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Illustrative summary

INPUT METHODOLOGY OUTPUT

Challenges : 

• Controller instabilities 
• Gain tuning 
• Robustness 

• Data driven
• Swept-sine 

Experimental continuation

Machine learning 

Experimental setup

FRC

Figure 1 – Schematic overview of the proposed methodology, from standard input data to ma-
chine learning–based prediction of nonlinear frequency response features.
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Figure 2 – Swept-up (blue) and down (orange) sine tests responses of an electronic Duffing
oscillator. The envelope (black) corresponds to the input to the machine learning model used
for inference.
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Figure 3 – Reconstructed frequency response curve of the electronic Duffing oscillator using only
standard experimental modal analysis tests. The blue curve represents the model predictions for
fundamental, subharmonic, and superharmonic components, and the black curves correspond to
the envelopes extracted from swept-sine measurements.


