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Development of high-resolution hemodynamic biomarker calculation method for
cerebral aneurysms using 4D-Flow and deep learning
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Teaching data were prepared using the three dimensional and three

directional velocity data in cerebral arteries from computational fluid dynamics (CFD) results based
on magnetic resonance fluid dynamics (MRFD) results of cerebral arteries containing aneurysms as
ground truth data and the data obtained by adding noise that mimics MRFD noise to these CFD data as
input data. Prioritising accuracy improvement through noise reduction over higher resolution, the
aforementioned teaching data were trained on the Win5-RB model, and deep learning models for noise
reduction were developed for "spatial 2D, "spatial 2D + time", "spatial 3D" and "spatial 3D +
time". The degree of noise reduction was evaluated using the angular similarity index of the
velocity vectors, magnitude similarity index of the velocity vectors, velocity vector fields,
streamlines and wall shear stress, with the "spatial 2D + time" noise reduction model being the
best.
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