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Abstract

Quantitative estimation of the Oxygen Extraction Fraction (OEF) within brain tissue using Magnetic Resonance
Imaging (MRI) is a key indicator for assessing brain activity and diagnosing neurological disorders. We propose a
custom 3-dimensional convolutional neural network regression model to simultaneously predict 5 physiological
parameters(Sy, R, ¥, v, xw) of the QQ model used for OEF measurement. The model consists of 1 input layer, 3
hidden layers with Conv3D operations and LeakyReLU activation, and 1 output layer, ensuring training efficiency and
interpretability. Experimental results using MRI signal decay and susceptibility data show that the proposed model
performs comparably to existing methods on the primary channel(¥) and achieves improved prediction accuracy for
the other 4 parameters, validating its superior performance in multi-channel regression tasks.
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