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Abstract

Aim: The objective of the study is to detect Breast Cancer with the help of Chest Diagnostic image dataset by using
Machine Learning based on Naive Bayes Algorithm. To achieve accuracy, a novel augmented dataset classification
is used.

Materials and Methods: Accuracy and Loss of Breast cancer detection are performed using the kaggel library.
Dataset of 220 chest image dataset with total sample size 20 is used and the two groups are Naive Bayes (N=10) and
Novel Multilayer Perceptron (N=10).

Results: This study proved that Naive Bayes achieved better accuracy of 99.66% which is higher, compared to
Novel Multilayer Perceptron accuracy of 99.13%. Finally, the Naive Bayes appears significantly better than the
Novel Multilayer Perceptron. The statistical analysis shows insignificant differences between the sample groups with
p=0.184 (p<0.05) and confidence level of 95%.

Conclusion: This study shows that Naive Bayes achieves better accuracy than the Novel Multilayer Perceptron.
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1. Introduction

Breast cancer disease is an infectious disease and its
virus is spread by the cough or sneezes of an infected
person. Virus serious symptoms are difficulty in
breathing or shortness of breath, chest pain, loss of
speech or movement.(Lee et al. 2022) First virus
affects the lung, so that the patient isn't able to
breathe properly. It is very important in today’s world
as it is a very effective and low budget method with
low risk of spreading virus due to less contact with
humans. It can be used in the Medical Field and also
in education sites(Yu 2017). Deep learning based
methods of detecting Breast cancer positive patients
is a promising way to test with low risk of spreading
and high accuracy of detection.(Liu and Zhou 2020)
Novel Multilayer Perceptrons identify the features of
images to analyze its shape, elements in images
(Gilanie et al. 2021).

Total Number of articles published in Detecting
Breast cancer Virus over the past 5 years is 19 in
IEEE Xplore.(Peretti and Amenta 2016) The spread
of Breast cancer throughout the world is increasing
rapidly. Research has been done to understand the
classes of virus to prevent the spreading of virus
(Saad et al. 2021). The chest Diagnostic image is the
imaging technique for diagnosing Breast cancer, and
the Novel Multilayer Perceptron of is showing
remarkable results and accuracy for detecting Breast
cancer positive and negative patients.(Mojarad and
University of Newcastle upon Tyne. School of
Electrical and Electronic Engineering 2012) The
accurate detection of Breast cancer virus in patients
may decrease the death rate of people all over the
world and the machine vision is approaching to
detect the Breast cancer virus with high accuracy, the
budget and maintenance of the method is minimal so
users can use it multiple times.(Basmadjian et al.
2022) There have been two classes of image
augmented dataset as Breast cancer positive and
negative chest images, in case of classification the
Novel Multilayer Perceptron has maintained several
parameters as similar image size, distributing image
dataset in a number of epochs to get high accuracy in
results. Our team has extensive knowledge and
research experience that has translated into high
quality publications(Pandiyan et al. 2022; Yaashikaa,
Devi, and Kumar 2022; Venu et al. 2022; Kumar et
al. 2022; Nagaraju et al. 2022; Karpagam et al. 2022;
Baraneedharan et al. 2022; Whangchai et al. 2022;
Nagarajan et al. 2022; Deena et al. 2022)

Based on the survey, Novel Multilayer Perceptron
has low performance on accuracy while classifying
Breast cancer virus.(Salem Abdull 2011) The aim of
the study is to improve the accuracy of Detecting
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Breast cancer virus and reduce the loss of training,
testing Dataset(Baum 1993).

2. Materials and Methods

The study setting of the proposed work was carried
out in the Machine Learning laboratory lab at
Saveetha School of Engineering, Saveetha Institute of
Medical and Technical Sciences, Chennai.No ethical
or human sample required. The two groups were
identified for the study. Group 1 is the Naive Bayes
algorithm and group 2 is the Novel Multilayer
Perceptron algorithm. Using G power, 15 sample
sizes and a total of 30 sample sizes have been carried
out for our study (Pathan, Siddalingaswamy, and Ali
2021). The testing setup proposed system to
implement with the following system configuration
of hardware and software are: Operating system-
Desktop with 64-bit Operating system, RAM-8 GB
minimum, CPU-AMD RYZEN %, Memory- 6GB,
Platform- Python, IDE- Google Colab, Technology-
Novel Multilayer Perceptron,(Bychkov et al. 2022)
CPU Core- Quad core. Testing the develop model,
the model has been tested using the test augmented
dataset. Naive Bayes algorithm applied for
classifying the images in two different groups with
multiple slices. Resizing the images into the same
width, depth, height and augmenting the data to
rotate the image randomly in different dimensions.
The image dataset for classifying Breast cancer
patients have total 2400 images as 1200 of covid
positive chest Diagnostic images and 1200 of Breast
cancer negative chest Diagnostic images, from which
80% of dataset will train to detect Breast cancer virus
and 20% will test the image dataset accuracy.

Novel Multilayer Perceptron

A Novel Multilayer Perceptron is a class sometimes
strictly referring to networks composed of multiple
layers of perceptrons. Novel Multilayer Perceptrons
are sometimes colloquially referred to as "vanilla"
neural networks, especially when they have a single
hidden layer. A Multi Layer Perceptron consists of at
least three layers of nodes: an input layer, a hidden
layer and an output layer. Except for the input nodes,
each node is a neuron that uses a nonlinear activation
function. Multi Layer Perceptron utilizes a supervised
learning technique called backpropagation for
training. Its multiple layers and non-linear activation
distinguishes Multi Layer Perceptron from a linear
perceptron. It can distinguish data that is not linearly
separable.

Naive Bayes
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Breast cancer is known as the most common invasive
cancer type among women and automatic breast
cancer detection systems are in demand. Thus,
various machine learning and pattern recognition
techniques have been proposed to detect breast
cancer. One of these techniques is the Bayes
classifier. Naive Bayesian is known to be a simple
classifier, which is based on the Bayes theorem.
There have been so many applications used in
literature. In this paper, Naive Bayes (weighted NB)
classifier was proposed and its application on breast
cancer detection was presented. Several experiments
were conducted to evaluate the performance of the
weighted NB on the breast cancer database. The
experiments were realized with a 5-fold cross
validation test. Moreover, various performance
evaluation techniques namely sensitivity, specificity
and accuracy are considered.

Statistical Analysis

SPSS software is used for statistical analysis of MLP
and Multilayer Perceptron based methods. The
independent variable is MPLaccuracy and the
dependent variable is log loss. The independent T test
analyses are carried out to calculate the accuracy of
the MLP for both methods

3. Results

Naive Bayes and Novel Multilayer Perceptron
algorithm accuracy and loss values are collected. The
overall Mean, Standard Deviation and Standard Error
Mean are all collected by 10 epochs from both
algorithms as shown in Table 1.

Table 2 shows the architecture diagram of Naive
Bayes, Image, Hyperspectral imaging of image
dataset for pooling images, Reshaping, Merging all
flatten dataset and connected into Fully Connected
dataset.

Table 3 shows Novel Multilayer Perceptron,
Convolution image by pooling the image augmented
dataset multiple times (Feature Learning) classifying
images by connecting dataset in fully connected
dataset. The accuracy of the algorithm can be
checked while training and loss of algorithm can be
detected by subtraction on accuracy value with 100.
The output of an independent sample test got a
insignificance of 0.184 which is greater than the level
of significance 0.05 shown in Table 3.

The train augmented dataset loss and valuation loss
of the Naive Bayes dataset, Independent Sample
Effect size applies for Confidence interval of 95%
shown in Table 3. The accuracy of Naive Bayes is
higher compared to the Novel Multilayer Perceptron.
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In Figure 1, the train loss is decreasing as the number
of epochs are increasing. Training accuracy and
valuation accuracy of the Naive Bayes. The two
graphs are used to compare the loss and accuracy of a
Naive Bayes. Accuracy of Naive Bayes is 99.66%
and Accuracy of Novel Multilayer Perceptron is
99.13% So, the performance of Naive Bayes
algorithm is better than Novel Multilayer Perceptron
as shown in Figure 1.

4. Discussion

In this research study, the Naive Bayes algorithm has
better significance in detecting prediction accuracy
than the Novel Multilayer Perceptron algorithm. The
statistical insignificant difference obtained between
the two groups is p=0.184 (p<0.05) (Lee et al. 2022).
The accuracy result of Naive Bayes is 99.66% and
the accuracy of Novel Multilayer Perceptron is
99.13%. Research paper which is related to
classification of Breast cancer positive or negative
patients (“Risk Prediction in Breast Cancer” 2007).
Prediction of Breast cancer cases using Novel
Multilayer Perceptron with Diagnostic, the result
obtained in Breast cancer prediction using Novel
Multilayer Perceptron with training accuracy of 99%
and 98.5% by emphasizing the transfer learning
algorithm in disease prediction. Hybrid-covid: a
novel hybrid 3D Novel Multilayer Perceptron based
on cress-domain adaptation approach for Breast
cancer screening from chest Diagnostic images.
Experimental results show that the proposed
framework can achieve reasonable performances
when evaluated on a collected augmented dataset.
Notably, it achieved a sensitivity of 98.33%, a
specificity of 98.68% and an overall accuracy of
96.91%.Classification of CT images in Breast cancer
and non-Breast cancer using Novel Multilayer
Perceptron to extract features and multiple
classifiers,(Walker and Eeles 2007) The methodology
showed an accuracy of 99.79%(“Risk Prediction in
Breast Cancer” 2007; McCann 2000), recall of
99.79%, accuracy of 99.80%. The Breast cancer
images(Gayathri and Nandhini 2011)with the area
under the receiver operating characteristic curve
(AUC) value of 0.944, accuracy of 87.5%, sensitivity
of 86.9%(Hartmann 2009), specificity of 90.1%, and
Fl-score of 82.0%. Deep learning method is
proposed, which enables the rapid diagnosis of Breast
cancer disease by 2019, the accuracy, sensitivity, and
specificity of our method reach 98.5%, 99.9%, and
97% . Our team has extensive knowledge and
research experience that has translate into high
quality publication(Baum 1993) (Devi, Deepa, and
Jaisharma 2020)
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The limitation of Naive Bayes is that the training and
testing dataset is small because the small dataset does
not cover all breast cancer symptoms. Due to the
small number of datasets, the accuracy of results
were also affected. The image resolution of the
dataset is low quality. In the future, image datasets
will grow in size and large datasets will be collected
to know all the symptoms of the breast cancer virus.
As the image dataset grows in size, all elements of
breast cancer are analyzed with the new Multilayer
Perceptron. In the future, high resolution image
datasets for breast cancer analysis and classification
will improve the resolution of image datasets. High
resolution image datasets produce more accurate
results.

5. Conclusion

The research study found that the accuracy of Naive
Bayes with novel augmented dataset Classification
has higher accuracy over the Novel Multilayer
Perceptron algorithm. The Naive Bayes algorithm has
accuracy of 99.66%, and Novel Multilayer
Perceptron algorithm has accuracy of 99.13% . The
purpose of this comparative analysis was to find the
most accurate machine learning algorithm that could
serve as a tool for diagnosing breast tissue according
to the predicted results. From this we can conclude
that the shopping cart algorithm has the highest
accuracy for a particular dataset.
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Pattranan Junluthin, Deepanraj Balakrishnan, Yaashikaa, P. R., M. Keerthana Devi, and P. Senthil
Yuwalee Unpaprom, Rameshprabu Ramaraj, Kumar. 2022. “Advances in the Application of
and Tipsukhon Pimpimol. 2022. “Effect of Immobilized Enzyme for the Remediation of
Biogas Sludge Meal Supplement in Feed on Hazardous Pollutant: A Review.” Chemosphere
Growth Performance Molting Period and 299 (July): 134390.

Production Cost of Giant Freshwater Prawn Yu, Mengjie. 2017. Breast Cancer Prediction Using
Culture.” Chemosphere 301 (August): 134638. Machine Learning Algorithm.

Tables and Figures

Table 1. Predicted Accuracy of Breast Cancer Prediction for 48 different sample sizes.

GROUP Algorithms Average accuracy
1 Novel Naive bayes 99.66
2 Multi Layer Perceptron 99.13

Table 2. Statistical analysis of novel naive bayes and Multi Layer Perceptron. Mean accuracy, Standard deviation,
and standard error values are obtained for 48 sample datasets.

Algorithms N Mean Std.Deviation Std.Error Mean
Accuracy Novel naive bayes 10 99.66 .26282 .08311
Multi Layer
Perceptron
10 99.13 16732 .05291

Table 3. Independent sample T-test with a confidence interval at 95% and level of significance as 0.05.

Levene’s Test for T-test for Equality of Means
Equality of
Variances
F Sig. t df Sig. (2- Mean Std.Err 95% Confidence
tailed) | Differen or Interval of the
ces Differen Differences
ces
Lower | Upper
Equal 1.906 .184 29.911 18 .000 2.9470 .09853 2.7400 3.115399
Varianc
es
assume
d
Equal - - 29.911 15.266 .000 2.9470 .09853 2.7373 | 3.115668
Varianc
es not
assume
d
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Fig. 1. Comparison of Novel MultiLayer Perceptron in terms of means and accuracy. The mean accuracy of the
Novel MultiLayer Perceptron is better than Naive Bayes. X-axis: Novel MultiLayer Perceptron vs Naive Bayes, Y-
axis: Mean accuracy. Error Bar +/-1 SD with 95% CI.
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