain that video 

recordings are made for later use and examination. 

When an emergency arises, the alert Authorities() 

function promptly alerts the appropriate authorities—

such as security guards or law enforcement—when 

needed. It's important to note that the Surveillance 

System and the Object Detection Process interact 

flawlessly, guaranteeing that any warnings or data 

produced by object detection are instantly 

communicated for additional action. In the end, the AI 

Model is crucial because it interprets the video stream, 

applies object detection algorithms, and supplies 

critical information to help the surveillance system 

achieve its main goals. The surveillance system 
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provides strong monitoring capabilities through this 

integrated approach, improving security and 

situational awareness in the monitored locations. 

 

III. DISCUSSION 

 

Here are the summaries of existing research work in 

the field of object detection for surveillance. 

1. Automated Object Detection for Urban Surveillance: 

o Automated object detection algorithms are crucial for 

intelligent urban surveillance systems, particularly for 

applications like smart vehicle license plate 

recognition and vehicle detection. These algorithms 

enhance real-time monitoring, security control, and 

automatic access control in urban settings. 

2. Real-Time Surveillance in Edge Computing 

Environments: 

o A system capable of real-time video surveillance in 

low-end edge computing environments combines 

object detection and tracking algorithms, utilizing 

deep learning methods like YOLO and correlation-

based tracking to reduce computation and maintain 

real-time performance (Jha et al., 2020). 

3. Adaptive Neural-Fuzzy Object Detection: 

o An adaptive object detection method using a neural-

fuzzy model addresses dynamic backgrounds without 

human intervention. The model adapts automatically 

to different scenarios, providing robust detection and 

shadow elimination. 

4. Abandoned Object Detection: 

o Abandoned object detection has become a significant 

focus in the video surveillance community. This 

involves systems for automatic monitoring of public 

places, addressing challenges like illumination changes 

and high-density moving objects. The paper reviews 

state-of-the-art approaches and identifies effective 

configurations for robust detection. 

5. Memory-Based Object Detection Models: 

o Memory-based models imitate brain mechanisms for 

memory and prediction, enhancing object detection 

accuracy in surveillance scenes. These models integrate 

feature learning and sequence learning, outperforming 

other methods on surveillance datasets. 

6. Binary Classifiers for Small Object Detection: 

o A deep learning methodology using binary classifiers 

improves the detection of small objects handled 

similarly, such as weapons in video surveillance. This 

two-level approach reduces false positives and 

enhances detection accuracy. 

7. 24/7 Object Detection in Urban Surveillance: 

o Addressing the challenges of object appearance 

variations in urban surveillance, this approach uses 

multiple efficient detector models to adapt to different 

conditions. It provides robust performance for traffic 

monitoring and operates at high speeds. 

8. Algorithm Variety and Application: 

o Various object detection algorithms, including face 

detection, skin detection, color detection, shape 

detection, and target detection, have been 

implemented using MATLAB for video surveillance 

applications. These methods aim to improve accuracy 

in detecting various objects in surveillance videos. 

9. Deep Learning Techniques: 

o Deep neural networks, such as Faster-RCNN, SSD, 

and YOLO, have been evaluated for their performance 

in detecting pedestrians and other objects in 

surveillance videos. YOLOv5, in particular, showed 

superior performance with a 61% precision and 44% F-

measure value. 

o YOLOv5 is also highlighted for its real-time 

detection capabilities and high accuracy, making it 

suitable for identifying specific objects like weapons or 

individuals based on their attire in various scenarios. 

10. Suspicious Object Detection: 

o Algorithms for detecting unattended and unknown 

objects in public places use techniques like background 

subtraction and morphological filtering to 

automatically identify suspicious items, enhancing 

public. 

11. Moving Object Detection: 

o Robust video surveillance algorithms address 

challenges such as illumination changes and occlusions 

by employing techniques like two-dimensional 
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discrete cosine transform (2D DCT) for video 

compression and Bayesian rule for feature point 

classification. 

12. Real-time and Adaptive Approaches: 

o Real-time object detection systems use background 

subtraction and spatial color models to track objects 

efficiently. Such systems are capable of detecting 

collisions and merging objects, making them suitable 

for both indoor and outdoor environments. 

o Adaptive neural-fuzzy models are proposed to handle 

dynamic backgrounds without human intervention, 

providing robust detection in varying conditions. 

13. Automatic Object Detection and Tracking: 

o A cooperative mechanism between the detector and 

tracker enhances object detection accuracy in 

intelligent video surveillance. This method improves 

real- time performance and robustness, making it 

suitable for long-term surveillance. 

IV. CONCLUSION 

 

The article highlights the importance of object 

detection in numerous computer vision applications 

while providing a thorough analysis of object detection 

methods and their use in autonomous security 

monitoring. Object detection plays a critical role in 

autonomous security surveillance, which uses it to 

monitor environments, recognize dangers, and react to 

unexpected activity. With backdrop removal 

techniques, issues like illumination variation and 

background clutter are handled. The camera, object 

detection process, and surveillance system are only a 

few of the integrated parts of the surveillance system 

that function in unison to efficiently monitor and 

secure regions. An AI_Model is used throughout the 

execution of object detection operations such as 

detectObjects(), trackObjects(), and classifySubjects() 

to ensure proper analysis. To provide proactive 

monitoring and response, the Surveillance System 

makes use of functions like recordFootage(), 

alertAuthorities(), receiveNotifications(), and 

monitorArea(). In order to understand the video 

stream and provide vital information for the 

surveillance system's operations, the AI Model is 

necessary. The surveillance system improves 

situational awareness and security in areas under 

observation by using an integrated approach. A 

possible future advancement is improvement in 

contextual knowledge will be included into object 

detection algorithms as they develop, giving computers 

the ability to comprehend complicated scenarios and 

identify anomalies with greater accuracy. This could 

entail adding behavioural analysis, scene 

comprehension, and semantic data to object detection 

frameworks. 
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