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Efficient active-passive composite sound absorption control
algorithm based on transfer function testing

JIA Libo, AN Fengyan™, LIU Bilong
(School of Mechanical and Automotive Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: The parallel combination of porous materials and speakers for active sound absorp-
tion can effectively broaden the absorption frequency band. However, the performance of
this method slightly decreases in the mid-frequency range due to the influence of higher-order
modes. Theoretical analysis of the frequency response of the optimal controller for parallel
hybrid passive-active sound absorption was carried out, and a novel active control algorithm
based on transfer function testing is proposed. In this method, the frequency responses be-
tween the primary source and secondary source and the test microphone and control micro-
phone in the standing wave tube are measured respectively. The auxiliary filter is computed
from the frequency response of the optimal controller to construct the error signal for con-
trol. Experimental validation is conducted based on the standing wave tube, and the results
indicate that the proposed active control algorithm can further enhance the performance of
the composite sound absorption structure. Using a composite sound absorption structure

with a thickness of 80 mm, an optimal absorption coefficient close to 1 can be achieved in the
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frequency range of 20 to 800 Hz.
Key words: noise and noise control; active sound absorption; active noise control; broadband

sound absorption
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