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Do the mechanisms known to encode one’s trajectory
in space, i.e. grid-cells, also encode the trajectory of a
stimulus traveling across the skin?

A grid-like code of tactile perception
Mariana Babo-Rebelo*, Hyuk-June Moon*, Patrick Haggard, Olaf Blanke
The skin is an extended sensory system, with notable

analogies with the external environment. Both contain
landmarks and boundaries, and both can be navigated.
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But... tactile perception is not homogeneous!
Horizontal distances are perceived as being longer than

vertical distances. This is due to the elongated shape of

receptive fields.

A grid-map of the skin may also be distorted.

Grid-cell like representations (GCLRs): fMRI signature of grid-cells
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Results

Entorhinal Cortex

Primary Somatosensory Cortex
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W s e
a0 e e

The Entorhinal Cortex
shows GCLRs encoding
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The effect is specific to
individual levels of

compressed tactile space. tactile distortion (dPSE).
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S1 shows GCLRs encoding
compressed tactile space.

GCLRs as a mechanism to compensate for
receptive field distortions
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GCLR signal in EC increases with perceptual distortion
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Orientation Anisotropy Task:
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Example for dPSE =0.7
Expected oPSE: a = arctan(¥/X) = 55¢

follow-up experiment
Theoreical mode:
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As tactile distortion increases,
trajectories are perceived as
increasingly horizontal.

This orientation bias is weaker
than predicted, so there must be
a compensation mechanism.

Methods

Tactile Navigation Task

Distance Anisotropy Task Grid-Cell Like Representations (GCLRs)
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during Tactile Navigation?
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- Extended space: reflecting perceptual distortion

o - Compressed space: inverse of perceptual distortion
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Discussion

We show here the existence of tactile grid-cells

Space perception
In the entorhinal cortex

» A navigation-processing region directly encoding sensory inputs

Readout:
Orientation judgment

Post-perceptual
effects
Compensation
mechanisms

And in S1
» A primary sensory region showing navigation-related mechanisms

Tactile grid-cells appear as a mechanism to correct for
distortions generated at early processing stages

Readout:
Distance judgment

Skin-based N
perception

Tactile trajectory processing involves: Skin stimulation

» A distorted tactile input (due to receptive field elongation)

» A posterior compensation mechanism, tuned to the degree of
perceptual distortion (EC-GCLRs)
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