Brief information about the project

Name of the project

AP22688191  «High-performance construction and
visualization =~ of  unstructured  adaptive  grids»
(0124PK00207)

Relevance

This project is dedicated to the development of an
application for the construction and visualization of three-
dimensional adaptive grids. The peculiarity lies in the use
of neural networks to build adaptive computational grids,
in the use of a high-performance visualization module
based on a new shader model (mesh shaders).

Purpose

The goal of this project is to study the construction of
structured and unstructured grids using high-performance
computing and neural network algorithms, to develop an
application for visualizing 3D grids with a large volume
of primitives.

Objectives

To achieve the goals of this project, the following tasks are
planned:
1) Development of a high-performance visualization module
for displaying computational grids using mesh shaders and
Vulkan API.
2) Development of a parallel algorithm for constructing 3D
unstructured computational grids.

3) Using neural network algorithms to build structured and
unstructured computational grids.

Expected and achieved results

- Parallel algorithms for constructing three-dimensional
adaptive computational grids will be researched and
implemented;
- Algorithms will be developed for building structured
adaptive computational grids using physics-informed neural
networks;
- Algorithms will be developed for building unstructured
adaptive computational grids using generative algorithms of]
neural networks;

- A high-performance application for visualization of
structured and unstructured computational grids will be
developed.
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Figure 1. Results of one-dimensional adaptive mesh generation using the numerical method and the
PINN method.
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Figure 2. Results of two-dimensional adaptive mesh generation using the numerical method and the
PINN method.






