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Hitachi Technologies
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Summary

• Application of neural network damper models on full vehicle co-simulations;

• Comparison with 1D fluid models and tabular models;

• Path for Virtual Tuning



© Hitachi Astemo, Ltd. All rights reserved. 5

Damper Models

• With increasing usage of simulations and driving simulators, CAE teams are pursuing ways to improve 

representativeness of components.
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Model Generation

Test Data

Deep Learning Model
Damper Force Check
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Model Correlation

1D model NN model

• The NN model can better capture the unusual behavior of a damper, including hysteresis.
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Model Comparison – Time-step Check

• For better usage of simulators and to keep real-time experience, models must keep performance when 

running at fixed time-step:
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Model Comparison – Steering / Handling Events
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Model Comparison – Ride Event

• The damper models showed significant differences
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Conclusion

• Deep learning damper model shows benefits for real-time simulations;

• Hitachi Astemo is constantly looking for new technologies and opportunities to better align with the partners 

needs and with the virtual path.  
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Next Steps

• Enhanced Hybrid models – Combine with NN model to capture uncertainties

• Virtual Tuning Process – Add machine learning damper models to virtual tuning process improving 

the ride evaluations during early phases of new programs.   
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