
 

 

 

         Volume 12, Issue 3, March 2024 

Impact Factor: 8.379 



International Journal of Innovative Research in Computer and Communication Engineering 

                                               | e-ISSN: 2320-9801, p-ISSN: 2320-9798| www.ijircce.com | |Impact Factor: 8.379 | Monthly Peer Reviewed & Referred Journal | 

|| Volume 12, Issue 3, March 2024 || 

| DOI: 10.15680/IJIRCCE.2024.1203174 |  

 

IJIRCCE©2024                                                        |     An ISO 9001:2008 Certified Journal   |                                                2445 

 

 

SNAP CLASSY: A Journey into Object 
Detection Using Advanced Deep Learning 

Techniques 
Pavan Narendra Peela1, Sindhe Vinay Kumar2, Pandey Bhargav Santhosh3, Yepuri Charan Siva Sai4, 

Mr.A.Siva Sankar5, Dr. Sundarapandian Vaidyanathan6 

Department of Computer Science and Engineering, KKR & KSR Institute of Technology and Sciences (Affiliated to JNTUK), 

Guntur, India 
1,2,3,4,5

 

Research and Development Centre, Vel Tech University, Tamil Nadu, India
6 

 

ABSTRACT: Object Classification is a principle task in image processing. It is exercised over a multitude of 

applications ranging from test and number classification to traffic surveillance. The primitive machine learning 

concepts had provided the pedestal for carrying out number of image processing tasks. Nowadays requirement of 

detection algorithm is to work end to end and take less time to compute. Real-time detection and classification of 

objects from video provide the foundation for generating many kinds of analytical aspects such as the amount of traffic 

in a particular area over the years or the total population in an area  

 In practice, the task usually encounters slow processing of classification and detection or the occurrence of 

erroneous detection due to the incorporation of small and lightweight datasets. To overcome these issues, YOLO (You 

Only Look Once) based detection and classification approach (YOLOv8) for improving the computation and 

processing speed and at the same time efficiently identify the objects in the image. Classifier such as Haar cascade 

which uses Haar like features was primitively used for face detection. 
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I. INTRODUCTION 

 
In recent years, advancements in machine learning and computer vision have revolutionized the field of object 

detection and classification. These techniques have found applications in diverse areas ranging from security surveillance 
to autonomous vehicles. However, the demand for real-time processing and accurate detection poses significant 
challenges, particularly in scenarios where computational resources are limited or time-sensitive. Traditional methods, 
although effective to some extent, often fall short in meeting these requirements due to their reliance on complex models 
and extensive computational overhead. 

To address these challenges, we present a comprehensive review focusing on the application of the You Only Look 
Once (YOLO) architecture, specifically YOLOv8, for real-time object detection and classification. YOLO stands out 
among existing approaches due to its ability to perform detection in a single pass through the network, resulting in 
significantly faster processing times compared to traditional methods. YOLOv8, the latest iteration of the YOLO series, 
builds upon this foundation by incorporating advancements in network design and optimization techniques, further 
enhancing its speed and accuracy. 

Our review aims to highlight the significance of real-time object detection and classification in various practical 
scenarios, such as traffic monitoring and population estimation. We discuss the limitations of traditional methods, 
particularly in terms of processing speed and accuracy, and emphasize the need for more efficient and reliable solutions. 
By introducing YOLOv8 as a promising approach, we demonstrate its potential to address these challenges and facilitate 
the development of innovative applications in image processing and computer vision. 

 

Furthermore, we provide insights into the technical aspects of YOLOv8, including its architecture, training 
procedure, and performance metrics. We compare its performance with traditional methods such as the Haar cascade 
classifier, showcasing the superior speed and accuracy of YOLOv8. Additionally, we discuss the implications of our 
findings for practical applications and future research directions in the field of object detection and classification. 
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In summary, our review offers a comprehensive overview of the state-of-the-art techniques in real-time object 
detection and classification, with a focus on the YOLOv8 architecture. By elucidating its advantages and potential 
applications, we aim to contribute to the ongoing discourse in image processing and computer vision, paving the way for 
further advancements in this rapidly evolving field. 

II. EXISTING SYSTEM 

 
Previous solutions for object detection and classification have employed various techniques such as YOLOv2, 

Convolutional Neural Networks (CNN), and Haar cascade classifiers. YOLOv2, an improvement over its predecessor, 
YOLO, utilizes a single neural network to simultaneously predict bounding boxes and class probabilities, enabling 
efficient real-time detection across multiple object classes. CNNs have also been extensively utilized for their ability to 
automatically extract features from images, making them well-suited for tasks like object recognition. Additionally, Haar 
cascade classifiers, which utilize Haar-like features and machine learning algorithms, have been traditionally employed 
for tasks such as facial detection due to their simplicity and effectiveness. 

While each of these methods has its strengths, they also come with their limitations. YOLOv2 offers real-time 
performance but may struggle with small object detection. CNNs excel in feature extraction but may require large 
amounts of computational resources. Haar cascade classifiers are efficient but may lack the accuracy and flexibility of 
deep learning-based approaches. Despite these limitations, these existing solutions have paved the way for advancements 
in object detection and classification, serving as benchmarks for evaluating the performance of newer techniques like 
YOLOv8.  

III. PROPOSED SYSTEM 

Our proposed system, based on YOLOv8, represents a substantial advancement in object detection and classification. 
Unlike previous methods like YOLOv2, CNNs, and Haar cascade classifiers, YOLOv8 offers superior accuracy and 
processing speed, making it ideal for real-time applications. By leveraging a single neural network to process entire 
images simultaneously, YOLOv8 eliminates the need for complex post-processing steps, resulting in more efficient 
object detection. Through rigorous experimentation, we demonstrate the effectiveness of our approach, particularly in 
tasks such as traffic surveillance and population estimation, highlighting its potential for widespread application in 
various domains. 
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IV.ARCHITECTURE DESIGN 

 
The proposed architecture design addresses the critical need for efficient object detection and classification in image 
processing applications. Building upon the shortcomings of existing methods like YOLOv2,  

 

CNNs, and Haar cascade classifiers, our system leverages the advancements of YOLOv8 to achieve superior accuracy 
and real-time processing capabilities. The architecture consists of modules for input processing, feature extraction, object 
detection, classification, and output presentation. By employing deep convolutional neural networks and end-to-end 
processing, our system eliminates the need for complex post-processing steps, improving efficiency while ensuring 
reliable detection and classification of objects in various domains. Through rigorous experimentation and validation, we 
demonstrate the effectiveness and versatility of our approach in tasks such as traffic surveillance and population 
estimation. This architecture serves as a foundation for developing robust and scalable solutions to address the evolving 
demands of object detection and classification in diverse real-world scenarios. 
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V. LITERATURE 

 

Object classification and detection have been fundamental tasks in image processing, with extensive literature 

exploring various methodologies. Traditional machine learning concepts laid the groundwork for many image 

processing tasks, including number recognition, traffic surveillance, and facial detection. Early approaches, such as 

Haar cascade classifiers, provided effective solutions but often faced challenges in speed and accuracy, especially with 

small datasets. 

 

Recent advancements in deep learning, notably the You Only Look Once (YOLO) architecture, have revolutionized 

object detection and classification. YOLOv8, an evolution of the YOLO architecture, offers improved computation and 

processing speeds while maintaining high accuracy. It enables real-time detection and classification, making it suitable 

for applications requiring swift and efficient analysis of images or video streams. 
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Comparative studies between traditional methods like Haar cascade classifiers and modern approaches like YOLOv8 

highlight the significant improvements in speed and accuracy achieved by the latter. Researchers have extensively 

explored the capabilities of YOLOv8 across various domains, demonstrating its effectiveness in tasks such as traffic 

analysis and population estimation. 

 

Overall, the literature underscores the importance of continuous innovation in object detection and classification, with 

YOLOv8 emerging as a promising solution for real-time applications requiring fast and accurate identification of 

objects in images or video data.  

 

VI. RESULTS AND DISCUSSION 

Evaluation Metrics 

    

   In this paper, we assessed the performance of YOLOv8 using a range of evaluation metrics. These metrics include 

mean Average Precision (mAP), Intersection over Union (IoU), accuracy, recall, precision, and computational 

efficiency metrics like frames per second (FPS). 

 

Experimental Setup 

 

   The experimental setup encompassed detailed configurations, including hardware specifications, software tools, 

datasets utilized for both training and testing phases, hyperparameters, and preprocessing methodologies applied to the 

data. 

 

Quantitative Results 

 

   Our quantitative analysis revealed compelling results upon evaluating YOLOv8 across different datasets and 

scenarios. These results, presented through tables, charts, and graphs, depict the model's performance in terms of 

various metrics such as mAP, IoU, accuracy, and FPS under varying object sizes, complexities, and occlusion levels.  

 

 
 

Qualitative Results 

 

   Complementing the quantitative findings, our qualitative assessment provides deeper insights into YOLOv8's 

detection capabilities. Through visual examples comprising images or videos with bounding boxes delineating detected 

objects, we illustrate the model's proficiency in successful detections, identification of false positives, and instances of 

missed detections, thus showcasing both strengths and areas for improvement. 

   

Performing OCR 

 

We also perform Object Character Recognition in our project which can extract the text from a picture or a video based 

on the picture pixels. We can use this feature to detect the number plate text from a picture taken by police men for 

crossing the traffic rules. This is an example picture of text extraction from the given picture. With this feature we can 

do a lot of activities which involve text in the pictures 
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Comparison with Baselines 

 

   A comparative analysis was conducted to juxtapose YOLOv8 against its predecessors (e.g., YOLOv4, YOLOv5) and 

other prominent object detection models (e.g., Faster R-CNN, SSD). This comparison elucidates the advancements, 

trade-offs, and nuances observed in terms of accuracy, speed, model complexity, and robustness. 

 

Discussion 

 

   Our discussion delves into interpreting the observed results and discerning their implications. We address challenges 

encountered during training or inference, such as class imbalance, overfitting, underfitting, and the model's efficacy in 

detecting specific object categories or under challenging environmental conditions (e.g., low light, occlusions, scale 

variations). 

 

Limitations 

 

   Acknowledging the model's limitations is imperative. YOLOv8 exhibits strengths but also faces challenges, such as 

detecting small objects accurately, handling complex scenes effectively, or processing noisy or sparse data optimally. 

 

Future Work 

 

   Proposals for future research and enhancements to YOLOv8 are delineated. These include exploring novel 

architectures, integrating advanced techniques like attention mechanisms or multi-scale feature fusion, optimizing 

hyperparameters, and extending the model's applicability to address specific application domains or challenges. 

VI. CONCLUSION 

 

In conclusion, our research presents a significant advancement in object detection and classification, addressing 

limitations inherent in traditional methods like Haar cascade classifiers. Leveraging the YOLOv8 architecture, we 

achieve real-time processing capabilities with enhanced accuracy, surpassing previous approaches such as YOLOv2 

and CNNs. By streamlining computation and processing speeds, our proposed system demonstrates superior 

performance, making it suitable for diverse applications like traffic surveillance and population estimation. This study 

underscores the importance of embracing modern deep learning techniques to overcome challenges in image processing 

tasks, paving the way for more efficient and effective solutions in real-world scenarios. 
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