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Visual space is not a continuum, but has a series of perceptual thresholds,
in relation to the action system.
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Functional Spaces

Previc, F.H. (1990, 1998)
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' Peripersonal space is a complex interface between the
body and the environment based on an interplay between
sensory and motor processes, characterised by:

- Multisensory integration of objects features
- Contrlbutlon of the motor system to sensory processmg



Multisensory integration in PPS
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Posterior parietal cortex €=  Ventral premotor cortex
Receptive field of multisensory neurons

© Touch Input

Visual Input —»

/ Area 7b

Auditory Input / \ / <
nt Output . T

Vestibular Input @ Neavee P : N\ 959,

Peripersonal space




Cognition 176 (2018) 65-73

Mental space maps into the future

Anna Belardinelli®, Johannes Lohmann™*, Alessandro Farne” . Martin V. Butz®

Tactile stimulus detection task
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Perceptual facilitation of
multisensory integration

Multisensory integration in peripersonal
not extrapersonal space



Evidence for a contribution of the motor system to sensory processing in PPS




3D manipulable objects

Screen 4 m x 2 m,
Projector Christie 4 K, 120 Hz

local field potential

Active Biosemi EEG
128 active electrods
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3D manipulable objects

Screen 4 m x 2 m,
Projector Christie 4 K, 120 Hz
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Frequency(Hz)

w rhythm (8-12 Hz) :

- Modulated by motor production & motor imagery Active Biosemi EEG
128 active electrods

- Modulated by objects observation




EEG Time - Frequency analysis: 8 — 13 Hz

Peripersonal

Boundary u desynchronisation

Extrapersonal

Coding of visual objects in peripersonal space, not in
extrapersonal space, involves the motor system,
whether the task is perceptual or cognitive



Exp Brain Res (2010) 207:95-103
DOI 10.1007/s00221-010-2435-8

RESEARCH ARTICLE Costantini et al.
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Task: Motor response as soon as the stimulus appears
Congruent trials : handle ipsilateral to the hand
Incongruent trials : handle contralateral to the hand.

Il Congruent
Incongruent

Perceptual facilitation of objects
in peripersonal space

Peripersonal Extrapersonal
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peripersonal space (cm)

Upper-limb
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Stroke patients

Bartolo et al. (2014)

Upper-limb
immobilization

Reachability threhold (inm.)

Pretest Postest

24 hours immobilization

Toussaint et al. (2018)



Reduction of multisensory integration

(auditory-tactile) Canzoneri et al., 2013
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Amputee ¢ PROSTHESIS

Healthy

Amputee with prosthesis

300 800 1500 2200
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Time of tactile stimulation (ms) - Perceived sound distance

Measure of the critical distance at which an approaching or receding sound interacts
with the processing of tactile stimuli at the upper limb.

Normal functoning of the sensorimotor system is thus a prerequisite for an accurate
representation of peripersonnal space
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+ positive/negative value
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Y axis

Mean amplitude of manual

N W AU N

Far group

Density map

Control group

Near group

reaching actions (cm)

Control Group

Near Group




Experimental design
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Relative change
Posttest-Pretest (cm)

Far Control Near

PPS depends on not only information about the visual and
motor systems, but also on the expected reward of

interacting with surrounding objects.

Number of
successful action

Change in movement

amplitude (mm)

Nbre reward / PPS

Change in PPS (cm)

Mvt amplitude/ PPS

Change in PPS (cm)



Social context ?




Social condition
Target selection

32 targets
(out of 42 locations)
! (X, y) position
® Random #30 px
®
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Task: Each participant selects
alternatively 6 targets
in 34 successive blocks



Density map
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Proximal target selection (%)

Location A

Block

Anticipating the consequence of actions
carried out by oneself or by others

contributes to the representation of PPS

Relative change
Posttest-Pretest (cm)

Participants

Individual-Near: Social
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The protective dimension of PPS




PPS space : a space for defensive behaviour to protect the body from threatening stimuli

Defensive actions following electrical stimulation of multisensory regions (VIP-PZ)

SIDE VIEW BACK VIEW
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Graziano & Cooke (2006)



"

Two complementary functions of PPS:

- goal-directed actions towards non-
threatening stimuli

"~ - -defensive behaviours against threatening "
b Vi, and potentlally harmful st1mu11 i3
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Crosses at a comfortable distance ?




Distance (cm)

Distance from shoulder

Starting position

@ Passing on the right
@ Passing on the left







Pretest / Posttest

Arm extension in No arm extension

the body schema in the body schema
Extension of No extension of
peripersonal space peripersonal space
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Pre-test Post-test Pre-test Post-test

70 cm 10 cm
Tool length

Peripersonal space representation

Pretest / Posttest




Minimum comfort distance (cm)

Comfort social distance

Long tool

Not  Straight Crossing
crossing ahead

O Pre-test

‘ Post-test

Short tool

Not
crossing

Straight Crossing
ahead



Comfort social distance
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Not  Straight Crossing

crossing ahead

Minimum comfort distance (cm)

PPS depends thus on the sensorimotor system and the properties of the visual objects, and
social distances are spatially determined by the representation of PPS for oneself & others.



Minimum comfort distance (cm)

Minimum comfort distance (cm)
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Theoretical framework for social interactions

f(threat)
Formal

Unsafe

Peripersonal space Extrapersonal space



Thank you for your attention !
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