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Design of non-uniform filter bank targeting hearing loss with auditory thresholds

changing sharply in middle frequencies

ZHANG Yongcheng CHEN Huawei

(College of Electronic and Information Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: The filter bank is an important functional module for the auditory compensation of air-conduction
hearing aids. For the existing fixed filter bank, the matching performance is not good enough for audiograms
whose auditory thresholds change sharply in middle frequencies. To address this problem, a 13-band non-
uniform filter bank is proposed in this paper. Different from the existing fixed filter bank, the whole frequency
range is divided into three equal regions firstly, which facilitates the filter bank to compensate for the hearing
loss in the corresponding region. Then, to enhance the compensation effect for the hearing loss in middle fre-
quencies, we appropriately increase the resolution of subbands of middle region while keeping higher resolution
of subbands of low and high regions. Finally, the center frequency of each subband is determined according
to the octave of a standard audiogram and a subband distribution that is suitable for audiogram matching is

obtained. In addition, subbands of the filter bank are produced with the help of frequency response masking
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technique and Nyquist filters, which further reduces the group delay and hardware complexity of the filter

bank. Simulation analysis shows that, compared with the state-of-the-art 16-band non-uniform filter bank, the

average matching performance for audiograms whose auditory thresholds change sharply in middle frequencies

of the proposed filter bank is improved by 48.4% and the group delay is reduced by 11.7%. Therefore, the

proposed filter bank is valuable to air-conduction hearing aids that aim to compensate for the hearing loss with

auditory thresholds changing sharply in middle frequencies.

Keywords: Non-uniform filter bank; Frequency response masking technique; Audiogram matching; Air-

conduction hearing aids
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Fig. 9 Magnitude response of the proposed filter bank
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Table 4 Matching performances of various filter banks
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Table 5 Delay of each branch of the pro-
posed filter bank
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R6 BIRRBEFTARLERTLLER
Table 6 Comparison of maximum group
delay with other filter banks
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