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Vibration and mismatch of near-field signal acquisition for cochlear implant

CHEN Yousheng, WANG Jian, XUE Guowei, CHEN Peipei, ZHANG Pu
Shenzhen Institute of Information Technology, Shenzhen 518000, China

Abstract: Cochlear implant, including implanted circuit and external part, is a small electric device to stimulate the generation
of auditory signal and voice sensation in the auditory nerve of deaf patients through electrode stimulation. A microphone is
embedded in the external part of cochlear implant for signal acquisition. In traditional research of cochlear implant with one or
two microphones for signal acquisition, the signal source is always assumed to be far-field signal, and the geometric method for
parallel wave is applied for signal analysis. In actual common application, more demand of the use of cochlear implant is in the
face-to-face communication and telephone communication, in which the distance of signal source is not very larger. The near-
field vibration feature in actual applications and mismatch characteristic based on different frequencies and distances in signal

acquisition were investigated in the paper, providing technical parameters and theoretical analysis method for the research of

speech processing in cochlear implant.
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Fig.1 Comparison of signal acquisition in far—field and near—field
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Fig.2 Sketch of near—field wafer voice source
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Tab.1 Center frequency parameters of 8, 16, 22 and 24 channel filter

bank in cochlear implant

Channel number Center frequency parameter in filter bank

Channel 1: 274.0 Hz; Channel 2: 517.5 Hz;
Channel 3: 761.0 Hz; Channel 4: 1 005.0 Hz;
Channel 5: 1 462.0 Hz; Channel 6: 2 376.0 Hz;
Channel 7: 3 869.0 Hz; Channel 8: 6 276.0 Hz

Channel 1: 216.0 Hz; Channel 2: 343.0 Hz;
Channel 3: 485.0 Hz; Channel 4: 645.0 Hz;
Channel 5: 826.0 Hz; Channel 6: 1 030.0 Hz;
Channel 7: 1 259.0 Hz; Channel 8: 1 516.5 Hz;
Channel 9: 1 806.5 Hz; Channel 10: 2 132.5 Hz;
Channel 11: 2 499.5 Hz; Channel 12: 2 912.5 Hz;
Channel 13: 3 377.0 Hz; Channel 14: 3 899.5 Hz;
Channel 15: 4 487.0 Hz; Channel 16: 5 148.0 Hz

16

Channel 1: 213.0 Hz; Channel 2: 335.0 Hz;
Channel 3: 456.5 Hz; Channel 4: 578.0 Hz;
Channel 5: 700.0 Hz; Channel 6: 822.0 Hz;
Channel 7: 944.0 Hz; Channel 8: 1 066.0 Hz;
Channel 9: 1 218.5 Hz; Channel 10: 1 401.0 Hz;
22 Channel 11: 1 583.5 Hz; Channel 12: 1 797.0 Hz;
Channel 13: 2 071.5 Hz; Channel 14: 2 406.5 Hz;
Channel 15: 2 772.0 Hz; Channel 16: 3 168.5 Hz;
Channel 17: 3 625.5 Hz; Channel 18: 4 173.5 Hz;
Channel 19: 4 813.5 Hz; Channel 20: 5 514.5 Hz;
Channel 21: 6 337.0 Hz; Channel 22: 7 281.0 Hz

Channel 1: 213.0 Hz; Channel 2: 335.0 Hz;
Channel 3: 456.5 Hz; Channel 4: 578.0 Hz;
Channel 5: 700.0 Hz; Channel 6: 822.0 Hz;
Channel 7: 944.0 Hz; Channel 8: 1 066.0 Hz;
Channel 9: 1 188.0 Hz; Channel 10: 1 340.5 Hz;
Channel 11: 1 523.0 Hz; Channel 12: 1 705.5 Hz;
Channel 13: 1 919.0 Hz; Channel 14: 2193.5 Hz;
Channel 15: 2 498.0 Hz; Channel 16: 2 802.5 Hz;
Channel 17: 3 138.0 Hz; Channel 18: 3 534.0 Hz;
Channel 19: 3 991.0 Hz; Channel 20: 4 509.0 Hz;
Channel 21: 5 087.5 Hz; Channel 22: 5 758.0 Hz;
Channel 23: 6 520.0 Hz; Channel 24: 7 342.5 Hz
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Tab.2 Vibration region range and dividing distance for vocal organs based wafer voice source (r=2.5-4.0 cm)

Wafer source radius/cm  Vibration region range/kHz Maximal dividing distance/m Dividing distance for 7 342.5 Hz/m

2.5 0-6.800
3.0 0-5.670
3.5 0-8.859
4.0 0-4.251

0.032 50 0.001 91
0.048 68 0.007 85
0.067 80 0.014 87
0.089 86 0.022 96
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