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ABSTRACT: Breast cancer is among the most common cancers affecting women globally. Early detection is 
crucial in reducing mortality rates and improving treatment outcomes. This project utilizes machine learning to 
develop a breast cancer detection model based on patient medical data. The Random Forest Classifier was 
selected due to its high accuracy and capacity to handle imbalanced datasets. The project also integrates a 
frontend interface that allows users to input relevant data and find nearby cancer treatment centers through a 
location-based service. With an accuracy of over 95%, the model offers a promising tool to assist healthcare 
professionals and patients. Future improvements aim to enhance the dataset and user accessibility, making it a 
more versatile and scalable solution. 

1. Introduction 
Breast cancer accounts for a significant portion of cancer cases worldwide. While various 

diagnostic methods like mammography and biopsy are used, they often require specialized 
equipment and expertise. The role of machine learning in healthcare has grown due to its ability to 
analyze vast amounts of data and predict disease outcomes efficiently. 

This project aims to develop a machine learning model capable of predicting breast cancer based 
on clinical data. Additionally, it incorporates a user-friendly frontend interface that assists patients 
in finding nearby treatment centers. By integrating technology with healthcare, the project seeks to 
improve early detection and streamline access to medical services. 

2. Background 
Breast cancer diagnosis traditionally relies on a combination of medical imaging techniques, 

such as mammography, ultrasound, and biopsies. However, these techniques require time and 
specialized equipment. With the growth of machine learning, predictive models have emerged as 
valuable tools to assist in the early diagnosis of diseases, including breast cancer. 

2.1. Machine Learning  
Machine learning models analyze structured data—such as tumor features and other clinical 

measurements—to detect abnormalities. Commonly used models include Decision Trees, Support 
Vector Machines (SVM), Logistic Regression, and ensemble methods like Random Forest. Each of 
these models has strengths, but ensemble methods like Random Forest are particularly effective in 
handling imbalanced data, which is common in medical datasets. 

2.2. Role of User-Friendly Interfaces 
A key challenge in medical diagnostics is making technology accessible to non-experts. A well-

designed interface can enable patients to interact with predictive models by inputting relevant data 
and obtaining reliable insights without requiring extensive medical knowledge. 

3. Methodology 
3.1. Data Collection 

The dataset used for this project was sourced from the UCI Machine Learning Repository, 
specifically the Breast Cancer Wisconsin (Diagnostic) dataset. It consists of 569 instances with 30 
numerical features derived from digitized images of fine needle aspirate (FNA) of breast masses. Key 
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features include attributes such as clump thickness, uniformity of cell size, cell shape, marginal 
adhesion, and other clinical factors. The dataset is labelled as either malignant (cancerous) or benign 
(non-cancerous), serving as the target variable for the classification model. 

3.2. Data Preprocessing 
Data pre-processing steps were crucial for ensuring the quality of input to the machine learning 

model: 
• Handling Missing Values: The dataset had no missing values, so no imputation was required. 
• Normalization: All features were normalized to ensure they were on the same scale, which is 

essential for machine learning models like Random Forest. 
• Train-Test Split: The dataset was split into 80% for training and 20% for testing to validate the 

model's performance on unseen data. 

3.3. Model Selection 
Support Vector Machine (SVM) was selected as the model for this project. SVM is well-suited for 

binary classification tasks and works by finding the optimal hyperplane that separates data points of 
different classes (malignant and benign) with the maximum margin. SVM was chosen over models 
like Decision Trees and Logistic Regression because of its high accuracy in handling high-
dimensional datasets and its ability to effectively model non-linear relationships using kernels. 

3.4. Evaluation Metrics 
To assess the model's performance, the following metrics were calculated: 

• Accuracy: The overall percentage of correct predictions made by the model. 
• Precision: The proportion of true positive predictions out of all positive predictions made. 
• Recall (Sensitivity): The proportion of true positive cases detected out of all actual positive 

cases. 
• F1-Score: The harmonic mean of precision and recall, providing a balanced measure for the 

model's performance, particularly useful for imbalanced datasets. Confusion matrices were also 
generated to visualize the true positive, true negative, false positive, and false negative 
predictions. 

3.5. Website Development 
The website includes a React.js frontend where users input medical data to receive breast cancer 

risk predictions, powered by an SVM model hosted on a Flask backend. The backend processes the 
data and returns predictions to the frontend. Additionally, the tool incorporates a treatment center 
locator using the Google Maps API, helping users find nearby cancer treatment facilities based on 
their location. 

4. Results and Discussion  
The Support Vector Machine (SVM) model achieved notable performance in breast cancer 

classification. It recorded an accuracy of 96%, a precision of 94%, a recall of 95%, and an F1-score of 
94.5%. The confusion matrix reflected a low number of false positives and false negatives, indicating 
that the model is highly effective in detecting both malignant and benign cases. These metrics 
demonstrate that the SVM model is well-suited for binary classification, especially after 
preprocessing steps such as feature scaling and the application of SMOTE to handle class imbalance. 

Table 1. SVM Model Performance Metrics. 

Metric Value 

Accuracy 96% 
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Precision 94% 

Recall 95% 

F1-Score 94.5% 

In terms of practical application, the integration of the SVM model into a user-friendly interface 
allows individuals with no technical or medical expertise to use the system effectively. The treatment 
center locator feature, powered by the Google Maps API, adds additional value by providing users 
with nearby cancer treatment options. This tool not only predicts breast cancer risk but also bridges 
the gap between diagnosis and immediate medical assistance, making it highly practical for users in 
real-world scenarios. 

The model's performance could be further enhanced by expanding the dataset, adding more 
diverse data points to improve generalization. Additionally, while the system provides accurate 
predictions, future iterations may integrate more complex medical data, such as genetic information, 
to increase prediction accuracy and cover more nuanced cases. 

5. Conclusions 
The Breast Cancer Detection project successfully developed a tool that uses a Support Vector 

Machine (SVM) model to predict breast cancer risk, achieving an accuracy of 96%. The model's high 
precision, recall, and F1-score demonstrate its effectiveness in classifying cases as malignant or 
benign. Coupled with a user-friendly interface and a treatment center locator, the system provides 
vital information and resources for users. 

While the current model performs well, future enhancements such as expanding the dataset and 
incorporating additional clinical features could further improve accuracy. Overall, this project 
represents a significant step in utilizing machine learning for healthcare, offering a valuable resource 
for timely diagnosis and treatment access. 
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