Encyclopedia of Digital Transformation
Vol. 2; No. 4; PP. 98-120

winter 2021

DOI: 10.22034/dtj.2023.386891.1084

MehrAlborz University

Presenting a Diabetes Diagnosis Model Based on Recurrent Deep
Neural Networks and Oversampling algorithm

Farzaneh Aghamahmoudian?, Naser Nematbakhsh?, Mohsen Akhavan Tabib?
Abstract

Diabetes is a group of metabolic disorders that are the result of untreated high blood
glucose. Early diagnosis and continued control of this disease can reduce its effects.
Therefore, providing a method for timely diagnosis of this disease is of great importance.
Until now, researchers have made many efforts to provide machine learning methods to
diagnose diabetes. But most of these models are either based on simple machine learning
methods such as support vector machine or based on the assumption that the available
diabetes data are balanced. Both cases are factors of their complete failure. Therefore,
considering the existing challenges as well as the importance of timely diagnosis of
diabetes, in this research, a diabetes diagnosis model based on deep recurrent neural
networks and SMOTE oversampling algorithm is presented. In this model, to improve the
diagnosis of diabetes, several pre-processing steps including quantification of missing
values, removal of outlier data and then oversampling have been performed. Three deep
recurrent neural networks with three recurrent hidden units including LSTM, GRU and
BiLSTM have been used to diagnose diabetes. The results of the model presented on the
Pima database repository indicate that the average accuracy in 10 different runs in LSTM,
GRU and BIiLSTM is 91.21%, 89.61% and 90.99%, respectively. The recurrent network
with GRU unit has achieved the highest accuracy of 93.74% on average in 10 different
executions. The results show that deep neural networks have a much more successful
performance in diabetes diagnosis compared to traditional machine learning methods
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