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Key Note
Chapter 6: Hearing
Key note 6B: Encoding loudness
As we have seen, loudness may be encoded in the cat auditory system by different neurons whose dynamic ranges respond to different ranges of sound level. Could a similar arrangement exist in humans? Carlyon and Moore (1984) measured the ability to discriminate the intensity of two successively presented tones. They found that discrimination was better for high (6.5 kHz) frequencies at high (85 dB SPL) and low (25 dB SPL) than at medium (55 dB SPL) intensities, an effect accentuated by short (30 ms) presentations and by the presence of background noise, with some frequencies in the noise removed by a filter centred on the frequency of the tone (a bandstop filter). For lower frequencies (500, 4,000 Hz), there was no sharp deterioration of performance for medium intensities. The authors suggested that three types of information about sound intensity underlay this pattern of results. One was the spread of excitation across frequencies as intensity rose. At very low intensities, only the neurons tuned to the characteristic frequency of the tone, and those tuned to adjacent frequencies would be excited, but, as intensity rose, neurons with more distant characteristic frequencies would be excited. Thus, the range of frequency-tuned neurons excited by the tone would be a cue to its intensity. A second potential cue is based on phase-locking. At low intensities only a small range of frequencies would be phase-locked to the tone, but this would increase as intensity rose. This cue would not be available at the highest frequency used in the experiment, and its absence explains the loss of discrimination performance at medium intensities for the 6.5 kHz tones. The third source of information was sub-populations of neurons with different thresholds of the kind discussed above. The authors suggested that medium intensity sounds were less well discriminated because the change in firing rate produced by intensity change at medium intensities in both high- and low-threshold neurones was small compared with other parts of the intensity range.
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