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RBF Morph is a pioneer and world-leading provider of numerical morphing 
techniques and solutions conceived to efficiently handle shape 
optimization studies concerning most challenging industrial applications. 
We are an independent software-house and vendor. Our main product is 
RBF Morph Ê, that is a unique morpher that combines a very accurate 
control of the geometrical parameters with an extremely fast mesh 
smoothing properly designed to be integrated in advanced computational 
optimization procedures.  
 

The RBF Morph  tool is currently 
available in the market mainly as add-on 
of the CFD commercial code ANSYS®  
Fluent® . 

Company Introduction 
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The RBF Morph  tool had its inception in 
2008 as on-demand solution for a Formula 
1 top team. The need was a novel 
technology able to change the shape of 
large CFD numerical models as fast as 
possible. The final result had been so good 
that the technology was packaged in a 
commercial software product and launched 
onto the market. 

At present, Dr. Marco Evangelos Biancolini is the unique owner of the 

RBF Morph technology and, as Director, avails himself of the 

collaboration of several experts for the deliver of products and services.  

Company Introduction 
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ÁMorphing-based numerical tools and services  

ÁRBF Morph Milestones 

V 2008: tool implementation for Formula 1 top team consultancy 
activity 

V 2009: founded in Italy  

V 2009: Software Partner of ANSYS 

V 2009: at EASC RBF Morph  won the Most Advanced Approach 
Award Most Innovative Approach using Simulation Methods 

V 2011: strategic partnership  with Tor Vergata University 
(Rome) 

V 2012: OEM partner of ANSYS 

V 2013: beneficiary of an FP7 AAT Project RBF4AERO 

V 2013: at ASWC RBF Morph  awarded for the Best use of HPC 

V 2013: Partner of Enginsoft 

V 2014: beneficiary of FP7 Project RIBES 

V 2014: beneficiary of FPT Fortissimo 

 

 

 

Company Introduction 
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Knowledge Galaxy 

 

http://easc.ansys.com/
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RBF Morph software line 
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ÅAwarded mesh morphing software 

available as an add-on for ANSYS Fluent 

CFD solver 

ÅHPC RBF general purposes library (state 

of the art algorithms, parallel, GPU) 

ÅStand alone morphing software + 

smoothing commands for different mesh 

formats 

ÅANSYS Mechanical ACT module (first 

release planned in June 2014) 

RBF Morph software line 
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ÅAdd on fully integrated within Fluent (GUI, TUI & 
solving stage), Workbench and Adjoint Solver 

ÅMesh-independent RBF fit used for surface 
mesh morphing and volume mesh smoothing 

ÅParallel calculation allows to morph large size 
models (many millions of cells) in a short time 

ÅManagement of every kind of mesh element type 
(tetrahedral, hexahedral, polyhedral, etc.) 

ÅSupport of the CAD re-design of the morphed 
surfaces  

ÅMulti fit makes the Fluent case truly parametric 
(only 1 mesh is stored) 

ÅPrecision: exact nodal movement and exact 
feature preservation (RBF are better than FFD) 

 

Fluent add-on 
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ÅDeeply integrated in ANSYS Mechanical: 
same look & feel, same interaction logic 

ÅNested in the usual Mechanical tree as an 
added object, shares its scoping tools for 
geometrical and mesh elements selections 

ÅWritten in python and xml, uses external 
RBF Morph core libraries  

ÅChild hierarchical logic for complex 
morphings (two steps, three steps, é, n 
steps setups) 

 

 
 

 

ACT module for mechanical 
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ÅRBF solutions are fully compatible and exchangeable between add-on and 
standalone versions 

ÅSupport for STL and CGNS file formats. Selected morphed surfaces can be 
exported in STL format and back to CAD is possible via STEP files 

ÅAdd-on-like interface 

ÅSolver independent process 
currently supports many 
mesh formats 

ÅFunctions scriptable via tcl 

ÅGlobal supported bi-harmonic 
functions and C0, C2, C4 
compact supported functions 
available 

 

RBF Morph Stand Alone 
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Ongoing RBF Morph Researches 
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Ongoing RBF research 

ÅRBF Morph and Adjoint coupling:  

Adjoint sculpting, Adjoint preview, 

Augmented DOE 

ÅSTL targeting, CAD controlled surfaces 

ÅMesh to CAD features 

ÅMapping of magnetic and pressure 

loads 

ÅInterpolation of hemodynamic flow 

fields acquired in vivo 

ÅStrain and stress calculation 

(experimental data, coarse FEM, 

isostatic lines) 
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ÅñInnovative Benchmark 

Technology for Aircraft 

Engineering Design and 

Efficient Design Phase 

Optimisationò ï  

ACP3-GA-2013-605396 

Åwww.rbf4aero.eu 

RBF4AERO EU Project  
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RIBES EU Project 

 
Å Radial basis functions at 

fluid Interface Boundaries 

to Envelope flow results 

for advanced Structural 

analysis 

 

JTI-CS-2013-GRA-01-052
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ÅFactories Of the Future 

Resources, Technology, 

Infrastructure and Services for 

SImulation and MOdelling 

ÅApproved experiment: ñVirtual 

Automatic Rapid Prototyping 

Based on Fast Morphing on 

HPC Platformsò 

 

 

Fortissimo EU Project 
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Industrial Applications 
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Fluent Adjoint Coupling 



 www.rbf-morph.com 

RBF Morph, an ANSYS Inc. Partner 

2014 ANSYS USERS MEETING 

May 2014 - Milano, Italy 

Design evolution 
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Adjoint Key Ideas 

ÅAn adjoint solver allows to compute the 

derivatives of an engineering quantity with 

respect to the positions of all the nodes of the 

mesh. 

Å Post-process the adjoint solution allows to get 

Å Shape Sensitivity 

Å Contour & Vector plots of sensitivities 

ÅCoupling with a mesh morpher allows to full 

exploit sensitivity data 

Å An FFD morpher comes with the adjoint solver 

Å RBF Morph is an excellent companion to take 

advantage of adjoint sensitivity data! 
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Possible strategies 

ÅAdjoint self sculpting 

ÅAdjoint preview (Sensitivity analysis with imposed 

shapes) 

ÅAugmented-DOE 
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ÅAdjoint shape can be captured by 

RBF Morph 

ÅThe morphing action can be 

accurately controlled (Box, Surfs, 

Points...) 

ÅMultiple ñsculptedò shape modifications 

can be combined  

ÅOptimized shape can be exported 

back to CAD 

ÅShape data can be transferred to a 

different model (the method is 

meshless) 

Adjoint Self Sculpting 
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Adjoint preview 

ÅNodal sensitivities are used to compute the sensitivity 

with respect to shape parameters 

ÅA single adjoint solution can be used to analyze the 

observable change introduced by many imposed shape 

variations 

ÅThe computational cost is unaffected by the number of 

shape variations analyzed! 

ÅShape variations can be easily defined and blended 

together using RBF Morph 

ÅDerivatives are available at a given state of shape 

parameters (i.e. after morphing) 
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Augmented DOE 

ÅAdjoint derivatives with respect to shape parameters 

allows to enrich the response surface with tangent data 

ÅEach full computed points of DOE (CFD+adjoint) comes 

with the value of the response and all the local 

derivatives 

ÅExample: with 9 shape parameters10 augmented DOE 

runs produce the same information of 100 CFD runs. The 

cost of the adjoint update is twice of simple CFD so a 5x 

speed-up can be achieved. 
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Fluent Adjoint Coupling Examples 
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Adjoint Self Sculpting 

ÅManifold system 

ÅShape information coming 

from the Fluent Adjoint 

morpher are used to control 

the shape 

ÅA single adjoint (baseline 

shape) is used to define 

shape modifications in two 

locations 

ÅNew shape modifications 

can be combined as usual 
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Adjoint Self Sculpting 

ÅObtained shapes are 

used to update the 

original CAD 

ÅBoth runners are 

sculpted using the same 

solution data 
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Adjoint Self Sculpting 

Å90 deg bend optimization 

ÅNew shape is sculpted 

using adjoint data 

ÅOriginal geometry (2 

cylinders and a torus) is 

transformed in NURBS 

ÅNURBS  are morphed 

using the back to CAD 

tool of RBF Morph 


