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Parameter optimization of secondary loudspeakers and
compensators in active headrest

ZU Feng-Lei WU Ming QIU Xiao-Jun
(Key Laboratory of Modern Acoustics, Nanjing University, Nanjing 210093)

Abstract In application of active headrest, parameters of the secondary loudspeakers and
compensators of analog feedback control systems should be chosen suitably. The effective
radiation frequency of the secondary loudspeaker should be designed near the main frequency of
the noise. If an electro-dynamic loudspeaker is used as the secondary loudspeaker, its resonant
frequency should be designed near the lower end of the main frequency band of the noise. For the
compensator optimization, the cost functions based on the classical control theory could be
minimized by the differential evolution algorithm to obtain the best frequency response of the
compensator. In the active headrest system, either tuning the distance between the two channels
or counting the coupling affect into the cost functions should be performed to ensure the stability
of the system and to restrict the waterbed effect. The results of simulation and experiment show
that way to be chosen depends on the different situations of practical applications.
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