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ABSTRACT

Due to the rapid advancements in digital content identification in the last year,
automated picture categorisation has emerged as the most difficult problem in
computer vision. When compared to human vision, automatic image comprehension
and analysis by systems is challenging. Despite several attempts to address the
shortcomings of the current categorisation method, the results have been limited to
crude images at the lowest level. Nevertheless, the accuracy of picture categorisation
is lacking in such methods. Our system achieves predicted outcomes in areas like
computer visions using a deep learning approach, as described in this work. In order
to automatically categorise the photos, our system use a machine learning method
called Convolutional Neural Network (CNN). In order to classify greyscale photos,
our system compares itself to the Digit of MNIST dataset. More processing capacity
is needed for picture categorisation on the basis of the greyscale photos included in
the training data set. Our model achieves great accuracy in picture classification, as
shown by the 98% accuracy result in the experimental portion, which was obtained by
training the images using CNN networks.

LINTRODUCTION efficiency, and resilience of picture
analysis in an effort to circumvent the

With uses ranging from autonomous shortcomings of conventional

driving to medical diagnostics, picture
categorisation is a basic problem in

computer vision. The fast-paced
evolution of digital content
identification has made automated

picture categorisation a cornerstone of
the discipline, yet there are significant
challenges to achieving human-level
visual data comprehension and analysis.
An innovative deep learning architecture
known for its exceptional performance
in  picture  identification  tasks,
Convolutional Neural Networks (CNN5s)
are used in this research to explore state-
of-the-art image categorisation. This
effort aims to improve the accuracy,

categorisation techniques.

Our study aims to address the inherent
issues of automated picture
categorisation by using deep learning
methods, namely CNNs. Our goal is to
train convolutional neural network
(CNN) models on large labelled picture
datasets so that we may take use of the
network's  pattern recognition and
detailed feature extraction capabilities to
accurately classify a wide range of
image types.

As a well-known benchmark in image

classification, the MNIST dataset allows
us to test how well our method
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performs. We put our CNN-based
models through their paces on this
dataset, which contains greyscale
pictures of handwritten numbers.

Although training on greyscale photos is
computationally demanding, our
project's goal is to show that CNNs are
more accurate and efficient than other
methods when it comes to categorising
images.

By completing this project, we want to
aid in the development of computer
vision systems, which will in turn lead
to improvements in many fields,
including healthcare, automotive, and
surveillance, by providing answers for
common picture processing problems.
Our goal is to advance intelligent
systems that can grasp and analyse
visual data as well as humans by using
cutting-edge deep learning methods to
explore uncharted territory in image
interpretation and analysis.

ILEXISTING SYSTEM

The most challenging assignment in the
realms of PC vision was the rapid
advancement of computerised substance
distinguishing proof, which included
programming the arrangement of
images. In comparison to human
dreams, the automated understanding
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and deconstruction of images by
framework 1is challenging. Although
several studies have attempted to
address the problem with the current
characterisation framework, their results
have only been applicable to low-level
picture natives. However, such methods
need a certain sequence of images. In
order to achieve the typical results in the
area, such as PC dreams, our system in
this research employs deep learning
calculations.

III.PROPOSED SYSTEM

In order to put our planned approach
into action, we use CNN. Like regular
Neural Networks, Convolutional Neural
Networks use neurones with trainable
biases and weights. Neurones follow
non-linearity when they dot products
based on inputs and biases. From the
raw pixels on one end to the class scores
on the other end, the entire system still
conveys a separate scoring function.

The final layer, the completely linked
layer, has a loss function similar to
SoftMax. Since photos are used as
inputs to algorithms, it enables the
encoding of certain architectural
features. Because of these features, the
forward  function requires fewer
parameters in the network and is easier
to implement. Image classification's end
objective is to be able to extract features
from unprocessed photos.

Layer 3 Layer 4

(12x12)
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IV.REQUIREMENT ANALYSIS

In order to make the programs more
user-friendly, this project included
analysing their designs. Doing so
required careful attention to the
organisation of screen-to-screen
navigation while also minimising the
quantity of keystrokes required by the
user. Choosing a browser version that
works with the majority of browsers was
an important step in making the
application more accessible.
V.REQUIREMENT

SPECIFICATION
Functional Requirements

= Graphical User interface

with the User.

Software Requirements

For developing the application

the following are the Software

Requirements:
1. Python
2. Django
3. Mysql

4. Wamp server
Operating Systems supported
1. Windows 7
2. Windows XP

3. Windows &
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Technologies and Languages used to

Develop
1. Python
Debugger and Emulator
= Any Browser
(Particularly Chrome)

Hardware Requirements

For developing the application the
following are the Hardware

Requirements:

= Processor: Pentium IV or
higher
= RAM: 256 MB

= Space on Hard Disk:
minimum 512MB
VI.MODULES

Data Collection Module: Acquiring a
varied dataset of pictures representing
various classifications is the job of the
data collection module. It might include
taking pictures using cameras or sensors,
or finding them in databases or internet
archives.

1.

Data Preprocessing Module: All of the
acquired pictures are prepared for CNN
model training using the data
preprocessing module. Images are
resized to a consistent size, normalised,
enhanced (by rotation or flipping, for
example), and labelled with their
respective classes as part of the tasks.
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Model Architecture Design Module:
Creating the framework for the CNN
model is what the model architecture
design module is all about. It specifies
the architecture's activation functions,
layer kinds (convolutional, pooling, and
fully linked), and layer count.

Model Training Module: Using the
preprocessed image dataset, the CNN
model is trained via the model training
module. Using optimisation methods
like gradient descent, the model
parameters (weights and biases) are
optimised. Another option is to use a
pre-trained CNN model and tweak it
using transfer learning on the given
dataset.

Model Evaluation Module: A separate
validation or test dataset is used by the
model evaluation module to evaluate the
trained CNN model. It is usual practice
to measure the model's classification
performance using metrics like recall,
accuracy, precision, and F1-score.

2.

Hyperparameter Tuning Module: To
optimise the CNN model's performance,
the hyperparameter tuning module does
hyperparameter optimisation.

Parameters including learning rate, batch
size, dropout rate, and kernel size may
be fine-tuned to achieve optimal model
performance.

Deployment Module: To put the trained
CNN model to use in the actual world,
the deployment module puts it into a
production environment. For inference
on fresh photos, this can include
incorporating the model into a web app,
a mobile app, or an embedded device.
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3. VII.CONCLUSION

Using pictures from the handwritten
MNIST datasets, we used
Convolutional Neural Networks
(CNNs) for picture categorisation in
this research. The data sets were
used for CNN training and testing
purposes. The accuracy rating it
delivers is 98%. Greyscale, small-
scale graphics are wused for
instructional purposes. Compared to
regular JPEG photos, the processing
time for them is very high. To get
better picture classification results, it
is recommended to use clusters of
GPUs to train the network with more
image data and to stack the model
with additional layers. Coloured
pictures of substantial size will be
the primary target of future
improvements; this feature will be
invaluable throughout the image
segmentation process.

VIII.LREFERENCES

1. A Vailaya, M A T Figueiredo and
AK. Jain,
based

"Image classification for

content indexing [J]", IEEE
Transactions on Image Processing, vol.

10, no. 1, pp. 140-147, 2001.

2. B Yang, H Zhao, Z Zhao et al., "A

removed texture classification and
distinction algorithm of remote sensing
martial object [J]", Microelectronics and
Computer, vol. 21, no. 9, pp. 111-113,

2004.

3.C Zhu, H Zhou, R Wang et al., "A

novel hierarchical method of ship

detection from space-borne optical

161



‘ﬁnternatmnal Journal of
i Information Technology & Computer Engineering

image based on shape and texture

features [J]", IEEE Transactions on Geo-

science and Remote Sensing, vol. 48, no.

9, pp. 3446-3456, 2010.

4. Xiangliang Liu, Rui Yuan, Yuqiu Sun
et al., Trnal of Yangtze University
(Science edition), vol. 15, no. 17, pp. 48-
53, 2018.

5. Wang Xin, Li Ke, Xu Mingjun et al.,

"Improved Remote Sensing Image
Classification based on Deep Learning
[J]", Computer Applications, pp. 1-7, 11

2018.

6. Kong Jun, "Application of Deep
Convolutional Neural Network in
Computer Vision [J]1", Electronic

Technology and Software Engineering,

no. 21, pp. 130-131, 11 2018.

7. Pan Qiu, Zheng Zhang, Kui Lu et al.,

"Research on Remote Sensing Image

Target Detection Based on
Convolutional Neural Network
[JJOL]", Laser and  Optoelectronics

Progress, pp. 1-12.

8. Hong Lu, "Study on Face Recognition
Based on Convolutional Neural Network
[J]", Modern Information Technology,
vol. 2, no. 10, pp. 102-103, 2018.

9. Anbo Jiang and Weiwei Wang,

"Research on Optimization of ReLu

ISSN 2347-3657

Volume 11, Issue 1, 2023
Activation Function [J]", Transducer

and Microsystems, vol. 37, no. 02, pp.
50-52, 2018.

10.Zhuo Chen, "Study on Human
Behavior Recognition Method Based on
Random Dropout Convolutional Neural
Network [J]", Science and Technology
Information, vol. 15, no. 12, pp. 28-29,

2017.

11.Peng Ran, Ling Wang, Xin Li et al.,
"Improved Deepmax Convolutional
Neural Network of Softmax Classifier
and Its Application in Face Recognition
[J]", Journal of Shanghai
(Natural Science), vol. 24, no. 03, pp.

352-366, 2018.

University

12.Juan Tian, Yingxiang Li and Yanyan
Li, "Comparative Study of Activation
Function in Convolutional Neural
Networks [J]", Computer Systems, vol.

27, no. 07, pp. 43-49, 2018.

13.Xiu Hu, Research on image feature
visualization based on convolutional
neural network [D], Taiyuan University

of Technology, 2018.

14.Yibo Li and Mingjun Liu, "Aerial

Image Classification Using Color
Coherence Vectors and Rotation &
Uniform Invariant LBP Descriptors
[C]", Proceedings of 2018 IEEE

Conference on Advanced Information

162


https://scholar.google.com/scholar?as_q=Comparative+Study+of+Activation+Function+in+Convolutional+Neural+Networks+%5bJ%5d&as_occt=title&hl=en&as_sdt=0,31

{ﬂnternatmnal Journal of
i Information Technology & Computer Engineering

Technology Electronic and Automation

Control, 2018.

15. Hailong  Xi,
Optimization Algorithm of MNIST
Dataset Based on LeNet5 Network

"Recognition and

Structure[C]", International Conference
on  Transportation &  Logistics

Information & Communication, 2018.

16. Lichao Zhang, Rong Ma and Yuxin

Zhang, "Application of Improved

ISSN 2347-3657

Volume 11, Issue 1, 2023
LeNet-5 Model in Apple Image
Recognition[J]", Computer Engineering
and Design, vol. 39, no. 11, pp. 3570-

3575, 2018.

17. Peizhong Liu, Jing Ming Guo,
Chamnong Thai et al., "Fusion of color
histogram and LBP-based features for
texture image retrieval and classification
[J]", Information Sciences, vol. 390, pp.

95-111, June 2017.

163



