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Abstract- Picture characterisation stands out enough in the field of computer vision to be noticed. Over the last few years, 

there has been a lot of research done on picture characterisation using traditional AI and deep learning techniques. Deep 

learning-based techniques have yielded astounding results thus far. Despite the fact that various deep learning-based methods 

have demonstrated excellent picture sorting performance, deep learning methods are unable to separate all significant data 

from the image due to a variety of difficulties. As a result, characterization precision was significantly reduced. The goal of the 

current study is to improve image classification performance by combining deep features extracted using the popular YOLO 

deep convolutional neural network. From the experiment, we achieved an accuracy of 94.51 percent. 
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I. INTRODUCTION 
 

The fundamental examination subject in the field of Deep 

Learning and AI is picture characterisation. The goal of 

image classification is to accurately distinguish an object 
in a photograph. Local, global, or both highlights may be 

used for image classification. Deep learning is a subset of 

artificial intelligence. In the deep learning approach to 

characterise the pictures with comparable items, both 

component extraction and order are done sequentially.  

 

There is no requirement for specialists to physically 

perform both errands, as in traditional AI. Deep learning 

makes use of a number of different neural layers to 

process a large amount of data. It's known as a Deep 

Convolutional Neural Network (DeepCNN) when used 

this way.  
 

Nonetheless, due to the low resolution of the image, 

insufficient extraction of local and/or global features, 

geometric variation, and other factors, determining the 

correct class of a given item is extremely difficult. A 

managed learning approach is used in the paper; with 

highlight extraction performed using a pre-trained deep 

learning model (YOLO model). The YOLO model has 

recently demonstrated excellent image classification 

performance. In any case, the trial results demonstrate 

that even this model is insufficient for precise image 
grouping. As a  

 

result, a model combination is insufficient for accurate 

image classification. As a result, there's a fusion of deep 

features (pre-trained YOLO). For the concentrate, a 

standard information dividing methodology is used, with 

70% of the pictures from each class considered in the 

preparation dataset and the remaining 30% in the testing 

dataset. 

The proposed combination highlight extraction 

framework achieves 94.51 percent recognition precision, 

outperforming many experts' methodologies. Precision 

(93.70 percent), Recall (93.73 percent), F1 score (93.22 

percent), Area Under Curve (96.79 percent), False 

Positive Rate (0.15 percent), Root Mean Square Error 

(20.05 percent), and Average CPU Time are all presented 

as results of the proposed approach in the paper (0.39 

min). 

 

II. CHALLENGES 
 

Deep Convolutional Neural Network (CNN) has 

uncovered massive results in computer vision in recent 

years. At the same time, the CNN model is proving 

difficult to implement for the analysts. Using a deep brain 

organisation, the proposed framework is used to determine 
the issues that have arisen for the picture arrangement 

task. The most difficult task is to create an organisational 

model. CNN has a lot of layers, which means there are a 

lot of boundaries to pick up during the preparation stage.  

 

Planning a CNN model from scratch necessitates a number 

of resources for execution, such as a large memory limit, a 

fast processor, a large dataset, high power consumption, 

and so on. YOLOv1 is a model for locating a single stage 

object. Object recognition is described as a recurrence 

problem involving spatially isolated bouncing boxes and 
associated class probabilities.  

 

In a single assessment, a single brain network predicts 

jumping boxes and class probabilities directly from full 

pictures. Because the entire recognition pipeline is 

managed by a single company, it tends to be streamlined 

from beginning to end. Directly on the performance of 

identification. [5] [6]  
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To anticipate each jumping box, the organisation uses 

highlights from the entire picture. It also predicts all 
jumping boxes for a picture across all classes at the same 

time. This means that the organisation thinks about the 

whole picture and each of the articles in it all over the 

world. 

 

1. YOLOv3: 
Darknet-52 is used in YOLOv3, which is 1.5 times faster 

than ResNet101. The portrayed precision and speed 

between Darknet spines also involves no compromise, as it 

is still as precise as ResNet-152 while being twice as fast. 

Furthermore, without the need for model retraining, you 

can easily compromise between speed and accuracy by 
changing the model's size. [8] [14] 

 

2. YOLOv4: 
YOLOv4 is a one-stage object discovery model that 

improves with the addition of a few secret stashes and 

modules mentioned in the text. The parts section beneath it 

hides the stunts and modules used. 

 

3. Darknet: 
Darknet is a neural network framework that is open 

source. It's a quick and extremely precise method 
(precision for specially prepared models is dependent on 

data preparation, ages, and clump size, and a few other 

components) system for continuous article recognition 

(also works with images)[4]. Because it is written in C 

and CUDA, the main explanation is brief. It's a 

convolutional brain network that serves as the foundation 

for the YOLO object recognition method. The use of 

leftover associations, as well as more layers, is 

improvements over its predecessor Darknet-19. [2] [8] 

  

III. GRAPH 

  
Fig 1. YOLO V1 

  
Fig 2. YOLO V3. 

 
Fig 3. YOLO V4. 

 

From these graphs given above, Current average loss gets 

decreased and approximate time left gets increased from 

YOLO version 1 to YOLO version 4. 

 

IV. CONCLUSION 
 
Different component extraction procedures are 

investigated, including a deep learning model (YOLO) 

and various handmade element extraction techniques. The 

results show that the group technique for extracting 

different component extraction procedures performs better 

than a single element extraction strategy.  

 

The results show that using a well-known technique called 

YOLO to extract features is still insufficient for image 

classification. The analysis shows that the proposed 

technique is extremely powerful and consistently 
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outperforms other scientists' strategies. The paper also 

mentioned various difficulties that occurred in the task of 
arranging pictures. This article will aid various specialists 

in researching other consolidated approaches for image 

classification, including the use of various recent deep 

learning models. 
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