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Research on patient condition prediction model based on independent
component analysis and LSTM network
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Abstract: To improve the accuracy of predicting the condition of patients with brain diseases, a prediction model based on independent
component analysis and LSTM is proposed with Alzheimer’s disease as the research object. The model is divided into three stages. Firstly,
independent component analysis is used to decompose the patient’s functional magnetic resonance imaging data into several state networks
and obtain individual independent components. Then sliding windows is used to construct dynamic functional brain networks. Finally, the
dynamic functional brain network is input into a long short term memory (LSTM) network, which is used to classify and predict the patient’
s condition. On the simulation platform, the prediction model based on independent component analysis and LSTM is simulated. The results
show that the prediction method based on independent component analysis and LSTM can effectively classify and predict three types of
Alzheimer’s brain diseases: healthy, diseased, and early mild cognitive impairment, with high prediction accuracy. The average
classification accuracy, sensitivity, specificity, and F, score reaches 87.37%, 87.48%, 89.15%, and 87. 65%, respectively. Compared
with the prediction models constructed by SVM, GNN, etc. , it has obvious advantages. From this, it can be concluded that the prediction
method based on independent component analysis and LSTM improves the accuracy of predicting the condition of patients with brain
diseases, laying the foundation for accurate prediction of the condition of patients with brain diseases.
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Fig.3 Prediction process of brain disease patients in this study
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Fig.4 The influence of different independent component analysis parameters on classification results
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Tab. 6 Comparison of multi classification results of different

classification methods
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