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ODYSSEE Overview

• Machine learning for FEM, CFD and other data

• From available analysis or test results, predict responses 
for further parameter combinations

• Interesting e.g. for highly nonlinear analyses which take 
long time

• Predict and view time-histories 

• Predict and view animations (write and view hdf5, d3plot 
etc.)

• Image handling

• Generate, improve, reduce DOE

• Understand the influence of model parameters

• Optimization, e.g. adapt analysis model to test result 
curve
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Formulation of the Problem

Input: Learning base F(x) = Y
(Existing analysis or test data)

Output: F(xnew) = ?

Y can be a curve Y(t)
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Example Model: Geometry

CAD model from Javad Valaei (Grabcad)
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Example Model: FEM Model with Wall Thicknesses
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Example Model: FEM Model with Loads and Boundary Conditions

Constraints

ForcesForce
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Example Model: Deformation Results
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Formulation of the Problem

Max. 
deformation

From these two wall thicknesses 
predict the max. deformation
(and the complete result file)

t1

t2
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Learning Base Requested Output

12 combinations 
of the 2 wall 
thicknesses

Predict displacements for a new 
combination of the 2 wall thicknesses

X Y Xn Yn

?

Result for the 12 FEM analyses
(5 steps in nonlinear analysis)
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How to Create the DOE (Design of Experiments)

In the DOE Tool, enter the 
parameters with desired 
range and number of 
points.

ODYSSEE will create the 
DOE

Can also import an 
existing DOE file and 
improve it

Export DOE as csv file 
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Create the Learning Base (Run the FEM Analyses for all Combinations in the DOE)
Parsers exist for different 
solver input / output 
formats or generic txt files

Select the DOE file and 
one solver input file

ODYSSEE creates the 
different variants, starts 
the solver jobs and 
extracts the results
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Correlation Plot

Interpretation:
• t1-t2 very low correlation: 

good DOE
• t1 – max disp: very high 

negative correlation
• t2 – max disp: very low 

correlation
• to influence max disp, t1 is 

the suitable parameter

Get a first overview of the correlations: which parameters have high 
influence on the results?

1: 100% correlation; 0: no correlation; -1: 100% negative correlation



14 |   hexagonmi.com | mscsoftware.com

Prediction of Max. Displacement for New Parameter Combination

Blue curves: learning base, the results of the 12 Nastran runs

From this learning base, predict the results for a new parameter combination 
(thicknesses t1 = 7, t2 = 15)

The regression coefficients show again the high influence of t1



15 |   hexagonmi.com | mscsoftware.com

Displacements for Full Model

Prediction by ODYSSEE Verification by FEM
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Optimization

Which thicknesses should be used to reach a 
displacement of max. 5mm?
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Video
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Other Examples
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Input:a table of process parameter settings over a time period (X) 
and all reports of system failure of product deficiency (Y). 
ODYSSEE identifies source of problem (this is a probability 
function) by relating Y to X.
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Machine Learning for Images and Production

Database 
Results

Predict results
in real time

Database 
Parameters

Learning

New 
parameters

Prediction
A-eye
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Prediction Based on CT Scan

Prediction
based on 200 

cases
(Error 12%)

Pneumonia
Normal

Learning
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Predict Sound Spectrum Curves from Tire Pattern Images

Known database: Parameters (Images)
New parameters 
(new image)

Known 
database: 
Results

Predicted 
results for 
new image
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Vielen Dank fürs Zuhören!

Kontakt:
cornelia.thieme@hexagon.com


