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Many thanks to the presenters, expert panelists and 

participants for your contribution to this event
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Closing Remarks

Key takeaways

• Adopt a ‘population’ point of view

• Apply the right process and tools

• Training and case studies videos

Challenges and opportunities

How could you go about solving your own variability problem?
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Adopt a ‘population’ point of view

‘Nominal Design’ point of view:

Single Sample based on the 

nominal design

Vehicle ‘Population’ point of view:

Perturb nominal design to create 

multiple samples that account for 

variations, 
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• Provides a good conceptual ‘mental picture’ in 

understanding the concepts and tools we have 

discussed in this event

• Explains why NVH problems don’t happen 

consistently on every prototype and how simulation 

could capture them all

• Provides a framework for rational comparison of 

simulation and test results

• Helps us find the right target metric which could be 

used in RBDO to achieve a despaired level of 

customer satisfaction

How the ‘population’ point of view can help
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• I have seen a lot of interested in simulating 

variability problems among NVH engineers 

• It seems every large auto OEM has some 

effort going on, but many people struggle due 

to lacking experience and a good process to 

follow

• As demonstrated by the four proceeding 

presentations, and examples shown in the 

training videos, it is possible to successfully 

consider variability in simulation

• The training videos, created specifically for 

this workshop, are a good place to start 

exploring the concepts, process and tools to 

see how they could be applied in your 

specific situation

Apply the right process and tools
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Training Videos and Case Studies
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• Input variability data can be hard to obtain and may not cover all 

possible sources of variation present in the final product

• Output variability can be very costly to obtain, and is essential for 

meaningful and successful variability simulation

• Simulation model content may bot capture all possible sources of 

input variability. Consider parametric and non-parametric approaches

• Simulation model quality need to be validated and calibrated to 

ensure the optimized solution from RBDO is meaningful

Challenges
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2013 SAE NVC Structure Borne Noise Workshop

Slide 78

Frequency ( Hz )

Magnitude of 99 Structure Borne Noise Transfer Functions for 

Rodeo’s at the Driver Microphone

Measurements from Kompella and Bernhard 

( Ref. 8 ) ©1993 Society of Automotive Engineers, Inc.

Full Torsion = 74Hz

Damping = 0.04

• Simulation time can be long, even though 

both Altair NVH Director and Ramdo have 

special functionalities to reduce runtime 

• Learning curve can be steep as the process 

requires familiarity with concepts from 

multiple disciplines – statistics, DOE, Monte-

Carlo simulation, advanced optimization etc
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• Historically, prototype testing has been the primary, if not the only, tool for product design signoffs in 

almost all industries, with a potential exception of the aerospace industry

Opportunities
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• However, there has been cases where prototype testing 

failed to identify the worst-case scenarios that have 

resulted in costly late changes and launch delays

• Trying to avoid failures like these has been an important 

motivation leading people to find ways to simulate 

variability 

• Today, using simulation as the primary tool for signoffs 

is already happening, and we are seeing this trend 

becoming more prevalent among auto OEMs 

• Some OEMs have set internal timeline to move 100% of 

signoffs from prototypes to simulation

• Advance in AI/ML can potentially have significant impacts 

on our ability to simulate variability, particularly in runtime
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• Everyone’s problem may require a different way to structure the solution, and the most challenging 

part of the journey is to formulate the problem in such a way that tools Altair and Ramdo provide 

could be applied

• It will be very helpful to review the presentation material and training videos in detail to see if you 

can find any inspirations form them

• Don’t hesitate to contact us or the authors for help. We can work with you to overcome the 

initial challenges that will increase your chance of success

How could you go about solving your own variability problem?
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kyung-choi@ramdosolutions.com nicholas-gaul@ramdosolutions.com jguan@altair.combenzie@altair.com



THANK YOU
altair.com

#ONLYFORWARD
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