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Imagined speech influences perceived
loudness of sound

With the support by the National Natural Science Foundation of China, the research team directed by
Prof. Tian Xing (FH2£) at New York University Shanghai, Shanghai Key Laboratory of Brain Functional
Genomics (Ministry of Education), School of Psychology and Cognitive Science, East China Normal
University, and NYU-ECNU Institute of Brain and Cognitive Science at NYU Shanghai, recently reported
that imaged speaking can influence how loud we perceive sound, which was published in Nature Human
Behaviour (2018, 2. 225—234).

How top-down and bottom-up processes interact to shape cognition is a fundamental question in
psychology and cognitive neuroscience and remains highly controversial. For example, top-down signals
from the motor system have been hypothesized to transfer to sensory systems for predicting the perceptual
consequences of actions. This top-down motor-based prediction interacts with the bottom-up perceptual
processing, and such interaction has been assumed to be the critical mechanism that mediates various
cognitive functions, such as speech production and control. However, how early in a processing stream
such interactions occur and what factors govern such interactions are still unknown. Tian et al.
hypothesized that the abstractness levels of perceptual attributes (e. g. loudness versus sound identity in hearing)
may determine the processing of interaction between bottom-up and top-down internal information.

The aim of this study is to manipulate the level of abstraction of a perceptual attribute and examine
behaviorally and electrophysiologically whether we observe top-down modulation on perception. Tian's
group carried out a series of experiments using a new imagery-perception adaptation paradigm to
investigate whether top-down mental imagery affected auditory perception, even for a most basic auditory
attribute such as loudness. They found that the ‘internal loudness’ of imagery affected the subsequent
overt loudness judgment: participants rated the sound as softer when they imagined speaking loudly, and
vice versa. Concurrently acquired magnetoencephalography (MEG) and electroencephalography (EEG) results
were consistent with the behavioral findings, suggesting the neural processes associated with the imagery directly
modulated the early neural responses to the overt auditory stimuli, which is the neural basis for the observed
behavior.

Their results demonstrate that perception is a
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