Neural Correlates of Tactile Mental Imagery — EEG and 7T fMRI Study
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Introduction

Hypotheses

Background
* Mental imagery allows internal

The representation of TMI How interoception shape TMi

simulation of sensory

experiences without external input.

Visual and motor imagery has been extensively studied,;
however, tactile mental imagery (TMI) remains underexplored

yet.

TMI is always seen as a top-down, attenuated form of
perception. TMI activates somatosensory areas (S| and SlI)

that overlap spatially with actual tactile input [1, 2].

Research Gap

Sl is involved in tactile memory maintenance [3], but the

micro-anatomy of TMI

(topographic and Ilaminar

representation) in Sl is still unclear.

Interoceptive signals (e.g., cardiac and respiratory rhythms)

have been shown

to Influence near-threshold tactile

perception [4], motor imagery [5], and voluntary imagery
initiation [6], yet their impact on TMI is still unknown.

Methods

n TMI Behavioral Paradigm

Slis involved in the processing of
™I

 H1: TMI activates spatial overlap of
topographic map in S| BA3b as
tactile stimulus

 H2: The top-down TMI activates the
superficial layer of BA3b, whereas
tactile stimulus mainly activates the

middle layer of BA3b
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[7] Schweizer et al., (2008)
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[8] YuY et al., (2019)
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Interoceptive signals modulate TMI
performance

- Objective measurement of TMI performance:
mu & beta suppression in S1 & M1

 H3: The individual tends to initiate the
iImagery task during the phase of
exhalation and benefit the imagery
performance

* H4: Imagery initiated during diastole
shows stronger contralateral mu &
beta suppression in S1 & M1
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- Imagery drift: The vividness and clarity of imagery often decline over time, introducing variability across
trials and participants

- Control condition design: Creating a well-matched control for the imagery study, especially to isolate
Imagery-related top-down signals from general attention or expectation
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