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Abstract: Breast cancer in women is one of the most dangerous 

cancers leading to death in women by developing breast tissue. In 
this work, the application of the Deep Neural Network (DNN) 
model is implemented on AWS machine learning platform, 
besides, a comparison with other ML techniques includes 
XGBoost and Random Forest on a public dataset. Breast cancer 
prediction based on DNN model with Hyperparameter tuning has 
the best results of the plot of model accuracy for the training and 
validation sets and performance evaluation metrics to test the 
model. 

Keywords: Breast cancer, Deep Neural Network, Deep 
Learning, AWS SageMaker, Docker containers.  

I. INTRODUCTION 

Breast cancer is one of 10 cancers in women or a small 

proportion in men and it is also one of the worldwide diseases. 
The disease is on the rise in developing countries where the 
disease is diagnosed at an advanced stage, such as: an 
estimated 45,000 women in Vietnam are living with breast 
cancer or according to a survey in India, out of 100 patients, 
28% of women of age group 40 to 50 and the rest for other age 
groups [1]. Therefore, a recommendation from leading 
experts in breast cancer diagnosis of women is to screen for 
breast cancer between the age of 40 and 90% of the disease if 
detected early.  

In addition, current treatments for breast cancer have made 
great strides such as surgery, radiation, chemicals and 
combination with hormone therapy, biological therapy 
(targeted treatment). The quality of treatment has thus 
improved significantly. However, the key to effective 
treatment is early detection of cancer. Accurate diagnosis of 
breast cancer in images and information of histopathology is a 
challenge due to the heterogeneity of cancer cell growth as 
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well as a series of benign breast tissue proliferation lesions. 
Many studies have taken step by step in predicting and 
preventing cancer, the exact part is still a challenge.  

Additional tools have been added to help physicians 
facilitate accurate diagnosis. These tools focus on eliminating 
possible diagnostic errors and provide the easiest way to 
analyze large amounts of data. In this paper, a deep learning 
model of breast cancer detection to diagnose breast cancer is 
discussed using the Deep Neural Network (DNN). 

The DNN is neural networks with multiple layers between 
the input and output layers.  It finds the correct mathematical 
operations to turn inputs into outputs, whether it is linear or 
non-linear. The network moves through layers that calculate 
the probability of each output. 

 Source: https://www.cancer.org/ 

 
Figure 1: Breast Cancer Disease 

Also, DNN is an artificial neural network (ANN) is an 
effective technology to implement a computational system 
with a large number of interconnected processing units to 
compute information. It applied neural network for regression 
of continuous target attributes. It has three layers as: Input 
layer, Hidden layer and Output layers [2,3]. 

Based on our research, many neural networks designed, the 
transitional neural network was used for the purpose of 
predicting cancer disease [4]. 

 
Figure 2: Deep Neural Network architecture with 

multiple layers 

The above figure shows the architecture of a deep neural 
network combining layers.  
 
 
 

Breast Cancer Prediction based on Deep Neural Network 
Model Implemented AWS Machine Learning Platform 

L. D. P Cuong, Wang Dong, D. T. Hoang, L. M. N Uyen 

mailto:ledinhphucuong.dalat@gmail.com
mailto:wangd@hnu.edu.cn
mailto:uyenlmn@yersin.edu.vn
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.cancer.org/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijrte.B3944.079220&domain=www.ijrte.org


 
Breast Cancer Prediction based on Deep Neural Network Model Implemented AWS Machine Learning Platform 

869 

Published By: 
Blue Eyes Intelligence Engineering 
and Sciences Publication  

Retrieval Number: B3944079220/2020©BEIESP 
DOI:10.35940/ijrte.B3944.079220 

II. LITERATURE REVIEW 

Author Researchers are adopting various machine 
learning methods, including machine learning, deep learning 
and Cloud AutoML (Google or Amazon) technology [5,6,7], 
which they predict breast cancer disease with best results.  

The survey showed some machine learning models to 
predict breast cancer from public data. This has used until 
now includes logistic regression, support vector machines, 
neural network and random forests. The performance of all 
the models tested is evaluated using several metrics, 
including Accuracy, Recall, F1 score, AUC score (Area 
under the Curve) [8]. These metrics were number of True 
Positives (TP), True Negatives (TN), False Positives (FP) 
and False Negatives (FN). This gives Accuracy (Eq.1), 
Recall (Eq.2), F1 (Eq.3) and AUC stands for “Area under 

the ROC curve” that is full dimension measurement is 
underneath the entire ROC curve from (0.0) to (1.1). 

 

 

 

In section II, our appreciation shows that the review of 
previous implementation in breast cancer prediction which 
has more details by different researchers with achieved their 
the results and methods below Table 1 [1,9,10,11,12,13]. 

Table 1: The reviewed results from different researcher 

Reference 
Used 

Applied Method Achieved Prediction 
Accuracy 
(%) 

Limitations 

Dhanalakshmi 
G. et al. [1] 

Logistic Regression, 
k-Nearest Neighbor 
(k-NN) algorithm, 
Support Vector 
Machine (SVM), Neural 
Network (NN), Random 
Forest (RF) 

Breast cancer, SVM with 
accuracy 98%, k-NN 
algorithm with accuracy 
87%, NN achieved training 
accuracy ranging from 
93-97%. Value result of 
evaluation metrics result 
(Sensitivity and Specificity).  

93-97 

No value results of 
evaluation metrics (Recall, 
F1-Score, Precision, 
AUC). The results of 
evaluation metrics 
comparing the methods 
are not really clear. 

Medisetty, H. 
K., Kunjam, N. 
R. [9] 

SVM, RF, Gradient 
Boosting, Naïve Bayes 
(NB), Cart model, NN 
and Linear Regression.  

Breast cancer, gave a 
performance comparison 
these algorithms showed that 
SVM was the best algorithm 
with accuracy 98.23%. This 
was the best performance in 
terms of precision and low 
error rate. Besides, features 
engineering for dataset. 
Value result of evaluation 
metrics result (Sensitivity 
and Specificity). 

98.23 

No value results of 
evaluation metrics (Recall, 
F1-Score, Precision, 
AUC) 

Sivapriya, J. 
[10] 

LR, SVM, NB and RF. 

Breast cancer, gave a 
performance comparison 
these algorithms showed that 
Random Forest was the best 
algorithm with accuracy 
99.76%. Especially, it gave 
time result to build each 
model. 

99.76 
It is not give some results 
of evaluation metrics and 
features engineering. 
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Yeulkar, K., 
Sheikh, R.  
[11] 

Data mining (DM). 
C4.5 and NB. 

Breast cancer. The 
performance of C4.5 
(accuracy of 98.09%) is 
better than Naive Bayes 
(accuracy of 95.85%). 
Besides, features 
engineering for dataset. 
Especially, 
Pre-Classification.  

98.09 
No value results of 
evaluation metrics. 

Atrey, K. et al. 
[12] 

Statistical significance 
analysis (SSA) uses 
SPSS tool. NB, ANN, 
and SVM comparison, 
dataset pre-processing. 

Breast cancer. Performed 
independent t-test to get the 
p-value by SPSS, mean and 
standard deviation. Besides, 
feature section. ANN is the 
best classifier than others in 
the range of 98.9% to 99.7% 
of the three feature sets  

99.7 

Classification for the 
models is clear but this is 
perceived to be a complex 
task 

Dhahri, H. et 
al. [13] 

Combining feature 
preprocessing methods 
(WEKA software to 
extract the features 
based on the EA and 
BF) and classifier 
algorithms (SVM, 
k-NN, DT, LR, AB, 
GNB and LDA).  

Breast cancer. The result of 
the accuracy evaluation for 
the models by combining 
classifier accuracy and 
classifier log loss. 

98.23 

The accuracy evaluation 
by combining the two 
goals for the models is 
clear but this is considered 
a complex task. 

 
Through a more detailed comparison of previous 

researchers with recent years of 2020, showed that as: both 
the algorithms and the models were applied to predict breast 
cancer with some parameters such as: radius, texture, 
perimeter, and concavity, so on, such as Logistic Regression, 
k-NN, RF, NB, GNB, SVM, NN and used WEKA and SPSS 
tools are the tools in data mining, so on. However, there are 
still limitations: only calculated sensitivity and specificity 
metrics, features engineering, classification for the models 
and the accuracy evaluation by combining the two goals for 
the models are clearly but these are considered to be a 
complex task.  

III. METHODS AND MATERIALS 

In this paper, we propose Amazon SageMaker technology 
[14,15] predicts the breast cancer in few years recently. So, 
we chose this method to make evaluation of DNN model. 
Besides, sequential model in Keras [16] is built by stacking 
layers sequentially which allows us to build a model layer by 
layer. Each layer has weights that expropriates to the layer. 
We use add () function to add layers to our model, 
specifically, ‘Dense’ is layer type. Dense is a standard layer 
type that works for most cases. In this layer, all nodes in the 
previous layer connect to the nodes in the current layer [17]. 

In addition, the authors compare the exact evaluation 
results of DNN with other models as follows: XGboost and 
Random Forest. XGBoost (Extreme Gradient Boosting) is a 

decision-tree-based ensemble Machine Learning algorithm 
that uses a gradient boosting framework which is used 
implementations of boosted decision trees in the word. Now, 
it is available in Amazon Sagemaker. It provides a very 
powerful tool is called “Hyperparameter tuning jobs” which 

helps to tuning DNN model faster and more effectively. Fig. 3 
shows a Notebook instances in Amazon SageMaker, namely 
cuong-dalat. 

 
Figure 3: Amazon SageMaker 

For many years, [18] reported XGBoost algorithm that is 
good at dealing with high dimensional data in this paper.  
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Based on cleaning for excessive number of variables and 
missing values of high dimensional data, therefore, we apply 
XGBoost algorithm which is using multi-observation data 
cleaning has advanced accuracy in prediction. It has also been 
considered a recent phenomenon of excellence in various 
cases in which the concept originated from the construction of 
additive models [19]. 

 

Algorithm 1 XGBoost algorithm 

1: Data: Dataset and Hyperparameters 
2: Initialize  
3: For i= 1,2, …, M do  

Calculate  

Calculate  

Determine the structure by choosing splits with  
maximized gain 

 
Determine the leaf weights  

Determine the base learner  

Add trees  
4: Result:  

Random forest also knew as random decision forests to 
build a large number of trees that achieve their output through 
ensemble learning methods. The random forest does not 
over-fit the data [20]. 

Dataset is used from Wisconsin breast cancer data on 
public dataset. It consists of 32 features, with the ID number 
column which is removed in data pre-processing, the next 
column being the diagnosis result (benign or malignant). We 
seem that this is a binary classification problem then we 
change the label to 0 and 1 for features. 

 
Figure 4: Preprocessed Breast Cancer Dataset 

IV. RESULT 

To experiment the proposed model implemented AWS 
Machine Learning Platform with the public dataset has taken 
and a comparison with the other models. The dataset contains 
many breast cancer attributes like radius, texture, perimeter, 
and concavity, etc. They are the given information to the 
neural network and trained using DNN model. Since, our 
results have achieved the following highlights as: 

Firstly, the comparison of other models is XGBoost and 
Random Forest in Fig.5 and Fig. 6. 

Secondly, the DNN model layers in the training process 
shows in Fig.7. 

Thirdly, plot accuracy and loss values of DNN model gives 
in Fig.8 and Fig. 9. 

Finally, the evaluation metrics highlights indicated that the 
DNN model has improved results compared to the majority of 
previous models with evaluation metrics (Accuracy, Recall, 
F1 and AUC score) Fig.10. 

 
Figure 5: XGBoost model result 

 

 
Figure 6: Random Forest model result 

 

 
Figure 7: DNN model layers 

 

 
Figure 8: Plot accuracy values of DNN model 
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Figure 9: Plot loss values of DNN model 

 

 
Figure 10: The result of evaluation metrics of DNN model 

V. CONCLUSION 

The SageMaker is Amazon’s machine learning platform for 

building and deploying machine models. The platform 
includes innate support many common machine learning 
methods and algorithms including XGBoost, Random Forest, 
and Deep Learning, etc. The highlight of SageMaker platform 
is using Docker containers [21] technology to train and 
deploy models more effectively.  
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