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The Loudspeaker at Higher Amplitudes
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Nonlinear Symptom:  New Spectral Components
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DC Part in Voice Coil Displacement
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Causes:

Loudspeaker Nonlinearities
Consequences:

Å Offset from optimal voice coil rest position

Å Reduced amplitude of fundamental component

Å High signal distortion
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Nonlinear Symptom: Instability
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Loudspeaker Modeling
based on nonlinear lumped parameters 
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Adaptive Loudspeaker Control
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Å Control is based on physical transducer modeling using lumped parameters

Å Feed-fordward control structure can be operated with frozen parameters (filter)

Å Parameter identification provides self-learning and adaptive capabilities

Å Parameter feed-back is immune against time delay in DACs, ADCs, power amplifier

Å Stored parameters can be used as initial starting values after powering the system

Å Coping parameter variation due aging, fatigue, climate and acoustical ambience

Å Low processing loadĄ can be implemented in a micro-processor (30 - 60 MIPS)  
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Restrictions of Adaptive Control
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Requirements:

Å Fast and accurate detection of the instantaneous voice coil position

Å Operative for any input signal

PROBLEMS: 

Ą Adaptive parameter identification requires persistent excitation

Ą Narrow-band stimulus at low amplitude would cause a bias of the parameters

Ą NOT applicable for transducer stabilization
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