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Differentiable Modal Synthesis for Physical Modeling of Planar String Sound and Motion Simulation

» Differentiable Modal Synthesis for Physical Modeling (DMSP)

» 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 of Planar String Sound and Motion Simulation

» Differentiable Modal Synthesis for Physical Modeling (DMSP)

» Nonlinear Plucked String Simulation using Neural Network
- Differentiable Spectral Modeling Synthesis + Modal Decomposition
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Differentiable Modal Synthesis for Physical Modeling of Planar String Sound and Motion Simulation

» Differentiable Modal Synthesis for Physical Modeling (DMSP)

Linear String Nonlinear String
Mechanical Properties Control Parameters ( \ ( \ Pitch glides
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Initial condition, fo = t »
Tension,
Stiffness, Pitch, Time, —_—
Lossiness, ... Pickup position, ...
\ N\ U

1) Newton method
2) Neural network
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Differentiable Modal Synthesis for Physical Modeling of Planar String Sound and Motion Simulation

» Synthesized Motions (with Sounds)

Simulated NN Baselines Ours
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Key Takeaways

Temporal Duration 1
Spatial Resolution 256
Pitch

c3 v
Glissando 0.103
Vibrato 0.184
Stiffness 0.02

output 1

Stiffr -Ten Rati 4
Plucking Position 0.2
Plucking Amplitude 0.015

https://huggingface.co/spaces/szin94/dmsp
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