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Abstract

Introduction: Breast cancer is the most prevalent cause of cancer
mortality among women. Early diagnosis of breast cancer gives patients
greater survival time. The present study aims to provide an algorithm
for more accurate prediction and more effective decision-making in the
treatment of patients with breast cancer.

Methods: The present study was applied, descriptive-analytical, based
on the use of computerized methods. We obtained 699 independent
records containing nine clinical variables from the UCI machine
learning. The EM algorithm was used to analyze the data before
normalizing them. Following that, a combination of neural network
model based on multilayer perceptron structure with the Whale
Optimization Algorithm (WOA) was used to predict the breast tumor
malignancy.

Results: After preprocessing the disease data set and reducing data
dimensions, the accuracy of the proposed algorithm for training and
testing data was 99.6% and 99%, respectively. The prediction accuracy
of the proposed model was 99.4%, which would be a satisfying result
compared to different methods of machine learning in other studies.

Conclusion: Considering the importance of early diagnosis of breast
cancer, the results of this study may have highly useful implications for
health care providers and planners so as to achieve the early diagnosis
of the disease.

Keywords: Breast Cancer, EM Algorithm, Whale Optimization
Algorithm (WOA), Artificial Neural Network, Multilayer Perceptron
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