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In any finite element analysis, it is very important to have an efficient tool to generate the mesh.
In our work, we use Gmsh as a meshing software, and it is observed that the main problem with the
current implementation of the mesh processing pipeline is that it is facing difficulties to handle models
with complex geometries comprising of many boundaries and loading conditions; this means it has more
number of physical groups. We use these physical groups to assignmaterial properties, loads, or boundary
conditions to the model.

The main objective of this talk is to explain the complete mesh processing pipeline for complex geom-
etry. Starting from modeling of a mesh geometry and marking different boundary conditions in Gmsh,
then will discuss about the benefits of using Mesh functions and Mesh Value Collections in FEniCS, and
we will also discuss how to use the number tags from the XDMF file for defining various subdomains
required for load and boundary conditions applications, and at the end how to visualize the XDMF file for
validating if all the boundary conditions and loads are applied appropriately.

This talk will help the community to understand the complete mesh processing pipeline for a complex
mesh geometry with increased efficiency.
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Motivation
We wish to use FEniCS with complex geometries

In practice, a real world engineering structure could 
have :
1. Multiple loading areas
2. Multiple boundary conditions
3. Multiple materials

Thus can have 10 – 100’s of marked regions in the 
mesh

Problem: This could result in human error in the 
process of modelling

cmla

“Output of a simulation is as good as the accuracy in the mathematical modelling” 
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Preferred mesh processing pipeline 

Meshio FEniCS ParaviewGmsh

STL
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Basic design approach

Engineering structures are accompanied with schematic drawings

1. Layout of the structure 

2. Details of boundary conditions

3. Details of loading condition

4. Details about material properties

Aim : To use the same tag names which is in the schematic drawing in the FEniCS 
implementation

434



Desired mesh processing pipeline 

Meshio FEniCS ParaviewGmsh

M
Meshx
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Basis for Meshx

point.xdmf line.xdmf triangle.xdmf tetra.xdmf

tags.json
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Example:
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Thank You….

GitHub repository for meshx: 

https://github.com/iitrabhi/meshx

You can use this Docker image: 

https://github.com/iitrabhi/fenics-docker

(computationalmechanics.in)
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