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Numerical Methods and Models

A Media models:
I Linear elasticity, viscoelastic
T Linear acoustic

A Numerical methods
Gridcharacteristic
Galerkin

FDTD

TVD, WHRIO finite-volumes

A Features

Explicit cracks setting

Explicit layers borders setting

High-order numerical schemes, monotonicity
HPCs oriented




Mathematical model

Relation between velocity and deformation

" B { A Motion equation
n _(teHe ‘( § » HS ) | 221 SQa
" ¢ density
_, ¢ Lame elastic parameters
¢ velocity

N ¢ stress tensor




Grid-characteristianethod

Split directions
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Research Software

A Structural mesh

i Grid-characteristic, finite-volume, FDTD
methods 1-4 order of accuracy

T Block structural meshes, curved meshes
i Large mesh sizes (over 1 billion nodes)

i Parallelized to MPI / OpenMP / CUDA /
OpenCL

A Non-structural grids

I The discontinuous Galerkin method of 1-8 order
of accuracy

T Adaptive Triangular and Tetrahedral Mesh
i Settlement grids more than 100 million nodes
i Parallelized to MPI / OpenMP
A Features:
I VTK-based visualization (ParaView, Vislt,
Mayavi)
I Seismogram format - segy

i Elastic / acoustic media, explicit separation of
contacts and heterogeneities



