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Abstract 

Image classification problem can be solved 

by many different models and techniques. 

This project aims to gain a deeper 

understanding on classification of models 

and their performance on Fashion-MNIST 

dataset. The dataset consists of 70,000, 

28x28 greyscale images from 10 different 

categories, where the training set contains 

60,000 samples and the testing set contains 

10,000 samples of images. The Fashion-

MNIST dataset intends to be a drop, in 

place of numeric-MNIST dataset, as the 

image shares the same size, same data 

format and the same training and testing 

structure. 

1. Introduction 

Image restoration/rectification, image 

fusion, image classification, image 

enhancement, etc., are the various basic 

operations involved in image processing, 

where image classification is the most 

important part. Automatic allocation of the 

images to the theme class is the main 

objective of image classification. There are  

 

two types of classifications, namely, 

supervised classification and unsupervised 

classification. The image classification 

process involves following steps- 

(1) training, 

(2) and testing of the system. 

In the training process, a unique description 

is formed by the system for a particular 

class. And this is done by taking in the main 

characteristics of the image samples. Then 

the testing process is done to categorize the 

image samples to various categories. 

Deep structured learning has emerged as 

new area of machine learning and is also 

know as hierarchical learning. Deep 

learning can be defined as: a machine 

learning technique that constructs artificial 

neural networks to mimic the structure and 

function of the human brain. This project 

aims towards application of Convolutional 
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Neural Network (CNN) in image 

classification. 

2. Dataset 

The MNIST dataset is used for training and 

testing and testing purpose. The dataset 

contains 10-class handwritten digits and 

was first introduced LeCun et al. [1998] in 

1998. No one has envision the rise of deep 

learning at that time. MNIST datasetwidely 

used in deep learning. Its simplicity and 

usage does not reduces its call and making 

it 

the most used testcases in deep learning 

community. The main reason behind its 

popularity is its size that allows deep 

learning analyst to model their algorithms. 

The dataset contains 28x28 greyscale 

images of 70,000 fashion products from 10 

categories that are divided into training and 

testing sets. The training set consists of 

60,000 grey scale samples and the 

remaining 10,000 image samples are 

contained by test set. 

3. Methods  

3.1. Convolutional Neural 

Network(CNN) 

1. Different stages in a convolutional 

neural network are- 

2. Taking image as an input 

3. Assigning importance to its 

numerous features that help in 

differentiating the image   samples 

from one another. 

In other classification algorithms, the pre-

processing of the image is much complex as 

compared to the pre-processing required in 

CNNs. Unlike humans, images are nothing 

but matrix for computers. A CNN mainly 

has three layers: 

(1) convolutional layer 

(2) pooling layer 

(3) and fully connected layer. 

These different layers of CNN are shown 

below 
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3.1.1. Model Architecture 

The CNN is build using sequential model. 

Different layers were added to the model 

are: Conv2D, MaxPooling2D and Dropout 

layers for two times. The compilation is 

done using “adam” optimizer and finally 

the model is trained for 10 epochs of batch 

size 128. Initially the accuracy was 90.71%. 
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Hyper-parameter tuning, multiple 

combinations and evaluations were done to 

gain the best optimised result. For example, 

feature maps and dropout were increased, 

epoch size was also increased for the same 

batch size. 

 

4. Result 

As a result of testing the model, 91.7% 

accuracy is reached after 20 epochs. The 

time taken by 20 epochs to end, is the only 

drawback of the model. Two plots were 

build for this result: 

Plot 1: The first plot shows the dependence 

of accuracy on number of epochs during 

testing. 

 

On the first plot it can be seen that the high 

accuracy (92% approx.) is achieved after 20 

epoch. 

 

Plot 2: The second graph shows the 

intersection of loss with increasing epochs. 

It is clearly visible form the graph, the loss 

minimizes with increasing epochs. This 

states that the designed model is working 

correctly. 
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5. Conclusion 

This paper used Fashion-MNIST, a dataset 

of 70,000, 28x28 greyscale images from 10 

different categories, where the training set 

contains 60,000 samples and the testing set 

contains 10,000 samples of images. The 

Fashion-MNIST dataset intends to be a 

drop, in place of numeric-MNIST dataset, 

as the image shares the same size, same data 

format and the same training and testing 

structure.  The sample images were 

converted to the MNIST dataset format, 

making the image sample compatible for 

CNN model which is capable of working 

with original numeric-MNIST dataset. 
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