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Abstract

Brain diseases are major health issues, and magnetic resonance imaging can be applied to diagnose by calculating
the OEF of blood in brain tissue, which helps access brain activation levels. This paper proposes a OEF prediction
method using a 3D CNN model based on the QQ model. The model consists of 1 input layer, 5 Conv3D hidden
layers with LeakyReLU activation and BatchNormalization, and 1 Conv3D output layer. To prevent overfitting,
Dropout is added after 4 of the Conv3D hidden layers. The overall model architecture is designed for stable learning
and performance optimization of 4 dimensional data. In the experiment, the proposed model was trained and validated
using magnetic resonance imaging signal decay and susceptibility data. The test results showed that the model could
reliably predict OEF, achieving an average RMSE value of 5.19.
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Table 1. Number of ROI data indexes after cropping

Original data | Crop data |Original ROI| Crop ROI
Index Index index index

P4 | 18350,080 | 5390,000 | 2183535 | 1,986,130
P6 | 18,350,080 | 5390,000 | 1,832,351 | 1616669
P11 | 18350,080 | 5390000 | 1,756,037 | 1,637,179
P13 | 12058624 | 5390000 | 1445815 | 1445815
P14 | 12058624 | 5390000 | 1397273 | 1397273
P15 | 17301504 | 5390000 | 1,854,907 | 1,751,592
P16 | 15728640 | 5390000 | 1,625,143 | 1,568,897
P17 | 18,350,080 | 5390000 | 1,792448 | 1,656,776
P26 | 17,825,792 | 5390000 | 1,643,140 | 1,534,186
P28 | 18350,080 | 5,390,000 | 1,860,538 | 1,745,085
P29 | 17301504 | 5390000 | 1,896,303 | 1,773,194
P31 | 17301504 | 5390000 | 1,721,313 | 1,669,085
P34 | 17301504 | 5390000 | 1884438 | 1747517
SUM| 21862809 | 70,070,000 | 22,893241 | 21,529,398
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