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Abstract: The popularity of using Internet contains some risks of network attacks. Intrusion detection is one major 

research problem in network security, whose aim is to identify unusual access or attacks to secure internal networks. In 

literature, intrusion detection systems have been approached by various machine learning techniques. 

In this literature, we propose a real-time intrusion detection approach using a super- vised machine learning technique. 

Our approach is simple and efficient, and can be used with many machine learning techniques. We applied different well-

known machine learning techniques to evaluate the performance of our IDS approach. Our experimental results show 

that the Decision Tree technique can outperform the other techniques. Therefore, we further developed a real-time 

intrusion detection system (RT-IDS) using the Decision Tree technique to classify on-line network data as normal or 

attack data. 
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I. INTRODUCTION 

In today's dynamic security landscape, the need for effective 

surveillance and monitoring systems has become 

increasingly paramount. Traditional methods of continuous 

video recording often result in vast amounts of data, much 

of which is irrelevant to security concerns. This inefficiency 

not only strains storage resources but also makes it 

challenging for security personnel to identify and respond 

to genuine threats in real-time. To address these challenges, 

real-time object detection technology has emerged as a 

transformative solution. By integrating advanced computer 

vision algorithms with surveillance systems, it becomes 

possible to selectively record or capture images only when 

specific objects or events of interest are detected. This 

approach significantly reduces the volume of data collected, 

streamlining the monitoring process and enabling more 

efficient allocation of resources. The application of real-

time object detection technology in security, surveillance, 

and monitoring purposes offers several distinct advantages. 

Firstly, by focusing attention only on predefined objects or 

activities, such as unauthorized individuals or suspicious 

behavior, the system can effectively prioritize security alerts 

and responses. This targeted approach enhances situational 

awareness and enables security personnel to react swiftly to 

potential threats. Furthermore, real-time object detection 

systems provide a higher level of automation and 

intelligence compared to traditional surveillance methods. 

By leveraging machine learning and neural network 

algorithms, these systems can continuously learn and adapt 

to changing environments, improving their accuracy and 

reliability over time. This adaptability ensures that the 

system remains effective in diverse settings and under 

varying conditions. Moreover, the implementation of real-

time object detection technology enhances the scalability 

and flexibility of surveillance infrastructure. Whether 

deployed in a single location or across a network of 

interconnected sites, these systems can be tailored to meet 

the specific security requirements of any environment. This 

scalability makes them suitable for a wide range of 

applications, from small businesses to large-scale industrial 
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complexes and public spaces. In summary, the development 

of a system that records video or captures images only when 

specific objects are detected in real-time represents a 

significant advancement in security and surveillance 

technology. By harnessing the power of real-time object 

detection, organizations can enhance their security posture, 

streamline monitoring processes, and respond more 

effectively to emerging threats. As technology continues to 

evolve, the potential applications of this innovative 

approach are vast, promising to redefine the future of 

security and surveillance. 

II. BACKGROUND STUDY 

Real-time object detection has emerged as a powerful tool 

in computer vision, enabling systems to identify and locate 

objects of interest within video streams. This technology 

holds immense potential for various applications, 

particularly in security, surveillance, and monitoring. This 

background study delves into the key aspects of real-time 

object detection and its suitability for creating a system that 

selectively records video or captures images based on 

specific object detection.Traditional video recording 

captures continuous footage, resulting in vast amounts of 

data that require significant storage space and manual 

review for identifying relevant events. Real-time object 

detection offers a paradigm shift by enabling intelligent 

recording. The system only triggers recording or image 

capture when pre-defined objects are detected within the 

video stream. This significantly reduces storage 

requirements, streamlines review processes, and allows for 

real-time alerts when critical events occur. The core 

technology behind real-time object detection lies in 

convolutional neural networks (CNNs). CNNs are a type of 

deep learning architecture specifically designed for image 

and video analysis. By training a CNN on large datasets of 

labeled images, the system learns to extract features and 

patterns associated with specific objects. During real-time 

operation, the trained CNN analyzes video frames, 

identifies objects based on learned features, and triggers 

recording only when the objects of interest are present. 

Popular CNN architectures for real-time object detection 

include YOLO (You Only Look Once) and R-CNN 

(Region-based Convolutional Neural Network) families. 

YOLO offers a fast and single-stage detection approach, 

making it ideal for real-time applications. R-CNN variants 

provide higher accuracy but are computationally expensive. 

The choice of architecture depends on the specific 

application's requirements, balancing speed and accuracy. 

Implementing a real-time object detection system for 

selective video recording involves several key stages. First, 

a dataset containing images or videos with labeled objects 

of interest needs to be compiled. This dataset is then used to 

train the chosen CNN architecture. Once trained, the model 

is integrated with video capturing software to analyze real-

time video streams. Finally, the system triggers recording or 

image capture when the desired objects are detected.This 

approach offers numerous advantages over traditional 

recording methods. It reduces storage requirements by 

capturing only relevant events. It streamlines review 

processes by eliminating the need to analyze vast amounts 

of irrelevant footage. Furthermore, real-time alerts can be 

generated upon object detection, enabling faster response 

times for security or monitoring personnel. Applications for 

this technology extend beyond security and surveillance. It 

can be used for traffic monitoring, where the system 

captures footage only when specific vehicles (e.g., 

emergency vehicles) are detected. In wildlife monitoring, 

the system can be programmed to record only when animals 

of interest appear within the frame. The possibilities are vast 

and can be tailored to specific needs across various 

domains. Research in real-time object detection is ongoing, 

with continuous advancements in CNN architectures, 

training methods, and hardware optimization. Future 

research directions include improving detection accuracy 

for challenging scenarios like low light or occlusions. 

Additionally, research on real-time multi-object tracking 

can further enhance system capabilities for applications 

requiring monitoring of multiple objects simultaneously. In 

conclusion, real-time object detection presents a 

transformative approach for video recording and image 

capture. By selectively capturing data based on specific 

object detection, this technology offers significant 

advantages in terms of storage efficiency, streamlined 

review processes, and real-time event detection. The 

potential applications span across various domains, making 

it a valuable tool for security, surveillance, monitoring, and 

beyond. As research continues to advance real-time object 

detection capabilities, we can expect even more innovative 

applications to emerge in the future. 

III. LITERATURE SURVEY 

Real-time object detection technology has emerged as a 

game-changer in security, surveillance, and monitoring 

applications. Traditional video surveillance systems rely on 

continuous recording, generating vast amounts of data with 

limited value. This approach strains storage resources and 

makes it difficult for security personnel to identify and 

respond to actual threats in real-time. Real-time object 

detection offers a more intelligent and efficient solution by 

selectively recording or capturing images only when 

predefined objects or activities are detected. This targeted 

approach significantly reduces irrelevant data, streamlines 

monitoring processes, and allows for a more effective 

allocation of resources. 

A. Advancements in Object Detection Algorithms: 

Researchers have made significant strides in developing 

real-time object detection algorithms. One prominent 

contribution is the You Only Look Once (YOLO) algorithm 

[1] proposed by Redmon and Divvala (2016). YOLO 

achieves high-speed object detection by framing the task as 

a single regression problem, making it ideal for real-time 
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applications. Another impactful development is the Faster 

R-CNN framework [2] by Lin et al. (2015). Faster R-CNN 

integrates region proposal networks with convolutional 

neural networks (CNNs) for efficient and accurate object 

detection. This approach balances the trade-off between 

speed and accuracy, making it suitable for various 

surveillance scenarios. 

B. Evaluation and Benchmarking of Algorithms: 

Evaluating and benchmarking real-time object detection 

algorithms is crucial for understanding their strengths and 

limitations. Ren et al. (2017) [3] conducted a 

comprehensive analysis of Faster R-CNN, demonstrating its 

effectiveness in achieving high detection accuracy while 

maintaining real-time processing speeds. This research 

helps developers choose the most appropriate algorithm for 

specific applications. Additionally, Huang et al. (2017) [4] 

explored the speed-accuracy trade-offs for modern 

convolutional object detectors. Their work provides 

valuable insights into optimizing configurations for real-

time deployments, ensuring both efficient processing and 

high detection accuracy. 

C. Practical Applications in Security and Surveillance: 

The potential of real-time object detection has been 

successfully demonstrated in real-world security and 

surveillance applications. Liu et al. (2016) [5] introduced 

the SSD (Single Shot Multibox Detector) algorithm. This 

algorithm has been implemented in surveillance systems for 

detecting and tracking objects in crowded scenes, such as 

monitoring large public gatherings or transportation hubs. 

Additionally, Girshick (2015) [6] introduced the Fast R-

CNN algorithm, which has been utilized in security 

applications for identifying threats and anomalies in real-

time video streams. These examples showcase benefits of 

real-time object detection in enhancing security and 

situational awareness. 

D. Open-Source Frameworks and Libraries: 

Open-source frameworks and libraries have significantly 

accelerated the development and deployment of real-time 

object detection systems. Platforms like OpenCV [7] and 

TensorFlow [8] offer pre-trained models, tools for model 

training and evaluation, and deployment options. These 

resources empower developers to create robust and scalable 

surveillance solutions without reinventing the wheel. For 

instance, TensorFlow's Object Detection API provides pre-

trained models for various object classes, allowing 

developers to customize systems for specific needs. 

E. Future Directions and Emerging Applications: 

The field of real-time object detection continues to evolve 

rapidly.  Future research directions likely involve: Improved 

Accuracy, Speed, and Robustness: As computing power 

increases, researchers will strive to develop even faster and 

more accurate algorithms while maintaining robustness 

under diverse lighting and environmental conditions. 

Emerging Applications: Real-time object detection 

technology has the potential to revolutionize various fields 

beyond security and surveillance. Applications in smart 

cities for traffic management and crowd control, 

autonomous vehicles for obstacle detection and path 

planning, and even healthcare for patient monitoring and 

anomaly detection are just a few exciting possibilities. In 

conclusion, the literature survey highlights the substantial 

progress in real-time object detection technology and its 

transformative impact on security, surveillance, and 

monitoring applications. By leveraging advanced 

algorithms, open-source frameworks, and powerful 

hardware, researchers and developers are creating 

intelligent systems that capture only relevant information, 

leading to a more efficient and effective approach to 

security and monitoring in the future. 

IV. MATH 

Convolution: Convolution is a fundamental operation in 

image processing used for features extraction. It involves 

applying a filter (kernel) to an input image. Mathematically, 

the convolution operation between an image I and a kernel 

K is defined as: 

 

Where (x,y) represents the pixel coordinates, and (i,j) 

represents the coordinates of the kernel. 

Harris Corner Detection: The Harris corner detection 

algorithm identifies key points in an image. Mathematically, 

it computes a corner response function R for each pixel: 

 

V. DISCUSSION 

The implementation of a system utilizing real-time object 

detection technology for selective video recording or image 

capture offers significant practical applications in various 

fields such as security, surveillance, and monitoring. This 

targeted approach enhances security and surveillance 

capabilities by focusing resources only on specific objects 

of interest, thereby optimizing resource utilization and 

enabling timely responses to potential threats or incidents. 

Additionally, the adaptability and versatility of real-time 

object detection technology make it suitable for a wide 

range of environments and use cases, further enhancing its 

applicability in diverse scenarios. However, it is essential to 

address privacy and ethical considerations to ensure 

responsible and ethical deployment of this technology. 

Overall, the development of such a system represents a 

promising advancement in security and surveillance 

infrastructure, with the potential to improve situational 
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awareness and decision-making capabilities in various 

contexts. 

VI. CONCLUSION 

In summary, the development and deployment of real-time 

object detection systems represent a remarkable 

convergence of cutting-edge technologies, offering 

multifaceted benefits across a spectrum of sectors including 

security, surveillance, and monitoring. Through the 

integration of sophisticated algorithms in computer vision 

and machine learning, these systems empower users with 

the capability to swiftly and accurately identify specific 

objects of interest in live video streams or static images.The 

versatility of such systems is profound, with applications 

spanning from bolstering security measures in public spaces 

such as airports, stadiums, and urban areas, to facilitating 

meticulous monitoring in industrial contexts like 

manufacturing plants and warehouses. By enabling the 

customization of detection parameters, users can tailor the 

system to meet the unique demands and challenges of 

diverse environments, whether it be recognizing intruders, 

tracking inventory, or monitoring equipment 

performance.Furthermore, the real-time aspect of these 

systems confers a proactive advantage, allowing for 

immediate response and intervention in critical situations. 

This proactive approach has the potential to significantly 

enhance situational awareness, mitigate risks, and 

ultimately contribute to the creation of safer and more 

secure environments for individuals and assets alike.As 

technology continues to advance, the refinement and 

augmentation of real-time object detection systems hold 

promise for even greater strides in security and monitoring 

capabilities. With ongoing research and innovation, these 

systems may evolve to incorporate features such as 

enhanced accuracy, real-time anomaly detection, and 

seamless integration with other surveillance technologies. 

Thus, the future implications of this technology are vast and 

transformative, heralding a new era in proactive security 

and surveillance solutions. 
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