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responses to simple acoustic stimuli but has not applied to the AN | ; ; i . : . (1998) data. Consistent with the physiological data, the new model éﬁ/
study of AN responses to speech. The Zhang et al. (2001) version of ©) 2 rmetns) d) Time (ms) predictions for normal OHC and IHC function exhibit synchrony 2
the model has been modified by Bruce and colleagues (JASA 2003) - 2 | | capture by F2 at moderate levels. Also seen in the model =
to study the effects of outer and inner hair cell impairment on the Fasco) £ =0 / * predictions is the transition in synchrony from F2 to F1 at higher %
AN's representation of speech stimuli. However, the Bruce et al. g 5 intensities and the stimulus intensity at which the switch occurs o |
model did not address the instantaneous frequency glides in the gm_ ﬂ“éﬁ/ S 1500 is decreasing with incresing BF. The new model better predicts i | - | - i ,
impulse response of AN fibers, which may explain the shifts in best % : this switch in synchrony capture than the Bruce et al. model. F3 3 : C
frequency (BF) following impairment of outer hair cells or at high < g 05 ! ! !
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intensities in the normal cochlea. In this paper, an improved model R R N W T In figure 8, the model predictions for normal {fibers are 0-5 | | |
. . . Ime yms o 5 5 . . . | | |
has been developed by substituting the BM gammatone filter of the Time (ms) predominantly within the range of values seen in the physiological | | L N
Bruce et al. model by a chirp filter from the recent version of the Fig. 3. Fevcol” fur;ctizfll\ls faéld inst;lfllgt;nef;%% g’eéluency Pi’OfﬂleS (Sa())Meaggfgg data. Normal fibers synchronize almost exclusively to the formant 0 . — 0 9 | 0 0
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model by Tan .and Car.ney (20(.)3)' The motivation fOI: Fhe SPL (unit 86100-25 from Carney and Yin,1988) (b) Model revcor functions frequency C‘IOS.GS'E to their BES' The small peak H.l Fl PR f)f the Best Frequency (kHz) Best Frequency (kHz)
development of this model is to provide a more accurate description for a fiber with matching BF. All revcor functions are normalized to their model predictions at 1 kHz is due to the harmonic distortion in (b)
of the responses of AN fibers to speech sounds to be useful in peak amplitude. (c) Measured AN instantaneous frequency glides  the nonlinear BM filter. With impaired OHC and IHC function, (2)
. : oA . calculated based on zero-crossings from revcor functions with 40, 60 and PR IR I - £
testing the effects of potential hearing-aid speech processing 80 dB for BFs 550, 1600 and 2500 Hz. (d) Model AN instantancous model predictions of PRs fall within the range of single f1b§r Fig. 8. (a) Model predictions of normal power ratios for F1, F2 and F3 as a function of normal BF for stimulus
schemes. frequency profiles for fibers with BFs matching the measured fibers. It values .for Fl. and F3, bl.lt not for F2. Sy nChrony t.o FQ 1S intensities of 69 dB SPL. (b) Model predictions of impaired power ratios for the 3 formants as a function of
shows that instantaneous-frequency glides are almost level- independent. overestimated in the BF region around F2. An upward shift in the impaired BF for stimulus intensities of 92 dB SPL. Thick lines show model predictions (Blue: Bruce et al.
2. The Model peaks of F1 and F2 synchrony is observed in the model Model 2003, Red: New Model) and gray hatched area indicate the range of values observed in normal (a) and
The model of Bruce and colleagues is an extended version of the impaired (b) physiological data of Miller et al. (1997). Vertical dashed lines show the formant frequencies.
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