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Abstract

Improvement of the fact at which patients’ survival and treatment results break 1s that which we see out of very early
detection of breast cancer. Presently we see that traditional diagnostic methods do in to play to that of human
subjectivity, tiredness as a factor in performance and also variable interpretation which 1s a large 1ssue because they
mostly use radiology and pathology for evaluation. These issues put into light the need for data based, automated
approaches which 1n turn will give out very reliable and unbiased results. To have an objective performance evaluation
we pre-processed the breast mass image data which included features from fine-needle aspirates. We used the same
settings for training and testing each model to ensure evaluation consistency. We found that ensemble models which
include Random Forest and Gradient Boosting performed the best out of the studied algorithms with over 98.8%
accuracy. Also, these models had better recall and AUC which in turn showed their performance in differentiation
between benign and malignant cases. Also, we saw that which statistical analysis, confusion matrices, and descriptive
visualizations. What we found 1s that ensemble-based machine learning does in fact out perform traditional models in
the case of breast cancer which we put forth as a reliable and scalable solution for early detection. In health care settings
this type of predictive modelling may improve the accuracy of cancer screen out comes, reduce in diagnostic errors,
and support clinical decision making.
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I. Introduction

Each year breast cancer reports as a very large cause of death from cancer which also has the highest incidence and 1s
the greatest health 1ssue 1n the field of oncology [1], [5]. We see that early and accurate diagnosis 1s what really
improves outcomes which in turn see to better results in terms of survival. Although we have seen great technical
growth 1n the field of diagnostics, we still see mainly the use of mammography, ultrasounds, and histopathological
analysis which at their root still require the very subjective manual interpretation by radiologists and pathologists which
in turn brings 1n 1ssues of variable diagnosis between readers and also 1n some cases diagnostic error which may be a
result of human fatigue [6]. Also, these 1ssues play a large role in the quality of diagnosis in very busy clinical settings
and 1n health care structures which are limited 1n resource [7].

In Fig. 1 we present a case of breast cancer which displays the most tell tissue feature of cancer a spiculated mass.
What we see 1s that when a tumor produces fibrotic tissue which extends out like spikes the result 1s spiculated margins
which in turn point to invasive growth. Thus, these imaging features stress the importance of accurate image
interpretation.
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