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【提出用】

We aim to develop an integrated, patient-specific framework that combines vascular
geometric modeling, blood flow simulations, and AI-based analyses to elucidate cerebral hemodynamics and the
mechanisms underlying the initiation and progression of cerebrovascular diseases. Furthermore, we advance
research on the clinical application of simulation and AI-based techniques toward predictive medicine.

Investigation of Bio/Micro-fluid Mechanics

⚫ Application of deep learning to automatic segmentation 
of vasculature from medical images

…

Convolutional Neural Network

input output

Medical 
images

Brain vessel 
segmentation

⚫Mesh deformation method for 3D fluid simulations

LMA

An LMA 
arrangement

Blood flow redistribution

1D-0D Simulation

Simulation Results
⚫ Development of the entire circulatory system model 

with peripheral network
Major 

Arteries Peripheral Vessels

Upper body block

Cardiac 
ModelCapillary

1D Model 0D Model

Comparison between before and after deformation

⚫ Assessment of patient-specific collateral pathways

⚫ Development of modelling system V-modeler
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⚫Quantitative evaluation of the impacts of 
the ICA siphon geometry on blood flow
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