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Abstract - Continuous surveillance and monitoring of 
objects in real-time are now essential in various sectors such 
as surveillance, transportation, and manufacturing. Despite its 
importance, detecting objects in dynamic environments poses 
significant challenges, including obstructions, changing 
lighting conditions, and complex backgrounds. This review 
delves into the progression of computer vision algorithms, 
particularly highlighting the shift in approach brought by 
deep learning techniques like convolutional neural networks 
(CNNs) and recurrent neural networks (RNNs), which have 
greatly enhanced the accuracy of object detection. 
Additionally, it explores the incorporation of sensor 
technologies such as LiDAR, radar, and infrared sensors, which 
enhance detection performance, especially in difficult 
environmental conditions. Data fusion methods are also 
examined for their ability to combine data from different 
sensors, thereby improving the precision of object tracking. 
Moreover, the article emphasizes the importance of real-time 
processing and edge computing, facilitating the 
implementation of object detection systems in environments 
with limited resources and strict latency requirements. It also 
discusses the growing applications in fields like autonomous 
vehicles, smart cities, and Internet of Things (IoT) devices that 
are driving the need for effective real-time object detection 
solutions. Lastly, the review outlines current unresolved 
research challenges and suggests future research directions to 
advance the field, focusing on areas such as improving 
detection accuracy in complex scenarios, strengthening 
defense against adversarial attacks, and developing energy-
efficient algorithms for edge deployment. 
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1.HISTORY 

The continuous surveillance and tracking of objects in real-
time for detection have experienced a remarkable evolution 
due to technological advancements and industry demands. 
This practice can be traced back to the development of radar 
systems during World War II, which established the 
foundation for continuous object tracking using electronic 
sensors. In time, various industries began to adopt similar 
principles for tracking goods within supply chains, with the 
assistance of innovations such as barcode technology. The 

introduction of RFID technology further transformed 
tracking capabilities, allowing for real-time monitoring 
without the need for line-of-sight scanning. The rise of the 
Internet of Things (IoT) brought about a new era of real-time 
monitoring across different sectors, as interconnected 
devices equipped with sensors became prevalent. 
Subsequently, machine learning and artificial intelligence 
(AI) have bolstered these systems, facilitating predictive 
analytics and anomaly detection. The integration with cloud 
computing has also broadened scalability and accessibility. 
Presently, continuous monitoring and tracking systems are 
utilized in various industries to ensure efficiency, safety, and 
security. Looking ahead, ongoing innovations in sensor 
technology, data analytics, and connectivity are set to drive 
further advancements to meet the increasing demand for 
real-time visibility and control. 

2.REAL TIME DETECTION 

Instantaneous identification, a crucial capability spanning 
various industries, allows for immediate recognition and 
response to unfolding circumstances or alterations without 
any notable delay. It forms the foundation in security, 
healthcare, finance, and manufacturing, where swift 
identification of irregularities or trends is essential for 
prompt decision-making and implementation. Security 
applications utilize instantaneous identification to analyze 
video feeds, sensor data, or network traffic, prompting 
alarms or notifications in the presence of potential dangers 
or questionable activities. In the healthcare sector, 
continuous monitoring of vital signs and physiological 
parameters enables early detection of medical crises, leading 
to timely interventions and enhanced patient outcomes. 
Financial institutions utilize instantaneous identification 
systems to analyze transactions and market data for the 
prevention of fraud and to capitalize on market 
opportunities. Similarly, in manufacturing, instantaneous 
identification enhances operational efficiency by monitoring 
equipment performance and predicting maintenance 
requirements, thus reducing downtime. With advancements 
in sensor technology, data analytics, and artificial 
intelligence, instantaneous identification systems have 
become more proficient at swiftly and accurately recognizing 
events or patterns of interest. Integration with cloud and 
edge computing further enhances scalability and 
adaptability, enabling these systems to effectively manage 
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vast amounts of data and dynamic environments. Essentially, 
instantaneous identification drives proactive decision-
making, risk mitigation, and performance improvement 
across industries, fostering innovation and resilience in an 
ever-changing landscape. 

 

Figure-1: Real Time Detection 

2.1.Importance of real-time detection 

The importance of real-time detection cannot be overstated 
in various industries, as it offers immediate insights and 
enables prompt responses to dynamic situations. Its value 
lies in the timely awareness it provides regarding events 
such as security breaches, medical emergencies, financial 
irregularities, and operational challenges. By identifying and 
resolving these issues in real-time, organizations can reduce 
losses, manage risks, and enhance performance. Real-time 
detection improves situational awareness by equipping 
decision-makers with up-to-date information to make well-
informed decisions and implement effective strategies 
promptly. Furthermore, it plays a crucial role in preventing 
losses and damages, optimizing operational effectiveness, 
and ensuring safety and security. In industries where 
compliance and regulations are paramount, real-time 
detection assists in upholding standards by swiftly 
recognizing and addressing deviations. Ultimately, real-time 
detection is essential for fostering customer satisfaction, 
sustaining competitiveness, and bolstering resilience in 
today's rapidly changing business environment. 

3.OBJECT DETECTION TECHNIQUES 

Object detection methodologies pertain to the intricate 
algorithms and strategies employed to discern and pinpoint 
objects within digital images or video frames. These 
methodologies play a pivotal role in a myriad of applications, 
such as surveillance, autonomous vehicles, medical imaging, 

and industrial automation. Here are some prevalent object 
detection methodologies: 

3.1.Traditional Computer Vision Techniques 

3.1.1.Haar Cascade Classifiers 

Haar Cascade Classifiers epitomize a traditional method in 
the field of computer vision for detecting objects, notably 
popularized by Viola and Jones in their groundbreaking 
work. These classifiers are founded on a feature-based 
strategy that involves analyzing intensity patterns within 
images. They function by applying a series of classifiers to 
different regions of an image in a sequential manner, 
eliminating non-object regions early on to concentrate 
computational resources on potentially relevant areas. 
Utilizing simple rectangular patterns known as Haar-like 
features as the foundation, this method efficiently captures 
texture and shape variations by evaluating intensity 
discrepancies between adjacent rectangular regions within 
an image. Despite being less precise compared to 
contemporary deep learning techniques, this approach offers 
benefits in terms of computational efficiency and simplicity, 
rendering it suitable for real-time applications with limited 
computational capabilities. Haar Cascade Classifiers have 
been utilized in a variety of fields, such as facial detection in 
images and videos, pedestrian detection in surveillance 
systems, and even in basic object recognition tasks. 
However, their effectiveness may be constrained in complex 
environments with substantial variations in lighting, pose, or 
occlusion, where more advanced methods like deep 
learning-based object detectors thrive. 

3.1.2.Histogram of Oriented Gradients (HOG) 

The Histogram of Oriented Gradients (HOG) is a 
sophisticated feature descriptor method utilized for object 
detection in images. It functions by calculating histograms of 
gradient orientations within localized regions of an image. 
These histograms effectively capture the distribution of 
gradient orientations, offering a succinct portrayal of object 
shape and texture. Through the analysis of gradients, HOG 
demonstrates resilience to changes in illumination and 
furnishes invariant representations of objects' appearances. 
This approach proves especially adept at identifying objects 
with distinct edges and textures, such as humans or vehicles. 
HOG has found widespread application in diverse fields, 
encompassing pedestrian detection, face recognition, and 
image categorization, thereby making a substantial 
contribution to the realm of computer vision. 

3.2.Deep Learning-based Techniques 

3.2.1.Convolutional Neural Networks (CNNs)  

Convolutional Neural Networks (CNNs) epitomize a 
revolutionary breakthrough in the realm of deep learning 
and computer vision. Drawing inspiration from the intricate 
structure of the visual cortex in living beings, CNNs are 
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meticulously crafted to efficiently process visual data. They 
comprise a multitude of layers, encompassing convolutional 
layers, pooling layers, and fully connected layers. By 
leveraging convolutional filters, CNNs possess the capability 
to autonomously acquire hierarchical features from images, 
capturing progressively more abstract representations as 
they delve deeper into the layers. This process of 
hierarchical feature acquisition empowers CNNs to adeptly 
identify patterns and objects within images, rendering them 
exceedingly proficient in tasks such as image classification, 
object detection, and segmentation. Across diverse domains, 
including medical imaging, autonomous vehicles, and natural 
language processing, CNNs have showcased exceptional 
performance, solidifying their status as a fundamental 
technology in contemporary artificial intelligence. 

3.2.2.Single Shot Multibox Detector (SSD) 

The Single Shot Multibox Detector (SSD) is a cutting-edge 
object detection algorithm lauded for its rapidity and 
precision. By amalgamating the capabilities of deep learning 
with efficiency, SSD functions by simultaneously forecasting 
object bounding boxes and class probabilities across 
numerous spatial scales in a single forward pass of a 
convolutional neural network (CNN). Through the utilization 
of a series of default boxes with diverse aspect ratios and 
scales, SSD attains resilience in identifying objects of varying 
sizes and shapes. This integrated approach allows for real-
time object detection in both images and videos, rendering 
SSD particularly suitable for applications that necessitate 
swift and accurate performance, such as autonomous driving 
and surveillance systems. 

3.2.3.You Only Look Once (YOLO) 

The You Only Look Once (YOLO) algorithm is a revolutionary 
real-time object detection method celebrated for its 
exceptional speed and precision. In contrast to conventional 
techniques that depend on intricate multi-stage systems, 
YOLO conceives object detection as a singular regression 
challenge. By segmenting the input image into a grid, YOLO 
can forecast bounding boxes and class probabilities directly 
from grid cells. This methodology empowers YOLO to deliver 
remarkable detection capabilities while upholding real-time 
processing speeds, rendering it well-suited for tasks 
necessitating swift and accurate object detection, such as 
surveillance, autonomous vehicles, and augmented reality. 
YOLO has emerged as a fundamental component in computer 
vision research and applications, propelling progress in the 
field. 

4.CONTINUOUS MONITORING SYSTEMS 

Continuous monitoring systems play a crucial role in various 
industries, providing real-time supervision of processes, 
environments, and assets. These systems function by 
continuously gathering and analyzing data, offering 
immediate insights into ongoing operations and potential 

irregularities. Whether used in industrial settings to monitor 
production metrics and equipment performance, in 
healthcare for patient surveillance, or in environmental 
monitoring to detect changes in air quality or water levels, 
continuous monitoring systems offer proactive monitoring 
and early detection capabilities. By utilizing sensors, data 
analytics, and often integrated with cloud computing 
technologies, these systems empower organizations to 
uphold operational efficiency, ensure safety and regulatory 
compliance, and promptly address emerging issues. The 
adaptability and versatility of continuous monitoring 
systems make them essential assets in modern operations, 
facilitating productivity, resilience, and well-informed 
decision-making. 

4.1.Principle of Continuous Monitoring System 

The foundational concept behind a Continuous Monitoring 
System (CMS) involves the ongoing and real-time monitoring 
of diverse parameters within a given system or environment. 
This system operates by continuously gathering data 
without any interruptions, thereby ensuring a 
comprehensive understanding of the system's behavior over 
an extended period. This data is then promptly analyzed 
either in real-time or near real-time, allowing for the 
immediate identification of anomalies or deviations from the 
standard operating conditions. Automated alerts are 
activated when pre-established thresholds are surpassed or 
irregular patterns are detected, facilitating swift 
intervention. By integrating with control systems, automatic 
adjustments can be made based on the analyzed data, 
thereby further enhancing system performance. Visual 
representations such as graphs and dashboards are utilized 
to present the gathered data, assisting operators in 
recognizing trends or abnormalities. The CMS is 
meticulously designed to be scalable and adaptable to 
systems of varying sizes and complexities, adhering to 
industry regulations and standards governing data collection 
and privacy. Ultimately, continuous monitoring offers timely 
and actionable insights to improve efficiency, reliability, and 
safety. 

5.REAL-TIME TRACING ALGORITHMS 

Real-time tracking algorithms are computational techniques 
developed to monitor the movement or alterations of objects 
or entities in real-time. These algorithms play a vital role in a 
variety of fields including surveillance, robotics, augmented 
reality, and logistics. Real-time tracking algorithms typically 
entail processing input data, which can take the form of 
video streams, sensor readings, or other data types, and 
continuously updating the position, trajectory, or attributes 
of the objects being tracked. Depending on the specific use 
case, these algorithms may employ methods such as motion 
estimation, feature tracking, object detection, or data fusion 
to precisely track objects in dynamic settings. The 
effectiveness and precision of real-time tracking algorithms 
are crucial for facilitating prompt decision-making and 
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responses in situations where swift and accurate tracking is 
imperative. As technology progresses, these algorithms 
adapt to meet the escalating requirements of real-world 
applications, propelling innovation and advancement across 
various domains. 

6.APPLICATIONS OF OBJECT DETECTION AND 
TRACING 

Object recognition and tracking have become essential tools 
in a wide range of industries, fueling advancements and 
streamlining operations in various sectors. In the realm of 
surveillance and security, these technologies facilitate real-
time monitoring of individuals, vehicles, and items, 
bolstering safety measures and response capabilities to 
potential threats. Within the realm of autonomous vehicles 
and drones, object recognition and tracking play a crucial 
role in ensuring secure navigation by identifying and 
following obstacles and other vehicles. Retail establishments 
harness these technologies to analyze consumer behavior, 
optimize store layouts, and enrich the overall shopping 
experience. In the field of healthcare, object recognition and 
tracking assist in monitoring patients and conducting 
surgical procedures, thus enhancing patient care and safety. 
Industrial automation reaps the benefits of these 
technologies for tasks such as quality assurance, inventory 
management, and process enhancement. Traffic control 
systems rely on object recognition and tracking to oversee 
traffic patterns and effectively manage congestion. 
Moreover, object recognition and tracking have diverse 
applications in augmented reality, environmental 
monitoring, logistics, and human-computer interaction, 
propelling progress and yielding favorable outcomes across 
a multitude of domains. 

 

Figure-2: Applications of Object Detection and Tracing 

7.LITERATURE REVIEW 

In this segment of the literature review, we have analyzed 
prior research papers focused on object detection using 

various methodologies. The overview of the preceding 
research endeavors is presented as follows: 

Alhayani. Real-time object detection and tracking play a 
crucial role in continuous monitoring and tracing of objects, 
especially in applications like traffic surveillance. By utilizing 
advanced image processing techniques, such as deep 
learning algorithms and computer vision, real-time object 
detection and tracking can be achieved with high reliability 
and performance.  In this article, a novel approach to real-
time object detection and tracking for traffic surveillance 
was introduced. The results of the study demonstrated the 
effectiveness of the proposed techniques, with a frame 
processing time of around 30 milliseconds, showcasing the 
capability to achieve real-time performance. By leveraging 
the power of image processing technologies, monitoring and 
tracking objects in real-time can be done seamlessly and 
efficiently. 

Bharathi et al. A cutting-edge real-time deep learning 
technique employs YOLOv5 and MOTSORT to facilitate 
ongoing surveillance and tracking of various objects for 
detection, with a special emphasis on identifying social 
distance violations in traffic surveillance videos. YOLOv5, as 
elaborated by the researchers, represents a state-of-the-art 
computer vision model that is adept at identifying, tracking, 
and recognizing individuals, specifically aimed at gauging 
social distancing in road traffic videos captured by 
surveillance cameras. By harnessing the power of these 
advanced technologies, continuous monitoring and tracing of 
objects in real-time becomes a feasible and efficient process, 
ultimately enhancing the overall effectiveness of traffic 
surveillance systems in maintaining public safety and 
compliance with social distancing regulations. 

Serban et al. The process of real-time detection involves 
identifying unfamiliar objects, such as pallets found in 
logistics warehouses, by utilizing semantic segmentation 
technology. This allows for the continuous monitoring and 
tracking of objects, even in the face of obstacles like 
complexity and occlusions. In a recent study, researchers 
employed semantic segmentation to specifically target the 
detection of pallets within a logistics warehouse setting. By 
considering factors such as the location and stationary 
nature of newly added objects within the environment, the 
study found that the proposed method was successful in 
accurately identifying these objects, regardless of the 
intricacies of the object itself and its contents. 

Shyamkhi et al. The paper introduces a sophisticated 
automated monitoring system that utilizes video 
surveillance technology for real-time object detection. The 
main focus is on minimizing the need for human 
involvement by implementing Convolutional Neural 
Network (CNN) models for accurate object recognition. The 
proposed system is designed to establish a platform that 
streamlines monitoring processes by incorporating a CCTV 
camera-based automated monitoring system. This system is 

          International Research Journal of Engineering and Technology (IRJET)     e-ISSN: 2395-0056 

       Volume: 11 Issue: 06 | Jun 2024                          www.irjet.net                                                            p-ISSN: 2395-0072 



  

© 2024, IRJET       |       Impact Factor value: 8.226       |       ISO 9001:2008 Certified Journal       |     Page 173 
 

equipped with automation capabilities to efficiently detect 
objects and trigger actions such as automatically opening 
doors or gates upon object recognition. By leveraging 
advanced technology, the system aims to enhance security 
measures and optimize operational efficiency by reducing 
reliance on manual intervention. 

Ingle & Young. Real-time abnormal object detection is a 
critical task for ensuring safety and security in various 
environments. In particular, the detection of objects such as 
guns and knives is of utmost importance for preventing 
potential threats. To address this issue, a novel approach has 
been developed that utilizes a resource-constrained 
lightweight subclass detection method. This method is based 
on convolutional neural networks, which are known for their 
ability to effectively classify and locate objects in real-time. 
By leveraging the power of convolutional neural networks, 
the proposed method is able to efficiently detect different 
types of guns and knives, even in challenging environments. 
This technology enables continuous monitoring and tracing 
of objects, allowing for quick and accurate identification of 
potential threats. Overall, this innovative approach provides 
a reliable solution for enhancing security measures and 
ensuring the safety of individuals in various settings. 

Lesole et al. The research paper introduces a novel 
approach that integrates the use of Histogram of Oriented 
Gradients (HOG) and Convolutional Neural Networks (CNN) 
to facilitate real-time tracking of multiple objects. By 
combining these two advanced technologies, the proposed 
method aims to enhance the detection quality rates of 
objects across different non-overlapping cameras. This 
innovative technique not only improves data associations for 
tracking multiple objects simultaneously but also achieves a 
higher level of precision and specificity in the tracking 
process. In essence, this paper presents a cutting-edge 
paradigm that addresses the challenges of object tracking by 
leveraging the synergies between CNN and HOG descriptors 
to optimize the tracking performance and accuracy. 

Qingbo et al. The paper presents an innovative approach to 
continuous object monitoring and tracing through the use of 
a real-time embedded system. This system combines the 
efficiency of single-shot multibox detection with the 
accuracy of kernel correlation filters, resulting in robust 
tracking performance. The authors introduce a novel 
algorithm specifically designed for embedded systems, 
which seamlessly integrates the object detection capabilities 
of single-shot multibox detection with the advanced tracking 
algorithm based on kernel correlation filters. By leveraging 
the power of deep convolution networks and field-
programmable gate arrays, this algorithm ensures real-time 
target detection and tracking with high precision and 
reliability. The proposed system represents a significant 
advancement in the field of object monitoring, offering a 
comprehensive solution for continuous surveillance and 
tracking applications. 

Zhou et al. In this study, the researchers have successfully 
demonstrated the capability of real-time detection and 
tracking of fast-moving objects through an innovative 
approach that does not require image reconstruction. By 
utilizing a single-pixel detector in conjunction with 
Hadamard pattern illumination, the team was able to achieve 
efficient continuous monitoring and tracing of objects in 
motion. The Hadamard pattern was used to illuminate the 
fast-moving object via a spatial light modulator, allowing for 
the collection of light signals by the single-pixel detector. 
This novel technique opens up new possibilities for 
enhanced surveillance and detection systems, with potential 
applications in various fields such as security, 
transportation, and robotics. 

Xiang et al. The paper delves into the topic of continuous 
object recognition in Mobile Augmented Reality, focusing on 
the ability to detect objects in real-time without the need for 
retraining. It highlights the use of continual learning and 
edge computing as key strategies to minimize latency. The 
study introduces a unique MAR system that aims to improve 
scalability through continual learning in practical situations. 
The research showcases how this system effectively 
identifies objects without the necessity of starting the 
training process from the beginning. Additionally, the 
utilization of edge computing is shown to play a crucial role 
in reducing latency for the continuous recognition of objects. 

Ambrosi et. al. Ideal observer analysis is a powerful tool 
used in continuous tracking experiments to effectively 
monitor stimuli such as numerosity and size in real-time. 
This analytical approach provides researchers with a 
structured framework for investigating deviations in human 
behavior from ideal tracking standards. The study detailed in 
this paper introduces an ideal observer model designed to 
analyze results based on the efficiency of converting 
stimulus strength into responses, as well as the identification 
of both early and late sources of noise in the tracking 
process. By employing this method, researchers are able to 
gain valuable insights into the underlying mechanisms of 
perception and response in tracking tasks, ultimately 
enhancing our understanding of cognitive processes 
involved in visual perception and decision-making. 

Huiying et al. The paper introduces a novel approach for 
detecting linear structure objects in real-time by combining 
mean shift segmentation with heuristic search. This 
innovative method aims to improve the efficiency of object 
detection by avoiding the need for shape matching traversal, 
which can be time-consuming. The heuristic detection 
algorithm is specifically tailored to the unique characteristics 
of linear structure objects, effectively addressing the 
traversal problem and enabling real-time detection. By 
implementing this algorithm, the detect time can be reduced 
by an average of over 70% while maintaining high detection 
accuracy. This research provides a valuable contribution to 
the field of object detection, offering a more efficient and 
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accurate solution for identifying linear structures in various 
applications. 

Oliver et al. The paper introduces a cutting-edge method for 
real-time tracking in surveillance situations by utilizing a 
rapid Siamese network to create unique identifiers from 
detected objects. This innovative approach allows for 
ongoing monitoring and tracking of various entities. The 
study details a modified fast Siamese network that operates 
in linear time, as opposed to the traditional quadratic time, 
to efficiently generate these identifiers from detections. 
These identifiers are then linked to Kalman filters based on 
several tracking metrics including the cosine similarity of the 
identifiers, the Intersection over Union metric, and the pixel 
distance ratio in the image. This method enhances the 
accuracy and speed of object tracking in surveillance 
scenarios, providing valuable insights for improving 
surveillance systems. 

Quazi et al. The per-frame mean average precision (mAP) 
prediction method is a valuable tool that allows for the 
continuous monitoring of object detection systems without 
the reliance on ground truth data. This method ensures that 
real-time tracking and monitoring of objects can be achieved 
during deployment, providing valuable insights into the 
performance of the system. In the paper, the authors 
introduce an introspection approach to performance 
monitoring, which eliminates the need for ground truth data. 
By analyzing the detector's internal features, the system can 
predict when the per-frame mAP drops below a critical 
threshold. This approach enhances the efficiency and 
effectiveness of object detection systems, allowing for 
proactive adjustments to be made before performance issues 
arise. 

Zhao et al. The paper introduces a cutting-edge object 
tracking algorithm that seamlessly integrates local 
correlation filtering and global re-detection techniques. This 
innovative approach allows for continuous real-time 
monitoring and tracing of objects with exceptional accuracy 
and robustness. Through rigorous experimentation, it has 
been demonstrated that this tracking algorithm surpasses 
existing methods in terms of accuracy and robustness, 
particularly in challenging scenarios such as object 
deformation, occlusion, and target loss. The results highlight 
the effectiveness of this novel algorithm in addressing 
complex tracking challenges, making it a valuable tool for 
various applications requiring precise and reliable object 
monitoring. 

Kadim et al. A state-of-the-art convolutional neural network 
(CNN) object tracker has been specifically designed to 
provide continuous monitoring and real-time object 
detection in night surveillance scenarios. This advanced 
technology has been fine-tuned to deliver optimal 
performance by utilizing specific training data 
configurations. The CNN-based object tracker for night 
surveillance is a groundbreaking solution that harnesses the 

power of deep feature representation to accurately detect 
and track objects in low-light conditions. By employing a 
binary classifier approach, this innovative system is able to 
distinguish objects from their background classes with high 
precision and efficiency. This cutting-edge development 
marks a significant advancement in the field of surveillance 
technology, offering enhanced capabilities for monitoring 
and security applications during nighttime operations. 

Naman et al. Real-time generic object detection and tracking 
is a sophisticated process that involves the constant 
monitoring and tracing of various objects in order to detect 
interactions and predict behaviors. This technology is 
particularly essential for applications such as self-driving 
cars, where the ability to accurately detect and track objects 
in real-time can mean the difference between a safe journey 
and a potential accident. The main goal of this process is to 
detect and track generic objects in real-time, while also 
gaining a deep understanding of how these objects are 
moving in relation to the camera. By doing so, it becomes 
easier to recognize and interpret the interactions between 
different objects, ultimately leading to safer and more 
efficient autonomous systems. 

Alessio et al. T-RexNet is an innovative system that 
leverages a hardware-aware neural network to effectively 
detect small moving objects in real-time. This technology 
significantly improves the efficiency of object detection in 
videos, particularly those with static framing, making it ideal 
for use in embedded systems. The unique aspect of T-
RexNet, as detailed in the research paper, is its integration of 
the strengths of single-shot detectors with a specialized 
feature-extraction network. By doing so, T-RexNet is able to 
address the limitations typically associated with single-shot 
detectors when it comes to accurately detecting small 
objects. This groundbreaking approach showcases the 
potential for advancements in object detection technology 
that can have far-reaching applications across various 
industries. 

Beibei & Charles. In this research paper, the authors 
present a systematic algorithm that integrates frame 
difference and background subtraction techniques with 
Laplace filters and edge detectors to achieve a highly 
efficient real-time moving object detection system for 
continuous monitoring and tracking purposes. The proposed 
approach combines the frame difference method (FD), 
background subtraction method (BS), and optical flow 
method (OFT) to enhance the accuracy and speed of 
detecting and tracking moving objects in real-time scenarios. 
By leveraging the strengths of each method and integrating 
them seamlessly, the algorithm is able to provide reliable 
and precise results for various applications requiring 
continuous surveillance and object tracing. 

Ihor et al. The primary objective of the paper is to discuss 
the advancement of technology aimed at automatically 
detecting and accurately tracking aerial objects in real-time. 
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This innovation allows for the seamless and effective 
continuous monitoring and tracing of objects in the sky. The 
article delves into the outcomes of the research and 
development of digital video processing technology 
specifically designed for detecting and tracking aerial objects 
in both visible and infrared frequency bands in real-time. It 
highlights that the implementation of the Field-
Programmable Gate Array (FPGA) algorithm ensures that the 
processing time for each frame remains consistent 
regardless of factors such as object shape, background 
details, or frame complexity. This breakthrough in 
technology paves the way for improved surveillance and 
monitoring systems that can operate with high precision and 
efficiency in tracking aerial objects. 

8.CONCLUSION 

In conclusion, the examination of continuous surveillance 
and tracking of objects in real-time for detection in this 
review paper emphasizes its essential role across diverse 
sectors. The integration of current research sheds light on 
the multifaceted importance of these systems in enhancing 
security, streamlining logistics, enhancing healthcare 
outcomes, and propelling numerous other fields forward. As 
demonstrated by the wide array of technologies explored, 
ranging from sensor advancements to sophisticated data 
analytics, there exists a diverse array of tools and 
methodologies to facilitate real-time object detection. 
However, despite the progress made, challenges such as 
maintaining privacy, ensuring system scalability, and 
achieving seamless integration remain key areas for future 
research efforts. Addressing these obstacles necessitates 
interdisciplinary cooperation and a unified commitment to 
balancing technological progress with ethical considerations. 
Nevertheless, the potential societal advantages of enhanced 
object monitoring and tracking are extensive, offering the 
promise of increased safety, operational effectiveness, and 
resource optimization. As researchers persist in innovating 
and refining these systems, it is crucial to remain mindful of 
the broader societal consequences and strive towards 
solutions that are not only technically robust but also 
ethically sound and socially responsible. 
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