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Abstract:

Summary of the workshop held at UPC on 19-7-2002 in order to discuss with CIMNE the task to do in the

second semester of the project.
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RELATED WP AND TASKS (FROM THE PROJECT DESCRIPTION)

WP3:

Software simulation tool

Task 3.1: Advanced meshing of fractal structures

b) Advanced adaptive meshing facilities will be developed for fractal domains
(CIMNE). In a first phase, conventional meshing algorithms will be adapted to the
requirements of the present project. In a second phase, the production of fractal
meshes for the discretization of fractal domains will be evaluated and, if possible, the
corresponding algorithms will be developed and coded.

1 OBJECTIVES

O

Discuss if a universal tool for meshing any pre-fractal defined by an IFS will be
developed by CIMNE or, on the contrary, CIMNE will create many meshing
utilities for different IFS geometries.

Establish the mesh definition output for the new code to be developed in GiD.

2 SUMMARY

a) It is agreed that CIMNE will develop a universal tool for meshing any pre-fractal
defined by an IFS.

In the first place only the simplest case will be considered: Pre-fractal curves with no
intersections, no common nodes and no bifurcations.

b) The meshing algorithm is discussed:

O

The initiator will be defined by a curve of straight segments, consisting on a list
of 3D points.

The generator can be 1D (e.g. the Koch curve) or 2D (e.g. the Sierpinski fractal).
In the first place only the 1-D case will be considered. The generator will be also
defined by a curve of straight segments, consisting on a list of 3D points. This
curve will be obtained as the 1% iteration of the IFS with the simplest initiator
(usually a straight segment).

The IFS iterations will be obtained by applying the generator to itself (at a given
iteration, each segment of the structure is replaced by the whole structure of the
previous iteration).

The final pre-fractal will be obtained by substituting all the segments of the
structure by the initiator.

The pre-fractal curve must be transformed into a strip.

The strip will be meshed with GiD. It is suggested that a structured mesh is used
for all strip segments.

¢) UPC will send CIMNE printed information about pre-fractals and IFS, containing the
definition of the initiator and the generator.



d) UPC will send CIMNE an algorithm to convert a pre-fractal curve into a strip,
including the more complicated cases with intersections and bifurcations.

e) It is agreed that developing a mesh numbering scheme that produces a linear system
with recursive block structure is of less importance than having a general tool to
mesh pre-fractal strips generated by a IFS.

f) It is agreed that the mesh output format will be the following:










3 CONCLUSIONS

At the TO+12 meeting, a general tool to mesh pre-fractal strips generated by a IFS will
be available. Only the simplest cases will be considered first. The numbering scheme
that produces block-recursive matrices will be considered later.



DISCLAIMER

The work associated with this report has been carried out in accordance with the highest
technical standards and the FRACTALCOMS partners have endeavoured to achieve the
degree of accuracy and reliability appropriate to the work in question. However since
the partners have no control over the use to which the information contained within the
report is to be put by any other party, any other such party shall be deemed to have
satisfied itself as to the suitability and reliability of the information in relation to any
particular use, purpose or application.

Under no circumstances will any of the partners, their servants, employees or agents
accept any liability whatsoever arising out of any error or inaccuracy contained in this
report (or any further consolidation, summary, publication or dissemination of the
information contained within this report) and/or the connected work and disclaim all
liability for any loss, damage, expenses, claims or infringement of third party rights.



