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Overview Proposed Model
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Purpose: Determine primary tone of the amp

e Wiener HammerStein with multiple stages
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We propose a low-computation cost &
interpretable guitar amplifier model
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DDSP Guitar Amp
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F  Filter :Determines the amount of distortion per frequency
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NL Nonlinear : Introduce the nonlinearity parame tric parame ters modules fixed operation

G  Post-Gain : Adjust output level without altering distortion characteristics

Fig. 2. Details of DDSP Guitar Amp. Letters in the squares
denote their respective types—F': filter, G: gain, NL: nonlinear
function, L: low-shelf filter, P: peak filter, H: high-shelf filter,
M: master, PS: phase splitter, PI: phase inversion. Orange
blocks: knob controller-estimated parameters for multiplica-
tion. Pink blocks: designed operations with Knob Controller-
predicted parameters. Green blocks: fixed operations without
learnable parameters. Best viewed in color.

F Filter :Alter the frequency after nonlinear function
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Motivation & Comparison

Model Ops/sample Params
| | MAE | MR-STFT| MAE| MR-STFT |
none @ non-interpretable @ interpretable A. Small Concat-GRU-8 0057 4302  0.075 5.762 1344 369
P A B. Big Concat-GRU-48 0.013 1.214 0.023 1.851 19,872 7,969
x[n] =¥ Preamp Tone Stack  Poweramp  Transformer =4 yI[n] owe r m P Tra nSfo rme r C. WH Only 0.317 2,352 0.189 4.675 736 4,462
. D. WH+LPH+WH 0.063 5.098 0.066 5.803 995 10,213
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N | Grev-Box Guitar Amolifier Modelling (Miklanek. Stepan. et al) e \Wiener HammerStein with single stage Table 1. Evaluation results of (A—B) black-box baselines and (F) the proposed DDSP model and (C—E) its ablations.
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L Low-computation cost & interpretable
PS Phase Splitter : Split into two identical signal that are 180 degrees out of phase with each other
. PI Phaselnv. :Inverse phase back R mOdel
M Master : Increase level FUtU re WO rk:
L o Advanced design to other topologies
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g Purpose: The mapping f f t
B Neural ' ' { MLP MLP MLP J .
Network relationship between : : : paper: https://arxiv.org/abs/2408.11405
knOb and dSF)l [gain][bass, mids, treble}[master] demO
parameters Is nonlinear https://ytsrt66589.github.io/ddspGuitarAmp_

Core idea: The mapping relationship between knob and dsp

Computation . .
parameters is nonlinear

Demo/




