
Differentiable Modal Synthesis for Physical Modeling of

Planar String Sound and Motion Simulation

Jin Woo Lee, Jaehyun Park, Min Jun Choi, Kyogu Lee

Music and Audio Research Group (MARG)

Seoul National University (SNU)

NeurIPS 2024

1



§ Differentiable�Modal�Synthesis�for�Physical�Modeling�(DMSP)

Ø Nonlinear�Plucked�String�Simulation�using�Neural�Network

- Nonlinearities:

• Pitch glides (tension modulation)
• Phantom partials (inharmonicities)

- Dynamic�control

• Time-varying pitch/stiffness/tension/…
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§ Differentiable�Modal�Synthesis�for�Physical�Modeling�(DMSP)

Ø Nonlinear�Plucked�String�Simulation�using�Neural�Network

- Differentiable�Spectral�Modeling�Synthesis�+�Modal�Decomposition
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§ Differentiable�Modal�Synthesis�for�Physical�Modeling�(DMSP)
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§ Synthesized�Motions�(with�Sounds)
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Key�Takeaways
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https://huggingface.co/spaces/szin94/dmsp




