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Prediction of Diabetes Using the SMOTEENN Method and the Random Forest
Algorithm

Ali Kavyani
Master's Student in Artificial Intelligence and Robotics
Imam Hossein University

Mohammadali javadzade
Assistant Professor at Imam Hossein Comprehensive University, Faculty and Research Center of Artificial Intelligence and Cognitive Sciences

Abstract

In the medical field, diabetes has long been one of the greatest concerns for physicians
and a major health challenge for humanity. Timely and accurate prediction of this
disease can prevent numerous health complications that may affect individuals in the
future. In this study, we leveraged artificial intelligence to enhance the accuracy and
ease of diabetes diagnosis, surpassing the prior benchmark of 92% achieved in this
dataset. Using the combined SMOTEENN method to address class imbalance, as well
as the Recursive Feature Elimination (RFE) algorithm with Random Forest to reduce
model complexity and select the most important features, we standardized the data.
Subsequently, the data was normalized, and the Random Forest model was trained
with optimized hyperparameters using GridSearchCV. Ultimately, our proposed model
achieved a remarkable 97% accuracy in predicting and diagnosing diabetes. Notably,
this study highlights the significance of data preprocessing and feature selection in
improving the performance of machine learning models, in addition to achieving high
accuracy.

Keywords: Diabetes prediction, machine learning, random forest, data preprocessing



