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Embodied Visual Processing
Corps et cognition: l'embodiment
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Theory of Pain Laboratory

Previously on…
Corps et cognition: l'embodiment

1) How the brain codes 
the body in which is 
kept in

Previously on…
Corps et cognition: l'embodiment

2) How the brain codes 
the world via the 
body
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Previously on…
Corps et cognition: l'embodiment

Embodiment Thesis : Cognition is deeply 
dependent upon features of the physical body of 
an agent.

The agent’s body (beyond the brain) plays a 
significant role in his/her cognition

The body is not peripheral to understanding the 
nature of mind and cognition.

What is the role played by the body in cognition?

the body is a constraint .

Body features can make
cognition easier or more
difficult.

Parsons, LM (1987). Imagined spatial transformations of one's hands and  feet . 
Cognitive Psychology

Previously on…
Corps et cognition: l'embodiment

Shiffrar M. & Freyd JJ. (1990). Psychological Scien ce

Previously on…
Corps et cognition: l'embodiment
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Summary

Embodied Visual Processing

� Human Mirror Neuron System

� Visual Processing of Gestures

� Visual Processing of Human Kinematics

� Visual Processing of Tools

The motor system, long confined to the mere role of
action programming and execution, in fact, plays a
crucial role in complex cognitive abilities.

The role of the Body and Motor 
System in Visual Processing

F4
VIP

VIP-F4 circuit : Neurons in 
this circuit code for specific 
movements, but also for 
multisensory input around 
specific body portions.

Craighero et al. (2014). The role of the Motor System in Cognitive Functions

The motor system, long confined to the mere role of
action programming and execution, in fact, plays a
crucial role in complex cognitive abilities.

The role of the Body and Motor 
System in Visual Processing

F4
VIP

VIP-F4 circuit :

• Peripersonal Space

• Action Schemas: 
representations of specific 
movement parameters.

Craighero et al. (2014). The role of the Motor System in Cognitive Functions
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The motor system, long confined to the mere role of
action programming and execution, in fact, plays a
crucial role in complex cognitive abilities.

The role of the Body and Motor 
System in Visual Processing

FEF
LIPLIP-FEF circuit : Neurons in 

this circuit respond to visual 
stimuli and motor (ocular) 
responses.

Craighero et al. (2014). The role of the Motor System in Cognitive Functions

The motor system, long confined to the mere role of
action programming and execution, in fact, plays a
crucial role in complex cognitive abilities.

The role of the Body and Motor 
System in Visual Processing

FEF
LIPLIP-FEF circuit :

• Vision: retinotopic coord.

• Motion: eye position in 
space.

• Object position in space.
Craighero et al. (2014). The role of the Motor System in Cognitive Functions

The motor system, long confined to the mere role of
action programming and execution, in fact, plays a
crucial role in complex cognitive abilities.

The role of the Body and Motor 
System in Visual Processing

F5

Area F5 : Execution & 
Observation of specific
goal-directed movements 
(Mirror Neurons)

Craighero et al. (2014). The role of the Motor System in Cognitive Functions
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Strong activation is present in F5 during observation of
the experimenter's grasping movements, and while the
same action is performed by the monkey (Rizzolatti et
al., 1996).

Mirror Neuron System

Mirror neurons are engaged by the interaction 
between the effector (hand) and an object. Object or 
movements alone don’t activate F5.

F5

Few exceptions (lip-smacks) 
involve intransitive actions 
which have a goal.

Action Schema, regardless
of who implements it.

Craighero et al. (2014). The role of the Motor System in Cognitive Functions

Mirror Neuron System

Mirror neurons become so popular that have been 
hypothesized to underlie many (diverse) cognitive 
processes in anymal and humans

F5

• Imitation
• Indentify the goals of others
• Theory of Mind
• Speech abilities
• Share emotions
• Autism (broken mirror)

Craighero et al. (2014). The role of the Motor System in Cognitive Functions

Mirror Neuron System



11/21/2016

6

Activation foci during the observation of hand
actions that were non-object related – mimicking
grasping an object (c) and object related – actually
grasping an object (d).

Human Mirror Neuron System

Buccino et al. (2001). Eur J. Neurosci.

Activation foci during the observation of hand
actions that were non-object related – mimicking
kicking an object (e) and object related – actually
kicking an object (f).

Human Mirror Neuron System

Buccino et al. (2001). Eur J. Neurosci.

Human Mirror Neuron System

Gazzola et al. (2006). Current Biology

Not only
premotor!
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Neuroimaging studies searched reagions exhibiting cross-
modal properties → modulated by both the perception and
execution of a given movement and its execution (Dinstein
et al., 2008).

• regions showing activation of motor-related regions (e.g.,
premotor cortex) when observing movements in others.
• regions showing regions who are active both when
executing a movement and when observing someone else
performing it.
• regions showing activation when an action is executed
and observed at the same time, but not when this is only
executed or only observed.

Human Mirror Neuron System

fMRI records the activity
from a large volume of
grey matter in which many
subpopulation of neurons
coexist.

The activation on many 
regions, both when 
observing and executing a 
given action, might reflect 
the recruitment of different 
subpopulations of regions, 
none of which has cross-
modal properties

Human Mirror Neuron System

Repetition Suppression

Neural cells with selective functional properties 
rapidly adapt when their prefferred stimulus occurs 
repeatedly.

Time 1 Time 2

Human Mirror Neuron System
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Repetition Suppression

Neural cells with selective functional properties rapidly 
adapt when their prefferred stimulus occurs repeatedly.

Any decrease of neural activity when two conditions are 
presented into rapid sequence, reflects the recruitments 
of the same neurons.

Human Mirror Neuron System

Human Mirror Neuron System

Dinstein et al. (2007). J. Neurophysiology

<

Dinstein et al. (2007)

Human Mirror Neuron System

Dinstein et al. (2007). J. Neurophysiology
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Human Mirror Neuron System

No region exhibited cross-modal repetition suppression.

Whereas there are several regions coding for specific 
movements within visual and motor modality, there is no 
evidence of regions coding the same action regardless of 

whether it is seen or executed.
Dinstein et al. (2007). J. Neurophysiology

Human Mirror Neuron System

Chong et al. (2008). Current Biology

Human Mirror Neuron System

The right Inferior Parietal Cortex is displays suppression 
when the same gesture is first executed, and then observed

Chong et al. (2008). Current Biology
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Observation - Observation Execution - Observation

Execution - Execution Observation - Execution

Lingnau et al. (2008).
PNAS

Human Mirror Neuron System

How to interpret unilateral 
repetition suppression?

Let’s assume there are distinct 
populations

• Neurons sensitive to 
execution

• Neurons sensitive to 
observation

One population can be activated 
by other (distant) populations 
sensitive to other modalities

Human Mirror Neuron System

How to interpret unilateral 
repetition suppression?
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Human Mirror Neuron System

How to interpret bilateral 
repetition suppression?

Human Mirror Neuron System

Kilner et al. (2009). J Neurosci

Human Mirror Neuron System

Kilner et al. (2009). J Neurosci

<
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Although not all studies were consistent with one 
another, there is evidence that the inferior frontal cortex 
(human homologue of F5) and the inferior parietal cortex 

exhibit bilateral repetition suppression.

This has been replicated subsequently with both fMRI 
(Press et al., 2012) and EEG (Press et al., 2012).

Repetition Suppression is only one of the possible 
techiques to investigate the human Mirror Neuron 

System

Human Mirror Neuron System

Coord 1 Coord 2 Coord 3

Coord 1 Coord 2 Coord 3

Multivariate Pattern Analysis

Executed

Observed

As for the case of Repetition Suppression, also 
Multivariate Pattern Analysis has been used to 

investigate whether the neural signal triggered by 
execution vs. observation of specific movements was 

shared or dissociated.

As for the case of Repetition Suppression, results from 
different studies are conflicting, although some evidence 

of shared activity might be there.

Human Mirror Neuron System

Etzel et al., (2008). PLoS One
Dinstein et al. (2007). J. Neuroscience
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Direct electrophysiological recording from patients wi th pharmacological
intractable epylepsy and intracranial depth electrodes t o identify seizure foci for 

potential surgical treatement

Mukamel et al., 2010, Current Biology
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Summary

Embodied Visual Processing

√ Human Mirror Neuron System

� Visual Processing of Gestures

� Visual Processing of Human Kinematics

� Visual Processing of Tools

The popularity of the neurophysiological findings about 
the Mirror Neuron System influenced/revitalized heavily 
theories about the visual processing of people’s actions.

Theory of Event Coding : (late) perception & (early) 
action share a common representational code.

Perceived events (perceptions) and to-be-produced 
events (actions) are equally represented by integrated, 

task-tuned networks of feature codes

From hMNS to TEC

Hommel et al. (2001). BBS
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Action observation is facilitated by long-term motor practice

Action observation

Aglioti et al. (2008). Nat. Neuroscience

Action observation is facilitated by long-term motor practice

Action observation

Aglioti et al. (2008). Nat. Neuroscience

Action observation is facilitated by long-term motor practice

Action observation

Aglioti et al. (2008). Nat. Neuroscience

Visual experience matters, but not as motor practice
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Action observation is facilitated by long-term motor practice

Action observation

Calvo-Merino et al. (2006). Current Biology

Expert dancers have long-
lasting practice in 
performing gender-specific 
dancing movements.

They have long-lasting 
practice in seeing all kinds 
of dancing movements

Action observation is facilitated by long-term motor practice

Action observation

Calvo-Merino et al. (2006). Current Biology

Left dPM

Left IPC

Right 
Cerebellum

Brass et al. (2000, 2001): visuomotor priming effect for
intransitive actions, with hand moving index or middle
finger as a task-irrelevant cue

baseline

congruent incongruent

Visuomotor priming effect
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Visuomotor priming effect

Iacoboni et al. (1999). Science

Individuals are faster at responding to abstract stimuli
which share the same spatial code of the body effector
which giving the response (e.g. Simon Task )

Stimulus-Response Compatibility

Which Color?
Red (right hand) Green (left hand)

RTs

Left Screen       Right Screen

Theory of Event Coding : Common representation 
between perception and motor response

Visuomotor Priming → Anatomical Compatibility between 
seen and observed hand

Simon Task → Spatial compatibility between position of 
the stimulus in the retina and position of the hand 
responding.

Different compatibilties
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Different compatibilties

Stimulus hand

Response hand

Usually the seen hand is 
the mirror of the moved 
hand (easier to imitate)

Compatible both 
anatomically and 

spatially!

Different compatibilties

Mengotti et al. (2012). Neuroimage

Different compatibilties

Mengotti et al. (2012). Neuroimage

RTs

Anatomical          Spatial

Non-Specular
Specular
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Different compatibilties

Mengotti et al. (2012). Neuroimage

Parietal Operculum
(secondary somatosensory cortex)

Different compatibilties

Mengotti et al. (2013). EJN

Spatial Task              Anatomical Task

Theory of Event Coding : Common representation 
between perception and motor response

Spatial compatibility → matching between position of the 
stimulus in the retina and position of the effector

Antatomical compatibility → matching between the 
observed and the executed body parts, which can be 
related to the activity of the Parietal Operculum 
(Secondary Somatosensory Cortex)

Different compatibilties

√ 
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Summary

Embodied Visual Processing

√ Human Mirror Neuron System

√ Visual Processing of Gestures

� Visual Processing of Human Kinematics

� Visual Processing of Tools

Point-light Displays

Participants are not faced with a full human shape, but with a set 
of point-lights attached to the main joints of a human body. If the 
body is still, observers are not usually able to identify it through 
the point-lights; however, if the body starts moving, observers 

immediately identify through the displacement of the point-light a 
human motion.

Point-light Displays

Example at:
http://www.biomotionlab.ca/Demos/BMLwalker.html

• You can recognize the gender/identity of the walker
• Whether it is walking forward/backwards
• The mode of the deambulation (e.g., heavy/light)
• The emotional state of the walker (e.g., happy/sad, 

nervous/relaxed)
• Non-walking movements (e.g., sign language)
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Peelen M & Downing P (2007). Nature Review Neurosci ence

Point-light Displays

EBA FBA

Point-light Displays

Grossman & Blake (2001). Vision Research

STS
ITS

pSTS

Point-light Displays

Grossman & Blake (2001). Vision Research

Configural body processing
from kinematic information
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Point-light Displays

The role of the pSTS

• Single-cell recording in monkeys (Perrett et al. 1985, 1990; 
Oram and Perrett 1994)

• fMRI and PET  studies in humans (Grossman et al. 2000; 
Grossman and Blake 2001; 2002; Beauchamp et al., 2003; 
etc.)

• Neuropsychological studies on brain damaged patients 
(Battelli et al. 2003; Saygin 2007)

Pavlova (2012). Cerebral Cortex

Point-light Displays

• Embodied interpretation → observers’ motor system binds the visual 
system contributing to understanding the seen displacements 
(Prasad & Shiffrar, 2009)

• Visual experience interpretation → observers have life-time practice 
at perceiving human kinematics and, consequently, specifically 
sensitive to these kinds of movement (Johansson, 1973)

Periventricular leumakia

Necrosis white matter with 
secondary ventricular 
dilatation, thereby impinging 
on the pathways connecting 
subcortical structures with 
cortical regions.

Peterms with PVL often 
exhibit motor deficits during 
development.
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Point-light Displays

How does a development with resticted body movements affect 
the way in which point-light displays are processed?

Are PLD recognizable if embedded in noise dot-motions?
Pavlova et al. (2003). Brain
Pavlova et al. (2006). Neuropsychologia

Point-light Displays

How does a development with resticted body movements affect 
the way in which point-light displays are processed?

No evidence that sensitivity 
to point-light displays is 
affected by one’s motor

Proficiency!

Pavlova et al. (2003). Brain
Pavlova et al. (2006). Neuropsychologia

Point-light Displays

Individuals with PVL are less sensitive than controls in detecting 
point-light displays, but such deficit correlates with the extent of 

the white matter lesion in the parieto-occipital cortex

Pavlova et al. (2003). Brain
Pavlova et al. (2006). Neuropsychologia
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Point-light Displays

How does brain damage that causes hemiplegia lead to deficits 
in the recognition of point-light displays?

Serino et al. (2009). J Cog. Neurosci.

Point-light Displays

How does brain damage that causes hemiplegia lead to deficits 
in the recognition of point-light displays?

Serino et al. (2009). J Cog. Neurosci.

Record 
movements from 
patients’ spared  

arm.

Create point-light 
displays

Point-light Displays

How does brain damage that causes hemiplegia lead to deficits 
in the recognition of point-light displays?

Serino et al. (2009). J Cog. Neurosci.

Record 
movements from 
patients’ spared  

arm.

Create point-light 
displays

Flip horizontally 
the point-light 

displays so that 
they can be 

plausible 
movements of 
the hemiplegic 

arm
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Point-light Displays

How does brain damage that causes hemiplegia lead to deficits 
in the recognition of point-light displays?

Serino et al. (2009). J Cog. Neurosci.

Flip horizontally 
the point-light 

displays so that 
they can be 

plausible 
movements of 
the hemiplegic 

arm

Flip vertically the 
point-light 

displays so to 
create alterations 
of the configural 
body processing

Point-light Displays

Action recognition task: what movement are you seeing?

Serino et al. (2009). J Cog. Neurosci.

Point-light Displays

Does motor practice enhance visual sensitivity to point-light 
displays?

Casile & Giese (2006). Current Biology
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Point-light Displays

Does motor practice enhance visual sensitivity to point-light 
displays?

Casile & Giese (2006). Current Biology

Point-light Displays

Does motor practice enhance visual sensitivity to point-light 
displays?

Casile & Giese (2006). Current Biology

Blinfolded motor training!

Point-light Displays

Does motor practice enhance visual sensitivity to point-light 
displays?

Casile & Giese (2006). Current Biology
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Point-light Displays

Does co-occurrent motor performance affect visual sensitivity to 
point-light displays?

Christensen et al. (2011). Journal of Neurosci.

If the delay is small, co-occurrent 
motor performance helps recognition. 

If the delay is large, co-occurrent 
motor performance impedes 

recognition of point-light displays

Point-light Displays

Does co-occurrent motor performance affect visual sensitivity to 
point-light displays?

Christensen et al. (2011). Journal of Neurosci.

If there is no rotation, co-occurrent 
motor performance helps recognition. 

With high rotations, co-occurrent 
motor performance impedes 

recognition of point-light displays

Point-light Displays

Does co-occurrent motor performance affect visual sensitivity to 
point-light displays?

Christensen et al. (2011). Journal of Neurosci.

With no vertical reflection, co-
occurrent motor performance helps 

recognition. This is not the case under 
vertical reflection
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Point-light Displays

Does co-occurrent motor performance affect visual sensitivity to 
point-light displays?

Christensen et al. (2011). Journal of Neurosci.

Sentitivity to point light displays is positive modulated by co-
occurrent motor performance when the executed and observed 

movements are matched.

Interference is instead observed the more the executed and 
observed movements diverge.

This suggests that sensitivity to human kinematic is partly 
grounded in those processes involved with motor production.

Point-light Displays

How does long-term visual deprivation affect how we recognize 
point-light displays?

Patient MM: At three and a half years old, lost one eye and was 
blinded in the other after chemical and thermal damage to his 

cornea. At age 43, MM received transplant in his right eye.

After compensation for reduced acuity, MM’s simple form, color and 
motion processing were essentially normal. In contrast, complex 

forms, object and face recognition were severely impaired.

Point-light displays were correctly processed.

Fine et al. (2003). Nature Neurosci

Loula et al., (2005)

Embodied 
effect

Visual 
expertise effect

Point-light Displays
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Prasad & Shiffrar, (2009). JEP: HPP

Point-light Displays

Embodied 
effect

Visual 
expertise effect

Prasad & Shiffrar, (2009). JEP: HPP

Point-light Displays

Embodied 
effect

Visual 
expertise effect

Summary

Embodied Visual Processing

√ Human Mirror Neuron System

√ Visual Processing of Gestures

√ Visual Processing of Human Kinematics

� Visual Processing of Tools
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Affordances are the opportunities for action in the
environment that are perceived by the observer
depending on the intentions.

E.g., a chair affords sitting when an observer needs a
place to rest and a tree affords climbing if an observer
needs to flee.

Affordances

Gibson et al. (1977). The theory of affordances. Hillsdale, NJ: Lawrence Erlbaum.

Affordances are dependent on:

• Properties of the observed objects

• Physical properties of the observer

E.g., a tree affords climbing if an observer needs to
flee AND if he/she is sufficiently tall to reach the lowest
branch

Affordances

Gibson et al. (1977). The theory of affordances. Hillsdale, NJ: Lawrence Erlbaum.

• People report being able to step onto an object if it is
less than 0.88 times their leg length (Warren, 1984).

• Doors are evaluates as more narrow by individuals
with large (vs. small) shoulders, or with open (vs.
closed) arms (Stefanucci & Geuss, 2009).

• Viewing manipulable objects facilitate actions that are
typically associated with using them…

Affordances
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Viewing manipulable objects

Is upside-down or at correct orientation?

(press R for correct orientation, L for upside-down)

Tucker & Ellis (1998). JEP:HPP

Viewing manipulable objects

Stimuli with the handles at a location compatibe with the 
keypress are processed more easily

Tucker & Ellis (1998). JEP:HPP

Viewing manipulable objects

Tucker & Ellis (2001). Visual Cognition
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Viewing manipulable objects

Tucker & Ellis (2001). Visual Cognition

Perception of an object automatically potentiates motor 
components (affordances) of possible actions toward that object

Viewing manipulable objects

Tucker & Ellis (2004). Acta Psychologica

Object words automatically potentiates motor components 
(affordances) of possible actions toward that object

A pulse of current flowing 
through a coil of wire 

generates a magnetic field. 
If its magnitude changes 

with time, then it will induce 
a secondary current in any 

nearby conductor (THE 
BRAIN ).

TMS effect

Muscle pre-
activation

Transcranial Magnetical 
Stimulation (TMS)
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By carefully changing the 
location in the motor cortex 

in which the TMS pulse 
was delivered, you can 

elicit activation of different 
muscles of the hand

First Dorsal 
Interosseus (FDI)

Viewing manipulable objects

Abductor digiti
minimi (ADI)

Makris et al (2011). Brain & Cognition

First Dorsal 
Interosseus (FDI)

Viewing manipulable objects

Abductor digiti
minimi (ADI)

Makris et al (2011). Brain & Cognition

Viewing manipulable objects

Chao & Martin (2000). NeuroImage
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Affordance effects can be observed only under specific 
tasks (e.g., shape discrimination), but not other (color)

Are affordances automatic?

RTs

Shape                Color

Incompatible Hand
Compatible Hand

Tipper et al (2006). Psychonomic Bulletin & Review 

Color judgments engage only 
superficial screening of the 
object?

Affordance effects can be observed only under specific 
contexts:

• When tools are in the peripersonal space (e.g., 
Constantini et al, 2010).

• Different affordances are elicited when the same object 
is displayed in different scenes (Kalénine et al., 2014)

Are affordances automatic?

Affordance effects can be observed only under specific 
contexts:

• When tools are in the peripersonal space (e.g., 
Constantini et al, 2010).

• Different affordances are elicited when the same object 
is displayed in different scenes (Kalénine et al., 2014)

• Affordances are accessed differently according to the 
co-occurrent presence of other objects (Borghi et al., 
2012)

Are affordances automatic?
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Yu et al (2014). JEP:HPP

When explicitly 
asking to imagine 

grasping the object, 
the original effect 
found by Tucker & 
Ellis was replicated

The effect was not 
replicated in 

absence of these 
instructions

Are affordances automatic?

Summary

Embodied Visual Processing

√ Human Mirror Neuron System

√ Visual Processing of Gestures

√ Visual Processing of Human Kinematics

√ Visual Processing of Tools

Motor system ↔ visual processing

Many different theories which can be subsumed into three 
families:

Gentsch et al. (2016). Cognition

1) Common Coding theories (e.g., theory of event coding)

2) Internal Models (e.g., Chorollary Discharge)

3) Simulation Theories (e.g., Mirror Neurons involvement of 
action perception)
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Motor system ↔ visual processing

All these models are often motivate by epirical correlation 
between individuals’ motor and perceptual abilities. However, 
simple correlation cannot justify embodiment.

Gentsch et al. (2016). Cognition

VP

M

Example: Visual processing of action depends 
on motor development.

If I block motor performance during development 
I affect visual processing of actions

Motor system ↔ visual processing

All these models are often motivate by epirical correlation 
between individuals’ motor and perceptual abilities. However, 
simple correlation cannot justify embodiment.

Gentsch et al. (2016). Cognition

VP

M

Example: Visual processing of action depends 
on motor development.

If I block motor performance during development 
I affect visual processing of actions

But if I impede motor performance during 
adulthood, no effect of visual processing should 

be observed.

Motor system ↔ action perception

All these models are often motivate by epirical correlation 
between individuals’ motor and perceptual abilities. However, 
simple correlation cannot justify embodiment.

Gentsch et al. (2016). Cognition

AP

M

Example: ASL patients display progressive motor 
abilities, and concurrently inhability to process 

words describing actions (Grossman et al. 2008).

Motor abilities consitute perceptual ability in the 
same was that a leg constitute the ability of 
walking (without the former, there is not the 

latter)
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Motor system ↔ visual processing

All these models are often motivate by epirical correlation 
between individuals’ motor and perceptual abilities. However, 
simple correlation cannot justify embodiment.

Gentsch et al. (2016). Cognition

VP

M

Full Constitution : motor impairment leads to a 
total breakdown of perceptual abilities

Partial Constitution : motor impairment leads to 
an impairment of perceptual abilities, suggesting 
that the latter rely also on other processes

O

Common Coding

Action and Perception are linked so that they can co-activate to
facilitate/impede reactions to visual stimuli.

Gentsch et al. (2016). Cognition

Action 
planning

Sensory 
modalities

Shared representational level

Common Coding

Features that are relevant for action preparation are already
processed at the level of action perception.

Gentsch et al. (2016). Cognition

Action 
planning

Sensory 
modalities

Shared representational level
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Common Coding

However, action processing is not consistuted into action
planning.

Gentsch et al. (2016). Cognition

Action 
planning

Sensory 
modalities

Shared representational level

Internal Models

The human brain generates predictive (internal) models about
perceptive consequences of events. These models are shared
between action and perception

Gentsch et al. (2016). Cognition

Internal Models

The human brain generates predictive (internal) models about
perceptive consequences of events. These models are shared
between action and perception

Gentsch et al. (2016). Cognition

Event
(motor or 

perceptual)

Predictive coding 
of sensory 

consequences

Sensory System
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Internal Models

The human brain generates predictive (internal) models about
perceptive consequences of events. These models are shared
between action and perception

Motor system →  Predictive model → Sensory Processing
Perceptual system→ Predictive model → Sensory Processing

Motor planning and perceptual inferences might be achieved by 
a similar predictive coding system which generates internal 

models.

Some aspects of the perceptual system are constituted into the 
same mechanisms underlying motor planning.

Simulation Theories

Cognition is achieved through simulation of sensorimotor system

(e.g. mirror neuron system is part of a network sensitive to the
estimation of Action Schemas which is used to interpret the
same actions in others).

Simulation = re-enactment of the sensorimotor system for high-
level processing and cognition

There is nothing else than the sensorimotor system at the basis 
of high-level cognition → Full Constitution

Gentsch et al. (2016). Cognition

Motor system ↔ visual processing

Gentsch et al. (2016). Cognition

Motor Control

Sensory Processing

High-level cognition

Common coding
Internal models

Simulation Theories


