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Abstract
Social affective touch is an important aspect of close relationships in humans. It has been also observed in many non-human 
primate species. Despite the high relevance of behaviours like embraces for personal wellbeing and mental health, they remain 
vastly under-investigated in psychology. This may be because psychology often relies on a limited repertoire of behavioural 
measurements such as error rates and reaction time measurements. These are, however, insufficient to capture the multidi-
mensional complexity of highly interactive dyadic behaviours like embraces. Based on recent advances in computational 
ethology in animal models, the rapidly emerging field of human computational ethology utilizes an accessible repertoire 
of machine learning methods to track and quantify complex natural behaviours. We highlight how such techniques can be 
utilized to investigate social touch and which preliminary conditions, motor aspects and higher-level interactions need to 
be considered. Ultimately, integration of computational ethology with mobile neuroscience techniques such as ultraport-
able EEG systems will allow for an ecologically valid investigation of social affective touch in humans that will advance 
psychological research of emotions.
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Introduction

Affective interpersonal touch is an important aspect of 
close relationships across different cultures (Sorokowska 
et al., 2021) and has not only been observed in humans, 
but also in non-human primate species (Jablonski, 2021). 
One of the most common forms of affective interpersonal 
touch is embracing (Ocklenburg et al., 2018). Embraces 
may have a positive impact on both physical and mental 
health. For example, a recent study in older adults found that 
a greater availability of embraces was associated with higher 
self-rated health (Rogers-Jarrell et al., 2021). Moreover, 

embraces have been associated with an attenuation of nega-
tive mood on days of interpersonal conflict (Murphy et al., 
2018) or if individuals feel particularly lonely (Packheiser 
et al., 2021b). Furthermore, they have been implicated in 
buffering against infections (Cohen et al., 2015). Finally, 
romantic partner embraces have been implicated in the phys-
iological stress response as they attenuate the release of the 
hormone cortisol following acute stress induction (Berretz 
et al., 2021). While the exact physiological mechanisms 
through which embraces reduce cortisol are not yet exam-
ined in detail, the most pervasive explanation comes from 
the hypothesis that embraces lead to a release of the hor-
mone oxytocin. Oxytocin has been demonstrated to inhibit 
the synthesis of adrenocorticotropic hormone in the pituitary 
due to its molecular resemblance of vasopressin, a hormone 
released during HPA-axis activation (Gimpl & Fahrenholz, 
2001). Thus, an increase in oxytocin blood levels should 
ultimately attenuate the secretion of cortisol in the body.

Despite the high relevance of social touch for relation-
ships and wellbeing (Yoshida & Funato, 2021), embraces 
remain under-investigated in psychology. A key reason 
for this is the fact that embraces are highly complex 
natural behaviours. Behavioural research in humans 
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often relies on limited repertoires of measurements 
such as response frequencies, error rates and reaction 
time measurements (Brereton et al., 2022). This kind of 
experimental set-up is insufficient to investigate the com-
plex behavioural richness of embraces that rely on pose 
and movements of several different body parts and are 
affected by a multitude of higher-level interactions with 
social, biological, and relational variables (see below). 
A way to mend this issue is a rapidly emerging new 
research area in behavioural neuroscience that has been 
termed human computational ethology (HCE; Mobbs 
et al., 2021).

What is human computational ethology?

HCE is based on recent advances in computational ethol-
ogy in animal models, which have provided an accessible 
repertoire of machine learning methods to track and quantify 
natural behaviour. Briefly, freely moving animals are video 
recorded, and a convolutional neural network (CNN) is then 
used to analyse video frames and extract key point coordi-
nates of pre-trained body parts. Widely used software pack-
ages for this purpose include LEAP (Pereira et al., 2019) 
and DeepLabCut (Mathis et al., 2018). Depending on scene 
complexity, behaviour can be recorded from multiple angles 
to avoid occlusion and to triangulate tracked body parts for 
post-hoc 3D reconstruction of poses, for example with the 
Anipose toolkit (Karashchuk et al., 2021). New techniques 
such as DANNCE even allow training CNNs directly on 3D 
video voxels (Dunn et al., 2021), thus learning geometric 
distances between body parts directly from raw data. The 
primary output of these video-tracking methods is a long 
time series of coordinates for each tracked body part. From 
here, simple kinematics can describe a myriad of useful fea-
tures such as the relative distance and angles between body 
parts, e.g., to measure arm length or head orientation, as well 
as temporal dynamics such as velocity and acceleration, and 
total paths travelled by a specific body part.

In addition to feature extraction from raw key point data, 
additional supervised and unsupervised machine learning 
approaches are stacked to the analysis pipeline to clas-
sify successive time points to specific behavioural motifs. 
Unsupervised classification methods such as hidden Markov 
models (HMM), recurrent neural networks (RNN) and vari-
ational autoencoders (VAE) have proven especially useful 
in identifying behavioural structure from spatiotemporal 
dynamics without previous training, thus sequencing behav-
iour in individual motifs or syllables (Calhoun et al., 2019; 
Luxem et al., 2020; Sun et al., 2021). Moreover, supervised 
machine learning methods such as support vector machines 
(SVM) can be directly trained to classify specific behaviours 

of interest, that are then detected from the stream of raw 
coordinates (Hsu & Yttri, 2019).

In animal research, methods in computational ethology 
have been successfully applied to investigate typical behav-
iour and motor development in rats (Dunn et al., 2021), to 
detect behavioural differences between transgenic mice 
(Luxem et al., 2020), and to investigate internal states of 
fruit flies during courtship (Calhoun et al., 2019). Ironically, 
although most of the methods developed in computational 
ethology are inspired by advances in computer vision with 
direct human use cases, and even pre-trained on human data, 
computational ethology has not yet reached comparable 
implementation in human neuroscience (Mobbs et al., 2021).

How can HCE improve the study of social 
affective touch?

Non-scientific approaches (e.g., blog posts on entertainment 
websites) often classify embraces in categorical ways and 
differentiate several different types of embraces such as ‘the 
awkward men hug”, “the romantic hug”, “the side hug”, etc. 
However, in a HCE framework such categorical approaches 
are not optimal, as they over-simplify the richness of the 
behaviour. Specifically, there are two main problems. On 
the one hand, broad categorical labels are subjective and 
not necessarily mutually exclusive or collectively exhaus-
tive. On the other hand, broad categories do not necessarily 
account for the spatiotemporal structure nor discrete com-
ponents of the behaviour described (Anderson & Perona, 
2014). HCE offers two main solutions for these problems. 
First, machine learning classifications are objective, based 
on the input data and network hyperparameters, and catego-
ries are defined statistically. Second, classifications can be 
traced back to raw data and even subdivided into lower-level 
motifs. The complexity of specific behaviour categories can 
be thus described by the structure of its components (Luxem 
et al., 2020).

Some preliminary considerations must be considered 
when investigating embraces from a HCE perspective. For 
one thing, the number of involved individuals and their 
different roles in the embrace will be crucial to evaluate 
the social situation. Secondly, the pose and movement of 
the body parts of interest should be carefully considered 
to include all the relevant kinematic information. Addi-
tionally, the temporal dynamics will allow to describe 
the precise timing and synchronicity of the embrace, as 
well as decompose structural components of the overall 
behaviour. Furthermore, higher order interactions beyond 
the coordinated embrace of the involved partners should 
be considered, such as situational variables, affective con-
text, and personality traits. These will be highlighted in the 
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following sections to lay the ground for due HCE research 
of social touch and affective behavioural neuroscience.

Simplifying the number of interaction 
partners

The most widely investigated form of embrace is the dyadic 
embrace. However, sometimes people would also engage in 
self-hugging (Dreisoerner et al., 2021) or group hugging. 
As evident from the existence of only a single published 
academic paper on these unusual forms of embraces, they 
certainly are deserving of investigation. In the context of 

HCE, these forms of embraces could affect technical require-
ments in different ways.

First, increasing scene complexity with a high number 
of individuals significantly complicates video data collec-
tion. Especially in high-proximity interactions with body 
contact and entangled poses, occlusion of body parts by 
other individuals will interrupt continuous tracking of each 
individual’s pose, thus literally occluding information. See 
in figure 1 that not a single camera perspective captures the 
total scene, but rather every additional view offers new, pre-
viously occluded information. A larger number of cameras 
is likely needed to record data from multiple angles on a 
group of people hugging, and the increase in additional data 

Fig. 1:  Sequence of a typical dyadic embrace (from left to right) 
recorded with a synchronized camera array (from top to bottom) cov-
ering a field of 360°. Note how each camera angle contains unique 

information occluded in other camera perspectives. All individuals 
shown here gave their permission to use this figure as part of this 
publication.
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will be proportional to scene complexity. It may therefore 
be advisable to start with the dyadic embrace or a self-hug, 
before tackling multiple individuals.

Second, multi-agent scenes in general pose an additional 
challenge for machine learning tracking algorithms. These 
need not only to track an increased amount of body parts, 
but must identify the multiple agents, assign each body part, 
and conserve the assignment to the corresponding individual 
over time. Although new advances continuously improve 
such tasks (Lauer et al., 2021), this still represents an added 
challenge.

Lastly, in dyadic embraces or group-hugs, the behaviour 
of each individual is not independent of each other. In these 
synchronized interactions, individuals not only react and 
adjust their pose and movement to their interaction partner, 
but each can assume different roles such as lead or initiator 
and follow. These roles are evidently more difficult to track 
in larger groups with embrace reactions either propagating 
in a sequence or a more complex network. To this day, there 
is little to no data on how personality traits or demographic 
variables are associated with the initiation of social touch. 
While some studies show an increase in somatosensory 
responses in extroverted individuals (Schaefer et al., 2012), 
it is entirely unclear if similar personality domains are also 
associated with an increased likelihood to initiate social 
touch. For gender differences, there have been reports that 
men initiate social touch in the relationship more often at 
younger ages (Willis & Dodds, 1998). This imbalance seems 
to disappear at around 30 to 40 years of age where both 
men and women in the relationship equally engage in social 
touch. A problem of such studies however is their reliance on 
self-reports which might not accurately reflect reality due to 
for example recall biases. Using HCE could provide a suit-
able tool to tackle these issues as objective parameters can 
be used to classify the initiator of the touching dyad.

Considering pose and movement of multiple 
body parts

Several different motor aspects of embraces are relevant 
within a HCE framework. Embraces can vary substantially 
regarding the position and spatial closeness of the involved 
individuals. Most people embrace while facing each other, 
but it is also possible to hug the side or the back of a per-
son. Tracking the overall pose plays an important role in 
analysing embraces, especially since the synchronicity of 
body parts among individuals may differ between embraces, 
revealing specific characteristics. Main points of analysis 
would be the arms (Are both arms used, or only one?) and 
the hands (Where are they placed?), ideally from both inter-
action partners. Moreover, the upper body (do the involved 
individuals induce chest and/or shoulder contact?), the 

lower body (do the involved individuals induce leg contact, 
or is there a gap between their lower bodies?), and the head 
(do the individuals induce head contact, e.g., by kissing 
or putting the head on the shoulder of the other person?) 
should be taken into account. Given the relevance of the 
questions above, it seems appropriate to track a complete 
pose of the entire body, rather than focusing on single body 
parts.

Incidentally, greater pressure in a hug has been suggested 
to indicate greater positive affection towards the hugged per-
son (Forsell & Åström, 2012). Accordingly, the tightness of 
the embrace or degree of chest compression, is a variable 
that may need to be measured with multiple cameras with 
a sidewise perspective and 3D tracking. Thus, giving some 
additional depth to the individuals’ pose and then compar-
ing these to their relative distance from back-to-back. Note 
that this feature can only be calculated by combining mul-
tiple views from figure 1, thus emphasizing the importance 
of 3D pose estimation. On top of visual information that 
can be used for classification, pressure devices can be worn 
by the participants during embraces to provide additional 
tactile input in the predictive model (Koshar & Knowles, 
2020). Training the model on multimodal data should thus 
provide even more accurate predictions of the underlying 
emotionality of the embrace or the relationship between the 
touching dyad.

A whole-body plan will also allow to detect individual 
differences that may have been otherwise unaccounted for. 
While most embraces involved both arms and hands, most 
individuals prefer one arm over the other for the movement 
leading into an embrace (Turnbull et al., 1995). It has been 
shown that people on average show a significant bias to go 
into an embrace with the right arms first (Packheiser et al., 
2019a), but this bias is modulated by affective parameters 
(see below). Whether the left arm or the right arm is lead-
ing the embrace therefore is an important aspect of embrac-
ing that should be assessed in a computational ethology 
approach of embracing. In addition to assessing right- or 
left-sidedness, accurate movement tracking would allow to 
quantify the exact rightward or leftward tilt or lateral flex-
ion of the upper body, as well as the relative elevation of 
the leading shoulder and the elevation of the elbows, while 
tracking hip rotation and foot position at the same time. Fur-
thermore, pose and location must be egocentrically aligned 
to the interaction partner to account for relative movement 
in joint action to one side.

The information on sidedness and rotation can also be 
associated with information on the initiating individual. 
Since embraces or kisses are usually mutual, the sided-
ness is determined by the initiator. If the initiator leads for 
example with the right arm, the partner of the dyad usually 
must do the same to successfully execute the embrace. If the 
underlying emotionality is predicted from the leading arm 
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of the embrace, it becomes critical to correctly identify the 
initiator as the direction most likely reflects this person’s 
mental state.

Considering the timing and structure 
of embraces

The average embrace lasts about 3.17 seconds (Nagy, 2011), 
but there is substantial variability in the temporal dynamics 
of embraces, with some lasting several minutes. It has been 
shown that the duration of an embrace is associated with 
its affective value, with 1-second embraces being rated as 
less pleasant compared to 5-second or 10-second embraces 
(Dueren et al., 2021). Thus, it can be assumed that longer 
embraces are associated with a strongly positive emotional 
valence of the relationship between the involved individuals 
or a high emotional arousal of the situation. However, the 
relationship between duration of an embrace and emotional 
valence is unlikely to be linear. After a certain duration (e.g., 
several minutes), an embrace may start to feel awkward even 
between partners or close friends. Clearly, more empirical 
research is needed to elucidate this association.

Assessing the duration of the embrace therefore is a criti-
cal component in a HCE approach of embracing. Tracking 
body movement and pose over time allows to analyse tempo-
ral dynamics in a higher resolution, using both the continu-
ous embrace trajectories and discrete decompositions into 
distinct phases of the embrace. Thus, moving far beyond 
manually recorded start and stop times.

Moreover, the temporal dynamics of individual trajec-
tories of the above-mentioned body parts may be relevant 
information to classify embraces. For example, it could be 
assumed that in more emotional situations, a faster arm 
movement in the embracing trajectory towards the other 
person may be observed than in an emotionally neutral situ-
ation. In addition to measuring duration, speed, and latency 
of the overall embrace and its individual components, con-
tinuous recordings in computational ethology allow to inves-
tigate synchronicity between individuals. The window of 
analysis could also be extended to include seconds prior to 
the initiation as well as after the embrace. Furthermore, a 
recent study found that especially intimate social touch is 
beneficial for mental well-being (Mohr et al., 2021). HCE 
could therefore also be used to identify the relationship 
between embracing partners, i.e. whether they are for exam-
ple romantic partners or platonic friends.

Embraces can also occur in association with one or more 
additional forms of nonverbal behaviour that are simultane-
ous. Commonly shown co-occurrences include kissing on 
the lips, cheeks or the forehead, shoulder clapping, or patting 
the back. Different varieties of embraces could be analysed 

by isolating individual behavioural motifs, or units of organ-
ized movement, and describing the complex composition of 
each embrace on a whole-body level as a complex temporal 
sequence of behaviour.

Cradling and HCE

A behaviour that is closely related to embracing is the cra-
dling of babies and young children. This lateralized human 
and non-human primate behaviour (Hopkins, 2004; Pack-
heiser et al., 2019b) likely represents the most investigated 
instance of embraces as it has been studied since the 1960 
pioneering cross-species study of Lee Salk (Salk, 1960). 
Cradling seems to be independent of culture (Saling & 
Cooke, 1984) and is only mildly influenced by other forms of 
lateralization such as handedness (Packheiser et al., 2019b). 
Many studies have suggested that the cradling bias is an indi-
cator of the mental or emotional state of the cradling adult 
(Malatesta, Marzoli, Rapino, and Tommasi, 2019b; Pack-
heiser et al., 2020; Reissland et al., 2009). It has also been 
used as a cross-species marker for social pressure, attach-
ment style and the attitude towards the cradled individual 
(Boulinguez-Ambroise et al., 2020; Hendriks et al., 2011; 
Malatesta et al., 2020; Malatesta, Marzoli, Morelli, Pivetti, 
and Tommasi, 2021a; Malatesta, Marzoli, Piccioni, & Tom-
masi, 2019a; Malatesta, Marzoli, Prete, & Tommasi, 2021b; 
Malatesta, Marzoli, Rapino, & Tommasi, 2019b; Morgan 
et al., 2019). Moreover, an atypical right-sided cradling 
bias is significantly increased in individuals diagnosed with 
Autism spectrum disorders (Herdien et al., 2021). Finally, 
cradling side bias has been suggested to potentially serve as 
a predictor for the neural development of the cradled child 
(Malatesta, Marzoli, Prete, & Tommasi, 2021b; Vauclair, 
2022). All these results are especially noteworthy since they 
could be observed based on a rather coarse distinction into 
left- vs. right-sided cradling biases in largely cross-sectional 
rather than longitudinal data. Since cradling research suffers 
from many methodological problems that we outlined for 
embracing, the application of HCE could provide a suitable 
method to investigate the predictive value of the cradling 
bias more intricately for either part of the cradling dyad. 
Using additional information other than the side bias (e.g., 
holding style, duration, dynamics, or intensity), more trait 
or state variables associated with cradling could be assessed. 
In contrast to embracing, cradling is mostly determined by 
the cradling adult as the infant only passively influences the 
cradling style (e.g., through its weight or height). Thus, there 
is likely less interdependence that needs to be disentangled 
in this form of dyadic behaviour than for embracing between 
two adults.
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Considering dynamic interactions

To embrace, to be embraced, or both? As mentioned 
before, it is essential to track not only the entire body plan 
of each individual but to estimate the relative pose of both 
interaction partners towards each other. For one thing, the 
embracing pose of partner A could indicate important 
characteristics, but only provided the interaction partner 
B is not 2 meters away. Similarly, lead and follow dynam-
ics identical in shape and speed would have completely 
different implications if one had a latency between lead-
ing and follow movement larger than the other. Thus, the 
synchronicity, both temporal and spatial (see figure 2), or 
interaction between embracing individuals is key in a HCE 
framework of embraces.

Considering higher order interactions

Importantly, embraces are not solely defined by motor 
behaviour, but show higher-level interactions with sev-
eral situational, affective and personality variables. 
While the basic motor behaviour could resemble or dif-
fer among different embraces, the psychological impli-
cations of the embrace could vary drastically between 
contexts.

The emotional valence of the relationship between 
the involved individuals is a highly important aspect of 
embracing. Embracing individuals often do have a prior 
relational history, but not always. Common constellations 
are embraces between romantic partners, between par-
ents and children, between family members, and between 
friends. For most relationships that involve embracing, the 
emotional valence is likely to be positive, but there are 
situations in which embraces occur in emotionally neutral 
situations (such as hugging as a greeting between stran-
gers that are introduced to each other in a common social 
context). Negative emotional valence can also occur (e.g., 

when family members or friends are estranged to each 
other, but still hug in a social context to remain a façade).

Embraces also differ among contexts and can occur in 
emotionally positive situations (such as embracing the 
romantic partner to communicate affection), emotionally 
neutral situations (such as embracing someone briefly as 
a greeting) and emotionally negative situations (such as 
embracing someone to console them at a funeral). Impor-
tantly, it has been shown that affective state can affect the 
sidedness dimension of embracing, with a reduced rightward 
bias in emotional compared to neutral situations, a finding 
that has been linked to emotional lateralization in the brain 
(Packheiser et al., 2019a). Anecdotal evidence suggests that 
embraces in emotional situations with higher emotional 
arousal may be related with a longer duration of the hug 
and higher physical closeness of the individuals.

While social touch is a universal human behaviour, it 
is modulated by culture with cultural conventions up- or 
down-regulating the average magnitude of social affective 
touching (Suvilehto et al., 2015). This is reflected by the 
finding that country of residence has a strong effect on the 
prevalence of social touch, with a higher diversity of social 
touch behaviour being observed among younger female and 
liberal people and in warmer, less conservative and less reli-
gious countries (Sorokowska et al., 2021). Therefore, culture 
may be an important influence factor on embraces.

Not everyone enjoys social touch to the same extent. Per-
sonality is an important factor, with the extraversion and 
openness facets of the Big Five personality model showing 
a positive correlation with predisposition to social touch 
(Trotter et al., 2018) whereas the neuroticism domain has 
been negatively associated with a preference to social touch 
(Thiebaut et al., 2021).

Moreover, trauma can affect individual comfortable inter-
personal distance, with individuals with anxiety and PTSD 
preferring to be farther away from other people than healthy 
controls (Haim-Nachum et al., 2021). Thus, personality fac-
tors and effects of trauma on social touch preferences need 
to be integrated as higher-level interaction factors in com-
putational ethology models of embracing.

Fig. 2:  Sequence of temporally synchronous embrace. Each panel 
represents a single frame at 1Hz, for a 4-second-long embrace. Note 
how typical actions such as eye-contact, approach, embrace, and 

squeeze are in synchrony between interaction partners. All individu-
als shown here gave their permission to use this figure as part of this 
publication.
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While some studies report gender differences in embrac-
ing with male-male dyads being less likely to engage in 
embracing then female-female or male-female dyads (Pack-
heiser et al., 2019a), other studies did not observe gender 
differences in hugging (Nagy, 2011). For non-binary indi-
viduals, we were unfortunately unable to identify pub-
lished studies on embracing. In general, it is largely unclear 
whether gender has any causative influence on embracing or 
whether results reporting less embraces in men are caused 
by harmful stereotypes such as the “awkward men hug”. A 
recent study also reported a greater use of embodied strate-
gies in females compared to males (Marzoli et al., 2017), 
which may be relevant for sex differences in social touch 
and should be investigated in future studies.

Further research is needed to clarify these questions. 
One solution would be to classify a myriad of subtypes 
of embraces represented in the data while conserving the 
hierarchical embrace category. This type of model would 
help investigate differences in behaviour and identify sets 
of features that can separate subtypes of embrace from one 
another, defining a decision boundary from situational, 
affective or personality variables. This would, in turn, 
allow the reverse prediction of affective or situational 
component of an interaction given the embrace behaviour 
observed.

Solving interactions in HCE

In most machine learning applications, covariates and con-
founders are accounted for by training models on a balanced 
dataset as representative as possible for the target popula-
tion. Learning from a high number of embraces between 
individuals differing in gender, height, age and personal rela-
tionship or social context will result in a model that general-
izes complex embrace behaviour well among these different 
conditions. Similarly, to account for interactions between 
specific variables, one would only need to include this data 
into a common multivariate dataset. Fully connected layers 
in neural networks can then learn representations from a 
combination of multiple features (i.e., higher order inter-
actions) rather than individual weights for each parameter, 
as in the classic multiple regression approach (i.e., main 
effects). For example, training a machine learning model 
on pose data from one individual during the embrace would 
learn to classify the basic motor behaviour of extending the 
arms, side bending the trunk and flexing the forearms, but 
would completely disregard the presence of the interaction 
partner. Including data from both individuals into the same 
dataset, as well as information on age and individual history, 
would generate a complete set of interaction features, thus 
accounting for relative behaviour between individuals, as 

well as moderating effects of age, gender, situational and 
affective valence, personality, or personal history.

A different approach to include higher level interactions 
in HCE would be to include environmental information into 
the model in form of a GLM-HMM. A recent study utilized 
a generalized linear model (GLM) to train an average ‘filter’ 
and convert time series data into probability estimates of 
a given outcome given specific states of a hidden Markov 
Model (HMM) (Calhoun et al., 2019). Similarly, the type 
of embrace could be estimated from motor behaviour con-
ditioned on probability states based on gender, age, or other 
personality variables.

Conclusion

Social touch remains an under-researched area within psy-
chology. We hope that the topics discussed here might be 
helpful in advancing empirical HCE studies on embracing. 
One critical step forward for HCE studies on embracing and 
other forms of social touch will be the integration of HCE 
data with data gathered using portable neuroscientific meas-
urement devices. Recently, the first study using mobile EEG 
to assess electrophysiological brain responses during real-
life embracing has been published (Packheiser et al., 2021a). 
Moreover, it has been suggested that measuring electroder-
mal activity is a useful tool to assess individual sensitivity to 
social touch (Nava et al., 2021). Furthermore, tactile sensors 
(Dvořák et al., 2021) and movement tracking sensors (Prince 
et al., 2021) can complement HCE approaches by provid-
ing information on some critical aspects of embraces that 
may not be fully assessed by analysing visual data, such as 
the pressure applied during a hug. Eventually, advances in 
HCE will lead to measurement accuracies matching those of 
such portable recording devices to quantify neural activity 
and behaviour. Ultimately, the integration of HCE with such 
mobile measurement devices will allow for an ecologically 
more valid investigation of social touch in affective behav-
ioural neuroscience.
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