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Neural Representation of the Auditory Space Transforms
along the Collicular Pathway
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Abstract — This study examined the representation of the
auditory space by single units in the pathway from the
inferior colliculus to the superior colliculus. The result
indicates that the transmitted information per unit was
comparable among the nuclei, but that the space
representation transformed progressively from spike
timing-based to spike rate-based codes along the pathway.
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Fig. 1. Left: Recording sites of unit responses. Pooled
results across animals are shown. Right: Illustration
of sound-sources and animal locations in the virtual
auditory system.
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Fig. 2. Example of unit responses (ICx #123). Spike
probability is shown in gray scale, as a function of
post-stimulus onset time (abscissa) and of stimulus
azimuth (ordinate). Stimulus level was 15 dB above
the unit’s threshold.
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Fig. 3. Histogram of transmitted information. The dot
and the black line indicate the median and the 90%
confidence interval of the control results.
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Fig. 4. Histogram of the ratio of transmitted
information (TI) based on a shuffled pattern versus TI
based on an intact pattern. A smaller ratio indicates a
greater contribution of the time-based code. The figure
represents units that exhibited TIs of > 0.2.
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