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1. ∇·(−∇un·un) causes a pressure gradient due to the geometric 
variation within the blood vessel, which is geometry-agnostic.

2. The pressure drop due to non-zero inlet-outlet boundary 
condition (BC) is geometry-specific.

Motivation

Research Question
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We propose a learning framework combining 
geometry-agnostic and geometry-specific 

pressure from time-varying 3D velocity data

Qualitative Results 
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Overview

A Hybrid Approach
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We decouple the geometry-agnostic pressure (PG) and 
geometry-specific pressure (PB) as follows:

Quantitaive Results 

fG is a CNN, which is generalizable over different geometry and 
trained self-supervised way by minimizing long-term divergence:

fB is an MLP, which has to be solved for each geometry 
separately by fitting Neumann boundary condition:

V2P-Net

a) shows the segmented mask. b) shows that fG accurately captures 
the convective local pressure variation and c) shows that fB infers a 
rather global pressure distribution induced by BC. d) shows 
simulated reference pressure. f) shows the absolute difference 
between pG+pB (shown in e) and the reference pressure.

Box plot for the absolute error in 
estimate of pG and pG+pB for four 
different geometries.

Bland-Altman plot of 500 random data 
points of the reference pressure and 
pG+pB. The X-Axis is the average of the 
reference and pG+pB while the Y-axis is 
their difference.

Comparison between the mean reference and the mean pG+pB at the slice 
locations shown in the middle. The banded curves indicate the 25% and 
75% percentile of the distribution.
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3D phase-contrast MRI or PIV captures in-vivo blood flow 
velocity. Relative pressure fields, inferred from these velocity 
fields are crucial clinical biomarker for various neurovascular 
and cardiovascular diseases. For that one need to solve:

p: pressure, u: velocity, ν: viscosity, ρ: density, η: surface normal


