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Abstract. Simple models of clarinet instruments based on iterated maps have been used in the past to successfully estimate the threshold of oscillation of this instrument as a function of a con-
stant blowing pressure. However, when the blowing pressure gradually increases through time, the oscillations appear at a much higher value than what is predicted in the static case. This is
known as bifurcation delay, a phenomenon studied in [1] for a clarinet model. In numerical simulations the bifurcation delay showed a strong sensitivity to numerical precision.

This work presents an analytical estimation of the bifurcation delay of the simplified clarinet model taking into account the numerical precision of the computer. The model is then shown to

correctly predict the bifurcation delay in numerical simulations.

The clarinet model

The system
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=G (p:\r—w')')

e Plane wave propagation
cylindrical resonator is without
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Problem statement
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Bifurcation delay

Bifurcation delay Analytical expression of the dynamic oscillation threshold “Ydt

The dynamic oscillation threshold “Ydt is larger Prediction of the bifurcation delay of simulations signals

than the static oscillation threshold “Yst

Bifurcation delay is very sensitive to noise. Its properties depend on whether the noise can be neglected or not.
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Y4 : dynamic oscillation threshold calculated on simulated signals
Analytical work presented in [1, 2] is based on a general method proposed by Baesens [3]
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