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Publications

…

Events

What is NAFEMS?

Training Certification Communities
Technical Groups
Regional Groups
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NAFEMS & VMAP



NAFEMS & VMAP

• Original project partner
• Engineering Simulation Interoperability 

Review
• Due for publication March 26
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• Engineering Simulation Interoperability Review
• 13 interoperability scenarios defined



NAFEMS & VMAP
• Engineering Simulation Interoperability 

Review
• 13 interoperability scenarios defined
• 11 standards, resources & recommendations 

mapped against the scenarios
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VMAP for data-
driven simulation 1



Data-driven simulation benchmarks

1. Simple educational benchmark
2. Industry representative 

challenge problem



Simple data-driven benchmark

• Demonstrate the potential of geometric deep learning 
in engineering simulation

• Create a problem with educational merit
• Quantity of data required 
• Sampling the parameter space
• Explore different models and hyperparameters
• Error estimation



Simple data-driven benchmark



Simple data-driven benchmark

• 6 datasets where different combinations of variables are modified
• Separate models trained for each dataset
• ≈ 200 training samples
• Data available in VMAP, Nastran and Hypermesh format

V​ariable Range Lower Bound R​ange Upper Bound
H​ole diameter 30mm 2​40mm
P​late width 300mm 1​000mm
P​late length 3​00mm 1​000mm
P​late thickness 1​mm 2​0mm
A​pplied load 5​000N 1​00000N
O​ffset width direction 0​mm 0​.4 x (Plate Width - Hole diameter)
O​ffset length direction 0​mm 0​.4 x (Plate Length - Hole diameter)



Simple data-driven benchmark
• Datasets are available to download

• Summary of our experience developing a GDL model 
using this data will be published in March ‘26

• We want to hear how others have got on using the 
dataset
• What tools and algorithms were used?
• Mean and Maximum absolute error measures?
• Share plots of best and worst fit stress distributions?



Simple data-driven benchmark
• Dataset 1 – Variable hole diameter



Simple data-driven benchmark
• Dataset 2 – Vary hole diameter & plate thickness



Simple data-driven benchmark
• Dataset 3 – Hole diameter and plate extent



Simple data-driven benchmark
• Dataset 5 – Hole diameter and hole location
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VMAP for data-
driven simulation 2



Data-driven benchmark – Industry example

Goal – to create a challenging data 
driven benchmark that is representative 
of a real-world engineering problem.

Evaluate the maturity of GDL tools – 
not to score vendor products

Challenge comes from a proof of 
concept study carried out by Piaggio. 
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Data-driven benchmark – Industry example

• VMAP – a standardized format for ML training data
• VMAP – a standardized format to pass data along the 

workflow 



Data-driven benchmark – Industry example 
• The challenge

• Predict full field VM Stress, Displacement Results & Contact status (stick/slip)
• Vendors asked to supply details of their method, error metrics and plots at at 

specified locations and times
• Training times, AI architecture, training infrastructure

• Build complexity 
• Prediction based on geometry that is included in the training set but for a load condition that 

has been omitted
• Ask respondents to make a prediction on a conrod variant and load conditions that have not 

been provided in the training data

• Data will be provided in VMAP format to support vendor neutrality 
• Results will be anonymized prior to publication
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NAFEMS & VMAP

• Interoperability is a barrier to effective use of engineering 
simulation

• VMAP addresses many interoperability scenarios
• Proactively look for opportunities to utilise, promote and 

work with the VMAP standards community
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