Kent Academic Repository
Full text document (pdf)

Citation for published version

Tame, Luigi, Tucciarelli, Raffaele, Sadibolova, Renata, Sereno, Martin I. and Longo, Matthew
R. (2019) Reconstruction of the neural representations of the tactile space. In: Interdisciplinary
Network of Researchers in Touch, 25 July - 26 July 2019, Nottingham, UK.

DOI
Working Paper N. 6

Link to record in KAR
https://kar.kent.ac.uk/98376/

Document Version
Other

Copyright & reuse

Content in the Kent Academic Repository is made available for research purposes. Unless otherwise stated all
content is protected by copyright and in the absence of an open licence (eg Creative Commons), permissions
for further reuse of content should be sought from the publisher, author or other copyright holder.

Versions of research

The version in the Kent Academic Repository may differ from the final published version.

Users are advised to check http://kar.kent.ac.uk for the status of the paper. Users should always cite the
published version of record.

Enquiries
For any further enquiries regarding the licence status of this document, please contact:
researchsupport@kent.ac.uk

If you believe this document infringes copyright then please contact the KAR admin team with the take-down
information provided at http://kar.kent.ac.uk/contact.html

KAR e

Kent Academic Repository



Reconstructing neural representations of tactile sp

Birkbeck

acCe

A

avesiryorovooy - Luigi Tame?!, Raffaele Tucciarelli!, Renata Sadibolova?!, Marty | Sereno'?3 & Matthew R Longo? UCL

(1) Birkbeck, University of London, London, UK (2) University College London, London, UK (3) Department of Psychology, San Diego State University, San Diego, USA

Introduction

/ \ Can parameters

Research has demonstrated large  spatial
anisotropies, with tactile distance oriented with the Each point stimulated 5 times +
width of the limbs perceived as larger than those 10 times of no-stimulation
oriented along limb length (Longo, 2017). Random Block Design (4 Runs)
TR=1s; voxel size=2.3mm3; Volumes=670
4x multiband sequence
™ ! 08 mm udged Length: 11.7 minutes
% o6 Participant task: count how many asynch stimulations?
5 Eyes closed
H Stimulation: airpuff (Huang & Sereno, 2007)
2 02 \\\ Bl
s T 12s 12s
—F Stretch of Mediolateral Hand Axis — ~" ~ o~ T T s
. ] : : . . < Soms
The aim of this project is to investigate " ~ |
. . . Point 1 Point 3 Point ...
the neural basis of these distortions |
5x5cm grid
Analyses
/ Searchlight Neural patterns (betas) Euclidean distances Sl \
§1 2 1 B | .
po 3 airwise s 3 3
Searchlight § 4 ‘ EltDJcIidean S 4 o
%’ 51 distance E 5 %
) 26 IIII IJ 8 e 3
s I| ||'||| I| s :
: ol 1 1 :
100 12 3 4 5 6 7 8 9 M
Searchlight’s voxels Stimulated points on the hand
Similarity between shapes
High Small
| . Y Doees—s Multidimensional l
scaling (MDS)
o
Prgcrustes
distance t P::]carll;s;'icses

=== Behavioural model

= Neural model J

-

Probability associated with
the Bootstrap analysis

spatial geometry of the skin each cluster size as ressulting from

Brain regions in which
can be reconstructed

Generalized Procrustes
alignement

grid stretched

ean Procrustes distance
of the maps and idealized

-

o o
o ©

Procrustes distance
o
~N

= o
wn (o)}
-

.

M1 (Area 4)
Observed
0.6 cluster size
04
Cluster size
threshold
0.2
0 250
Cluster size
s Judged
Actual
m== Neural
—f
‘] =
0.8 -
0.6

0.2 4

0

[ \\\
0 ~
O 4 7 > \\
" \
g N
- \\

02 033 6 1 2 3 5

Stretch of Mediolateral Hand Axis

S1 (Area 3b/1)

2000
Cluster size

~ =
SOt =
-y N
~_ S || N %
- G

~_ I—4——1 r—-——‘f,;:
T i _,,-::2/

02 033 6 1 2 3 5
Stretch of Mediolateral Hand Axis

N

S1 (Area 2)

0 250
Cluster ciz=

v

0.2 033 6 1 2 3 5
Stretch of Mediolateral Hand Axis

i

Conclusion

~

We show that maps of the skin can be reconstructed from patterns of representational similarity in contralateral primary somatosensory (Sl) and
. motor (M1) cortices. Further, we show that these maps are distorted in ways that mirror distortions of perceptual maps.
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