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Welcome to the World of Fast Morphing!

A mesh morpher is a tool capable to perform mesh
modifications, in order to achieve arbitrary shape changes and
related volume smoothing, without changing the mesh topology.

 In general a morphing operation can introduce a reduction of the
mesh quality

« A good morpher has to minimize this effect, and maximize the
possible shape modifications.

 If mesh quality is well preserved, then using the same mesh
structure it's a clear benefit (remeshing introduces noise!).
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Welcome to the World of Fast Morphing!

« A system of radial functions is used to fit a solution for
the mesh movement/morphing, from a list of source
points and their displacements.

 The RBF problem definition does not depend on the mesh

 Radial Basis Function interpolation is used S .
to derive the displacement in any location .:j:~£°-{"x."\.\\ Vi /././f//"

In the space, each component of the N R W 7
displacement is interpolated: ;
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(tof-morph) \ RBF Theory Sﬁl!sss
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» A system of radial functions is used to fit a solution for the
mesh movement/morphing, from a list of source points and their
displacements. This approach is valid for both surface shape
changes and volume mesh smoothing.

 The RBF problem definition does not depend on the mesh

» Radial Basis Function interpolation
IS used to derive the displacement
In any location in the space, so itis
also available in every grid node.

» An interpolation function composed by a
radial basis and a polynomial is defined.

- r——— TR~

s(x)=iNZlyi¢Q\x—xiH)+h(x) h(x)= B+ BX+ By + Bz
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Welcome to the World of Fast Morphing!

* A radial basis fit exists if desired

values are matched at source points 0% ( )

with a null poly contribution . ;”q Xk
* The fit problem is associated with the M PYv) (9

solution of a linear system PT o)p) |0
* Mis the interpolation matrix M, —¢(ka, e ) 1<i j<N
* P is the constraint matrix

- 1 X Y Z

g are the scalar values prescribed at o

source points L A P
- yand B are the fitting coefficients W el
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Welcome to the World of Fast Morphing!

Radial Basis Function @(r)
Spline type (Ry) |r|”, n odd
_ _ ' Multiquadric(M
The bi-harmonic kernel fully mu Irquam”? QLr. - L1’
supported gives the best S ErE
results for smoothing. : el
Inverse quadratic (IQ) 1
+ For the smoothing problem | _______ L1
each component of the RS e

displacement prescribed at
the source points IS
Interpolated as a single scalar |V =5,(x)=
field.

violx-x, )+ B2 + Brx+ By + gz

yiplx—x, )+ B + BYx+ By + Bl
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 RBF Morph basically requires three different steps:

« Step 1 setup and definition of the problem (source points
and displacements).

« Step 2 fitting of the RBF system (write out .rbf + .sol).

« Step 3 [SERIAL or PARALLEL] morphing of the surface
and volume mesh (available also in the CFD solution
stage it requires only baseline mesh and .rbf + .sol files).

Solution 1
Solution 2

Solution n
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« The problem must describe S ——— ,
. ow chart — Setting up shape parameter in

correctly the desired the morpher
Changes and must preserve —+CFDdumaininSolverSetquUI
exactly the fixed part of the

mes h - AV 4 Enable RBF Morpher GUI
[ e Setup Encapsulation Regions
w ﬁ(— Setup Rotation Axis - A typical shape parameter
* The prescripton of the | :

source points and their
displacements fully defines
the RBF Morph problem.

—+ Generate Source Points

« Each problem and its fit ¢ e on Moph Sl |
define a mesh modifier ora L | |

shape parameter.
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(rbf-morph) |ﬁ How 1t Works: . s -
T T— ent parallel morphing

 Interactive update using the GUI Multi-Sol panel and the
Morph/Undo commands.

 Interactive update using sequential morphing by the TUI command
CrissE=Smeo oy~

« Batch update using the single morphing command (rbf-morph) in
a journal file (the RBF Morph DOE tool allows to easily set-up a run).

« Batch update using several sequential morphing commands in a
journal file.

« Link shape amplifications to Fluent custom parameters driven by
Workbench (better if using DesignXplorer).

« More options (transient, FSI, modeFRONTIER, batch RBF fit ...)
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Muito obrigado pela vossa atencao!

Dr. Corrado Groth
Prof. Marco Evangelos Biancolini

E-mail; info@rbf-morph.com

Web: www.rbf-morph.com

m Goo.gl/1svYd linkedin.com/company/rbf-morph m

Twitter.com/RBFMorph youtube.com/user/RbfMorph ~ YoU
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