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1. Why and what?

A very basic reason for studying “embodied commaitidn” is that the concept
awakens hopes of greater descriptive and explanadequacy for theories of
language and communication. Whether this hopealistic, of course depends on
what embodied communication is.

The concept of embodied communication can be aedlgs having three conceptual
components that can be brought out by the wordsbbtelment”, “body” and
“communication”.

Semantically, the phrase "embodied communicatioqpresses a reification of a 2-
place dynamic relation "embody” between the twauargnts “communication” and
“body”. This relational structure can be used hbuwtlurther explicate the conceptual
components and to suggest some possible typologiesnbodied communication”.

Thus, an analysis can be based on all three elesment embodied communication
can be analyzed and classified from the point efwbf what types of bodies or
aspects of bodies it involves, it can be classifiech the point of view of what types
of communication or aspects of communication amdlired and finally from the
point of view of what type of relation of embodiméor aspects of such a relation)
are considered.

In harmony with the above, he structure of the papas follows. In section 1, the
concepts (or meanings) associated with the wordsibtely”, “body” and
“communication” are briefly examined. In sectiont2is analysis is used to suggest
some possible first typologies for “embodied comioation”. In section 3, the
concept of communication is then examined a littiere in depth, by bringing out
several conceptual dimensions associated with canwation and asking how these
might be embodied. In section 4, this examinatiofi tve used to present a
somewhat more refined communication based typologly “embodied
communication”. Section 5 concludes the paper.

1.1 Embodiment

Let us first briefly consider the three main cortsepy examining how the words
expressing the concepts are actually used. A gngb this can be had in a so-called
concordance where a word can be seen as usedairieufar context. Below is an
example of part of a concordance for the word “edidd’ taken from the British
National Corpus.
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Table 1 Concordance of the word “embody”

# the poweembodiedn a railway train could never be embodied in art.

# a shell of nacre thambodiedall its notions of the perfect

# sorrow was too vast to mmbodiedin music, or music too ethereal to upliff a
mortal woe

# he soon discovered that virtue which Plato thitso seembodied

# becoming more and more gross amibodied as they emerge farther from the
shadows of their antique origin

# after a hundred efforts, | haembodiedsomething of my thoughts

# these verses whi@gmbodiedhe fashionable philosophy of the day

# political freedom and of natural justicembodied in that Declaration of
Independence

# “and am |, therefore, called upon to no othemtlphilosophy and theolog
embodied#

etc

<

When we examine the uses of “embodied” exemplifrethe concordance, we see
that “embody” seems to be used for relations thightralso be expressed by words
like “realize, “actualize”, “exemplify” and “expres.

Attempting to generalize over these uses, we naghthat “embodiment” makes the
intangible tangible and amenable to observationsic®ration and investigation or
perhaps that “embodiment” renders a phenomenon sSiple to experience in
concrete terms.

If we feel that this characterization of the megnai “embodiment” is too wide or
general, we can try to stipulate a more specifinseseof “embodiment” (e.g.
“embodiment” in the sense of being part of bioladibody) as the one we are
interested in. An alternative method is to tryuse qualifying terms like “physical”
or “biological” to get more specific types of emlmeént like “physical
embodiment” or biological embodiment”.

1.2 Body

Another way to capture the meaning of a term (dus &lso the concept associated
with the term) is to give a definition of the territhe following is a definition of the
meaning of the term “body” in a wide sense

Body = def. any delimitable entity with extensiamgyossibly content.

This definition, thus, excludes entities that hageextension. Examples of this are
geometrical points but also mental entities ifytha the Cartesian way, are defined
as having no extension. To embody a mental enntyhis sense. is thus to add
extension to the entity.

This definition of body captures many of the moasib concrete uses of the word
“body”, as in “physical body” and “biological body” It is less compatible with
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abstract uses of “body” like in “body of knowledgei¥here unless the word

“extension” is taken in a metaphorical non-physisahse, we perhaps have to
conclude that “body of knowledge” implies someththgt is not purely mental, e.g.

books, films or other media that serve as caroéfsiowledge.

The definition also allows for a qualification ofone particular senses of “body”such
as

animal body = def. delimitable biological entityiflwextension (content)) capable of
self sustainment and reproduction.

This definition covers *“living” and animal biologit bodies where for “living
bodies” but not for “dead bodies”, it holds thaeyhare capable of reproduction,
autonomy and sustainment.

1.3 Embodiment and body

Limiting our analysis to the physical and biologisanse of “body”, we may now
say that “embodiment” denotes a relation betwephyaical or biological body and
some phenomenon X (the body B embodies X, or Xmbaglied in B) where this
relation can be of at least four different types.

() Actualization: X is “actualized” in the body

(i) Containment:  Xis in the body

(i) Link: X is linked to the body

(iv) Property: X is a property (aspect) of the body

In addition to these four cases, we may also cendite reverse case, i.e. the case
where a body B is embodied in X. Here a body Beamg related to X (the body
often being some sort of property of X). An exaenpf this can be found in so
called “embodied concepts” or “embodied meaning&., concepts and meanings
that have been shaped by the body, e.g. color werdsis for spatial relations or
words for so called “basic categories” (cf. Lakaffd Johnson, 1999). In such cases,
the word meaning is claimed to be embodied, sinedation to the body constrains
and shapes the meaning and in a sense becomgsestpmaf the meaning.

1.4 Communication
In the widest sense, the word “communication” cardéfined as follows.
Communication = def. the sharing of anything betw®e or more arbitrary entities

Note, that this definition is different from manylassical definitions of
“communication” (cf. Shannon and Weaver 1949) hiat it defines “communication
as primarily involving “sharing” rather than “trdes’. The reason for this is that
“sharing” unlike “transfer” recognizes the activarficipation of not only the
“sender” but also of the “recipient” in communiati Another consequence is that
the definition using “sharing” rather than “transfes less open for “transport uses”
of the word “communication”, as when one talks obrhmunication by car, train,
boat or plane”. The sender is conceptualized asiaator of “sharing” rather than as
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an initiator of “transfer” and the recipient is c@ptualized as an activated cosharer
rather than just as a passive recipient. In ttag,whis definition of communication
lays the foundation of a “two-way” rather than anéeway” concept of
communication. In fact, perhaps it might be betitesay that the definition opens for
a "many-ways” concept of communication, since comitation, not infrequently
can involve more than 2 parties who might be maréess active. If they are less
active, they might be described by labels sucheavésdroppers” or “audience”.
Using the “sharing” perspective on communicatiomeyt will, however, not be
regarded as merely passive, since perception addrstanding of what is being
communicated also requires their activity.

If we think that the sense of communication givdiowe is too wide, we may,

similarly to what was suggested for “body” abovaalify and specify the sense of
communication we are interested in, for example,spgcifying properties of the
participants (senders and receivers) or the natuvéhat is shared. Thus, we might
define “animal communication” as “sharing of infation between at least two
cognizant living organisms” or “human communicati@s sharing of content (or
information) between at least two human beings.wéf want the definition to be
more specific, we can define “human communicatias” sharing of information

involving at least two human beings in interactwith each other and with the
context (environment). “Information” can then ha&ther qualified as “content”,

“meaning” or “understanding”, where all these threencepts have their own
specific properties which, depending on circumstancould be in focus for the
analysis.

The process of communication and the communicaansalso be further qualified
with regard to properties such as awareness, iaoteity, control and
conventionalization. In other words, communicatioan exhibit degrees of
awareness (from unaware — to aware), intentionglitgm unintentional — to
intentional), control (from controlled to uncoriteal) or conventionalization (from
unconventionalized to conventionalized). We carstbpeak of conscious (aware)
and intentional communication as well as of uncansc and unintentional
communication. Note here that reflection on whetlge'ad communication”, in the
sense of “communication of energy”, is possiblerggly suggests that such qualities
as “life”, “consciousness” and “intentionality” @& a qualitatively different sense
of both “communication” and “embodied communicationn addition to the
properties just discussed, there will thereforeaicontinued analysis be different
kinds of causal processes and context involvemaadkenlying these properties,
which can also be further qualified.

The differences between the definitions and theouarways of determining the
sense of “communication” will have consequences ardy for what should be

regarded as “communication”, but also for what $thdae regarded as “embodied
communication”. One example of this can be seahendiscussion of what visually
noticeable body movements should be regarded ashoomative, i.e. as gestures.
Should only those movements be regarded as comativ@c¢hat are intended by the
sender to be communicative (cf. Poggi, et al 2G0®) Kendon 2004) or should all
body movements that influence a recipient, regasdtd whether sender or recipient
are aware of this, be regarded as communicativé\(efood 2002).
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The definition of communication as “sharing of infation” also opens for another
important aspect of communication, namely thasiially takes place in joint social
activities (e.g. cf Allwood 2000), where communioatis seen as an instrument for
the accomplishment of the activity (cf. Malinowsl@22). A further effect of this is
that the definition opens up for a consideration “ofodes of sharing in
communication”, i.e. communication can vary frominge a case merely of
coordination, to collaboration and cooperation @&lwood 1976) and Allwood,
Traum and Jokinen 2000) and even include modesrdfict and competition.

This turns out to have interesting consequencesthfersemantic and pragmatic
analysis of the content of communication, where m@v have to consider
mechanisms which make possible various types agdeds of “shared content”,
“collaborative content”, “coconstructed content’cobperative content”. A first
suggestion could here be to say that sender arglvegcare “activating similar
content” in such a fashion that the activities oftbparties are dependent on each
other through interactive modes such as coordinatollaboration, coconstruction
or cooperation in the service of a joint activiys a kind of base line, it might here
be worth noting that some sort of coordination isquired, even when
communication is conflictual or competitive, ratllean collaborative or cooperative.

It might further be worth noting that viewing commication through the perspective
of “sharing” changes the criterion for “successfammunication”. In the “transfer”
based view of communication , this criterion amednto saying that “successful
communication” required that the content transtktog the sender was identical to
the content received by the recipient, i.e. “idgndf content”. In the “sharing” view
of communication, this criterion rather becomesffisient coordination of content
for the purposes of the current joint activity&.ithe contents activated in sender and
receiver must be sufficiently coordinated to allfaw continued communication and
joint activity. The “sharing” perspective on comnzation might, thus, be seen as a
way of developing and specifying the so called ‘fmemative principle” formulated
by H. P. Grice “make your conversational contribntsuch as it is required, at the
stage at which is occurs by the accepted purpos@eantion of the talk exchange in
which you are engaged”, cf. Grice (1975).

15 Embodied Communication

Let us now use the definitions and analyses ottmeepts of “embody”, "body” and
“communication”, given above, to try to provide faalternatives regarding how to
determine the concept of “embodied communicatioiThus, we have “embodied
communication” if

() at least two bodies (biological or physicaljtualize (provide occurrence in
space-time) “information sharing”. By being opem lioth biological and
physical bodies, this definition includes commutiaa involving machines,
avatars or other virtual communicators.

(i) the “information sharing” between two bodissa bodily process taking place
in their bodies. This definition would be very compatible with*monistic
materialistic” outlook on embodied communicatiof Aggmstrong (1975 and
1978).
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(i) “the information sharing” (conceived of asmething mental) idinked to a
biological or physical body. The link could be causnd one-way as in
epiphenomenalism or causal and two-way as in Garntegualism. It could
also be a case of supervenience, (cf. Chalmers)2008 driven by God as in
medieval “occasionalism” (cf. Malebranche 1993).

(iv) “information sharing” is groperty (or aspec) of physical or biological bodies
in contextually influenced interaction. This viewould come close to a
Spinoza inspired “aspectualist” or “parallel théorinspired view of
embodiment (cf. Spinoza 1989).

Finally, we might also in a kind of reversal of pgective, as suggested above, try to
use the concept of “embodied communication” to diggdt on phrases like “foot of
the mountain” or “head of the organization”, byigsg that they are cases of shared
meanings which are shaped, constrained or metagattigrinspired by the body

1.6 Embodied communication — some puzzles andassu

An initial puzzle in contemplating the meaning aahcepts expressed by the phrase
“embodied communication” is that the phrase impligbat “embodied
communication” is a special case of “communicatidi&mbodied communication”
is a type of “communication”, but might there alse types of “communication”
which are not embodied? The problem is that itosso easy to determine just what
the nature of non-embodied communication wouldlibdact, one suspects that the
linguistic structure of the phrase is misleadingl dhat communication perhaps
always is embodied. Another puzzle that is relatethe first might be expressed by
the questions “What is being embodied?” and “Whkate nature of the embodying
relation”. This might then lead to further questolike: “Should what is being
embodied be something other than a body or cam iarother type of body?” If
“communication” is something different from a bodyhat is it? For example, is it
something “possible” rather than “actual’, someghimental” or something “social”
to give three possibilities from traditional (ptstaphical) literature. If it is a type of
body, what kind of body is it?

A third issue can be raised by comparing the netimin‘embodied communication”
and “embodied cognition”. The notion of “embodmmhnition” was created, e.g. cf.
Lakoff and Johnson with a clear anti-dualist intemt Is this also true of “embodied
communication™? if it is, the conceptual deterntimas of “embodiment” which
allows for dualism (mainly the linking sense) wothlalve to be rejected.

A fourth issue concerns the fact that many debngi and analyses of both
“embodied cognition” and “embodied communicatiorénd to focus on the
importance of a biological or physical body for ndgpn or communication and tend
to defocus the important of interaction, activitydacontext. Can these phenomena
be seen as aspects of embodiment or do they hdwe $een as additional elements
to be added to embodiment?

More generally, we may ask what are the propertied dimensions of human
communication and how are they related to eachr @@ to embodiment?
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Specifically, we know that human communication phgsical aspects (is embodied
physically) through media of communication suclsasnd waves, light waves and
molecules that trigger smell and taste. It als®liialogical aspects involving organs
(brain, vocal tract, arms. hands, etc) of informatof production and information
reception and processing (brain, ears, eyes, #t@lso involves psychological
aspects (planning, intention, perception, undedstan etc), and social aspects
(interaction, joint information and communicatiopstems like language). In the
case of the physical and biological aspects, timeg,sense, provide the embodiment
directly while in the case of the psychological asaocial aspects, more of a
discussion of what embodiment involves is requiréehr example, one may ask if
human languages (and other systems of communi¢atame disembodied
counterparts of embodied systems and, if thisesctise, what the nature is both of
the disembodied systems and of their embodied eqpautts.

2. A first suggestion for typologies of embodied comunication

Using what has been said above, we are now insdiquo to suggest a first set of
typologies of embodied communication. As suggesietiially “embodied
communication” may be classified from the point vwéw of each of its main
conceptual components, body, communication and dimtzmt.

Body

From the perspective of the “body”, the embodyingsiratum we may distinguish
(i) physical embodied communication

(i)  biologically embodied communication

(i) other types of embodied communication

All three types have several subtypes and as wies#®often occur in combination
with each other, so that physical and biologicabediment become parts of a larger
complex of embodiment. The category “other typésembodiment” covers a
miscellaneous set of phenomena such as “abstrambdiment” and “metaphorical
embodiment”.

Communication
As we shall see, the concept of communication df@everal types of classification.
One kind of classification makes use of the typeetdtion that is seen as classifying
communication (genus proximum).
Is communication

- a type of transfer (Shannon and Weaver 1949)

- a type of sharing (Allwood 2000)

- a type of resonance (St Clair and Busch 2000) or

- a type of contagion (Alajaji and Fuji, 1994)

Irrespective of which relation we use to classimenunication, e.g. “transfer” or
“sharing”, we may, in a second step, ask how thaiom is embodied.

As a result we get taxonomies such as the following
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(1) embodiment of communication as sharing

(i) embodiment of communication as transference
(i)  embodiment of communication as resonance
(iv)  embodiment of communication as contagion

The differences between the physical and biologitatesses that are required to
capture the four types of relation will bring outet differences in embodiment
between the four perspectives. If the differen@wilen the perspectives is
compatible and complementary, rather than incorbfgative might even find that all

or several different types of embodiment are neetteddifferent aspects of

communication.

Besides classifying communication from the poinviegiw of the process or relation
involved, we may, as already noted, also classityrmunication from the point of
view of the information shared, the communicatorolved or from the instruments
employed in communication, etc. and for all of hésatures of communication, we
may then also ask how they are embodied.

For further possibilities, see section 3 below, reh&e will discuss other features of
communication which give rise to new possibilitigs classifying communication
and embodied communication.

Embodiment

Thirdly, we can classify “embodied communicatiombrh the perspective of the
relation of embodiment. If we define “communicati@s “sharing of information”,
and “embodiment” as one of the four types distisgad above, we can characterize
the “embodiment of communication” as

() actualizing the sharing of information. (Actualize is takenthe sense of
making something potential actual, for example, tipotential of
communication is actualized through neural actjvitghavior and acoustic or
optical energy.)

(i) activating processeas physical or biological bodies
(i) beinglinked to certain processes in physical or biologicalibsd
(iv) focusing on certaiproperties or aspectsof physical or biological bodies.

Formulated this way, it seems reasonable to clamat the four senses of
embodiment discussed, in fact, are compatibfectualization can take place by
beinglinked to processes that are often taking pliacphysical or biological bodies.
These linked processes can then, in turn, be seanetational property or aspect

of the sharing of information. What this meanthat the four senses of embodiment
we have distinguished may be seen as the restduofdifferent perspectives on an
underlying relation and that the typology pointg attention to the possibility of
these different perspectives.
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3. Dimensions of Communication
3.1 Requirements on a description of “embodied coumcation”

Let us now try to approach the problem of deterngnihe nature of “embodied
communication” in a different way from that whichshbeen discussed above. If we
compare different scientific ways of investigatitige notion of human “embodied
communication”, there are at least the following:

1. Directly investigating the biological (mostlyural) and physical correlates of
human communication.

2.  Modeling the biological and physical propertshuman communication by
building models of the body and the brain in a catapprogram

3. Creating an artificial communicator that extsb#ome of the properties and
dimensions found in human communication

4.  Constructing an abstract functional model (ofbexxes and arrows) which is
supposed to specify embodied processes leadinghdo properties and
dimensions of human communication.

A presupposition of all the approaches is that ehisr reliable information on

communication available, gained through traditi@xperiments and naturalistic
observation on what the basic properties, dimessiand functions of human

communication are. It is these features that areet shown to be embodied. They
therefore also provide the basis for requirementshe adequacy of the biological,
physical or functional models that are being preplos

3.2.  Activity Based Communication Analysis

In the hope of increasing the adequacy of modetemmbodied communication”, we
will therefore discuss a number of basic propertsimmensions and functions of
human communication, the embodiment of which ewdhtushould be part of a
model of “embodied communication” and can be magkeaf in providing more fine
grained typologies of communication and embodiednmaonication. The
perspective underlying the discussion will be tfdtActivity Based Communication
Analysis” (ACA), cf. Allwood, 1976 and 2000. Commioation (linguistic and
other) in this perspective is seen as an instrurfanhuman social activities, cf.
Allwood, 1994. Communicators, through their comicative and other
instrumental actions participate in joint activ@tihat can be characterized by the
following 4 parameters influencing both communigatand non-communicative
activity.

(1) a joint purpose

(i)  typical activity dependent roles

(i)  typical artefacts and instruments of the ity

(iv)  typical social and natural environments o factivity
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The parameters are sufficiently abstract to all@aptaering factors that on a meso-
social (mid range) level are influential in mosttan social activities.

The approach (ACA) also includes both general festof communication that are
based on human nature and features that are basedaoro-social factors like
conventions specific to particular cultures, largps social institutions or
organizations. On the meso level (the activity lgvihe social role in a specific
activity is connected with obligations and commitrtsewhich, given the purpose at
hand drive the activity forward through the suctessommunicative and other
contributions made by the participants in the atgtiv On the social micro level,
these contributions are connected by the facteheah contribution has an evocative
and a responsive function. The evocative funcioaimed at evoking a response
from the interactive partner and the responsivetion of the partner’s contribution
gives this response. Consider the following skeegmple of an exchange between
A and B (example 1).

(1) A: always sunny in Bielefeld
B: (nodding) mm yeah it is (looking happy)

The evocative functions of A’s utterance (commutineacontribution) are to get B
to continue (C), perceive (P), understand (U), es& and perhaps comply with the
main evocative function (MEI) of the utterance whia this case, is to share A’s
expressed belief that it is sunny in Bielefeld. eTresponsive function of B’s
utterance is to multimodally signal (nod + mhm, hyeavillingness to continue,
ability to perceive and understand as well as ages¢ with the MEI by
reformulating it in brief pronominal form. Overdimabove the mentioned evocative
and responsive functions, communicative contrim#ialso have, for example,.
expressive and referential functions. In examplehg expressive function of A’s
utterance is to express a belief while the refé@efinction is to implicitly refer to
the meteorological situation in Bielefeld. The meegsive function of B’s
contribution is the expression of the responsiveJG@énctions, mentioned above,
combined with the expression of agreement and happi

The referential function of B’s utterance is substdly the same as in A’s utterance.
The interplay of evocative and reactive/respongivections are triggered by the
expressive and referential functions of each cbuation and are combined with role
requirements to give rise to successive obligatioth commitments. In the example
under discussion, A’s utterance is based on thegatins of considering B
cognitively and ethically (cf. Allwood 1976) and aesiring a continuation. The
utterance itself commits A to believe in the stadatmexpressed by the utterance.
This commitment would be cancelled if A were towhgigns of non-seriousness or
irony. Besides the commitments and obligations eamiog A, A’s utterance also
generates two obligations for B, (i) to evaluats/lmer own willingness/ability with
regard to the evocative functions of A’s utteramrel (i) to react/respond on the
basis of the evaluation. Usually B's meeting o§tlaitter requirement involves some
sort of feedback combined with continued expressaol coactivation of new
information.

Even though the brief description given above ha@segnted a somewhat simplified
picture of what is involved in normal socially reéent communication, it should
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make clear that the physical and biological embeditrof communication must be
construed in such a fashion that it can be socally interactively relevant. To be
more specific, embodiment must make possible psase®f communication that
lead to:

1. shared contact

2. shared perception

3 shared understood content/information (includemotions, implicatures,
sensitive, among other things, to the influenceéheftheory of mind (TOM)
of the participants (cf. Dennet (1983) or Frith &hrdh (1999),

4. Agreed on judgements (common ground)

These processes draw on a shared context/backgodund

(1) a shared perceptual environment (both of a camoative and a non-
communicative nature)

(i) joint engagement in an activity (containingtba@ommunicative actions and
other instrumental actions)

(i)  other information activated by the performedofhmunicative and other
instrumental) actions

If we now turn to consequences regarding embodintlist means that we should be
able to give an “embodied” account of how languagd communication lead to a
jointly activated and constructed content, contagni multimodal and
multidimensional information, often using short emerd utterances and gestures,
often relying on information being carried by instrental actions that are not
primarily communicative.

3.3  Communication as sharing of information

The sharing view of communication is fairly stropgupported by a number of
earlier theoretical approaches, which are all noodess harmonious with the view
that people become more similar to each othergsdbmmunicate. Examples of
such theories are accommodation theories (cf. TEfé4 and Giles and Smith
1979), alignment theories (cf. Pickering and Ga20@4), coactivation theories
(Allwood 2001), imitation theories (Tarde 1903)p#bolic interaction (cf. Mead
1934), the motor theory of perception (Liebermad Btattingly 1985, Galantucci &
Fowler (in press)) and mirroring theories (Decettyal 1997, Rizzolatti and Arbib
1998, Arbib 2002, Gallese and Lakoff 2005).

The claims of these theories are to a varying éxdempatible with each other and
can be used to explain the fact that we become alike both regarding external
behavior (means of expression) and informationgssimg (content) when we
communicate. Examples of expressive behavioral ginena that depending on
theory have been claimed to become more alike diechimilar postures, similar
gestures, similar pronunciation (accent, prosody end similar touch.

On the content side, the same theories are harm®mitth or predict that we share

cognitive, emotive, volitional and even physioladistates (like fatigue or hunger)
or social states (like a common social identityha&l/ we communicate, we thus
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become alike, not only through our external behalida also through the
information or content we share, leading to simplarceptions, understandings,
beliefs, hopes, desires and eventually to intestfonaction and actions.

Not only do we become alike, but we also become tbtoordinate, i.e. able to take
the other party into consideration and to let aun@ctions and behavior be based
on this consideration. The coordination normalketaplace, irrespective of whether
our mode of interaction is conflictual, competitimemore collaborative. As Mead
(1934) pointed out also two boxers have to takd esdher into consideration and
coordinate their actions, if they are to be sudaéssrom this very basic level of
coordination, more complex communicative interactimowever, usually is
developed and leads to phenomena like collaboratmeonstruction and
cooperation.

Some of the theories mentioned above can be udsebio to provide an account of
how sharing and coordination are embodied. Exanggléss are the motor theory
of perception (Lieberman and Mattingly 1985) anel tiirror neuron theory (Arbib
2005, Gallese and Lakoff 2005), which both prowite idea that motor areas of the
brain are involved not only in production of speacil action, but also in their
recognitions and perception. Similar ideas conogrtie production and perception
of emotions by facial gestures have been put foytBimberg et al. 2002.

Mechanisms like the ones hypothesized for mirraroes might then be part of the
priming mechanisms needed to explain so callegtiatient” (cf. Pickering and
Garrod, 2004). The theory could also be used ggastifor “coactivation theory”

(cf. Allwood 2001), which besides giving a rolenmtor areas of the brain in
perception and other priming processes would alsqg lin the role of features of the
shared context, i.e. shared perceptions, joinviagtshared beliefs, expectations etc.
In a long term perspective, finding embodying medtras and processes for how
such features influence communication remainsaagtdesideratum.

However, communication also involves non-sharirfge point of communication is
to increase the information which is shared by ea&sing the information which is
not shared through an interplay between non-shemddshared information, This
interplay drives dialog forward and involves intgran between non-shared
information and three types of shared informatian,background information
(common beliefs that can be assumed to be sha@anunicated information
(what is interactively offered for sharing, buildion what has already been shared)
and implied information (information that is impdie- implicated or presupposed —
by what is offered for sharing). An exciting goallwe to find mechanisms and
processes embodying this interplay, e.g. the enmbexli of presupposition and
implicature.

Another interesting part of the interplay betwekarsd and non-shared information
in communication is played by our assumptions aglebfs about the minds of other
people, often currently described as our “theorynofd” (cf. Premack 1988). Such
beliefs do not only take into account the expemeoicbecoming more similar to
other people in communication but also the expegedhat there is non-shared
information, i.e. our experience and beliefs titheo people might have different
perceptions, beliefs, emotions and desires thadoav®erhaps we might say that the
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experience of increasing similarity in communicatieads us to expect other people
to have the same basic mental dimensions as oassa\g. cognitive, emotive and
volitional, but also to expect that there mightdifferences regarding the specific
values of these dimensions.

The consequence is that processes of embodimeatihawake room for the fact
that we, in communication, simultaneously, are it@iing our own information
processing and sharing part of this with anothesq®g while at the same time
maintaining assumptions or beliefs about the opleeson’s information processing
(theory of mind).

34 More features of communication

So giving an account of embodied communication tbdla fairly complex matter.
To get an idea of the complexity involved in thektal will now briefly list 9 further
features or properties of communication that evahtushould also be part of an
account of embodied communication.

1. Multimodality

Communication is multimodal. On the productionesid involves at least gesture,
speech, touch, smell and taste and on the recepitty at least vision, hearing,
feeling, touch, smell and taste.

In line with what has been claimed above, thestifea of communication can also
be used to typologize “embodied communicationthed we can speak of embodied
gestural and visual communication, embodied speeembodied auditive
communication or embodied haptic, olefactory anstagiory communication.

It seems fairly clear that the embodiment of eddih@se types might be of a slightly
different nature.

One of the issues raised by multimodality concéimns the modalities relate to each
other both intrapersonally (How do my words retateny prosody and gestures?)
and interpersonally (How do my words, prosody aestgyes relate to your words,
prosody and gestures?). Concerning the embodiniémirapersonal, multimodal
distribution (or fission) of information, we needhreeory that relates content with
multimodal production. See McNeill (2000 and 20fi)an interesting theory of
this type, claiming that content is always exprdssealtimodally.

Concerning the embodiment of interpersonal aspdatsultimodal communication,
we have above discussed several theories whicbuglthusually broader in scope
would also be useful in understanding multimodahowinication.

2. Multiple types of content

Communication involves multiple types of (sharedntent. For example, the
content might have volitional, emotional or cogretiaspects and concern identity
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(of the communicator), physiological states, emmgjomoods, attitude (including
beliefs, hopes and desires), joint action.

Since activating shared content could be said tthéanain goal of communication,
it is important that any account of embodimentudels processes and mechanisms
for this. It is also fairly clear that these prsses might be different for the
embodiment of shared emotions and the embodimestiaokd propositional content.

3. Multiple modes of representation

Communication involves multiple modes of represeémta Using the taxonomy of
basic modes of representation developed by Ch&#eslers Peirce (cf. Peirce
1931), we can see that communication often simetiasly involves indexical,
iconic and symbolic information. Often an iconesture illustrates and emphasizes
what is said verbally (symbolically), while the sger’s attitude to what is being
said is indexically present in voice quality oritdagyestures. A mother might say,
for example, of her sohe is a big boysimultaneously moving her vertical palms
apart, iconically illustrating the word “ big” wiglat the same time having a happy
indexical smile. One of the issues connected witibodiment is therefore how
symbolic, iconic and indexical representation idedied and interrelated.

To illustrate, let us consider an example wheresaea hand grasping an apple,
while simultaneously we hear a voice saying “a hiargtasping an apple”. Thus, we
have complex information, which is given simultangly in a perceptual indexical
mode and symbolically in a verbal mode. Followihg mirror-neuron approach to
perception, we might now assume that motor coracaas are involved in the visual
indexical perception — but what is involved in trexception and understanding of
the verbal symbolic utterance and how are indexaeateption and symbolic
understanding related?

Another phenomenon which might have consequencakdovork to be done by
theories of embodiment, is that there seem to jpiedl; even if not necessary,
connections between specific modalities and spegibdels of representation. Thus,
smell, taste and touch typically carry informatindexically. lcons and symbols
involving smell, taste and touch are possible fieffume (sometimes iconic smell)
and Braille (tactile symbolic for the blind)), babt very common. Icons are most
common in the visual modality, while symbols ocbath in the visual and auditory
modality. A possible explanation is that visionoaffs richness of homomorphism
and isomorphism (structural similarity) to a greaetent than other sensory
modalities. If this is true, what implications datbave for the embodiment of
icons? Symbols occur in both the visual (e.g depf nguage) and auditory
modality (spoken language) but is there a diffeegmere so that visual symbols more
often than auditory symbols have an iconic backgd@uCan this be connected with
the fact that, although humans can differentiaté lboditory and visual stimuli very
finely, only visual symbols afford rich homomorplugnnections to what is being
represented? Are such connections less possibi®alyd so that auditory symbols
are more easily connected with abstract inform&tion
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4. Multiple degrees of awareness, processing, cointand intentionality
(agency)

Communication is also a phenomenon that seems ftodamultiple degrees of
awareness, processing, control and intentionalitiy lon the production (sending)
side and on the recipient side. Even though wleatwe dealing with are probably
continuous scales, it is often convenient to digtish three levels on the production
side (indicate, display and signal) and three kewal the recipient side (subconscious
influence, perception and understanding). For lpotdduction and reception, these
levels of processing operate on both factual inedrom and emotional-attitudinal
information as well as on conative (will and depirdormation. On the recipient
side, this has as one consequence that what isipedcor understood might also be
believed, disbelieved, agreed or disagreed withAltivood 2001).

Finding embodying processes that allow for varyidggrees of awareness,
processing, control and intentionality together hwiprocesses that allow for
differentiation and integration of factual, emotia&d conative information will
provide a major challenge. This challenge is rmhg to be made smaller by the
fact the three semiotic modes of representatiomi®y, icon and index) also in
principle, allow for several levels of processiegen though there is a frequent and
natural connection between indicated and indexidarmation, between displayed
and iconic information and between signalled amdisylic information.

The levels of production and processing can ingiple be crossrelated in any
fashion. Thus, indicated information might mereifluence me subconsciously. It
might also be simultaneously perceived and undedsy me, activate my emotions,
attitudes and intentions for actions. The same kintbmplex picture might also be
true for displayed and signaled information.

A consequence of what just has been said is tienhdtural to assume that the
sharing of information which goes on in communigatalso can take place with
multiple degrees of awareness, processing, coatmintentionality (agency), so
that we can share information, not only consciobisiyalso subconsciously.

A model of how communication as interactive sharmay be combined with the
idea that communication involves multiple levelsaefareness was presented in
Allwood, Grammer, Kopp & Ahlsén (2006).

INSERT FIGURE 1 HERE

The figure shows two communicators, A and B, comigatmg multimodally (vocal
and gestural production combined with visual anditauy perception), on three
levels of intentionality (indicate, display andrsad) and three corresponding levels
of recipient reaction. The information which isiicated is usually of an analog
indexical nature, while the information which igsaled is usually of a digital
symbolic kind. Displayed information is usually ito. The figure also shows how
the levels of intentionality and awareness candmnected with further types of
processing. If we move from those that are leastrotied to those that are most
controlled these might be labeled mirroring, apgaband evaluation. In general, it is
assumed that the processes that are the leaspltenhimre also the fastest and that
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more aware, controlled and intentional processeslakver. Finally, the diagram
shows how the mirroring, appraisal and evaluatem loe related to still further
processes triggering adaptation and feedback fregncommunicator to another.

If we continue our analysis, reflections on thatiehs between modes of
representation and types of communicative inteatipncan also be related to types
of content. Even if all types of connection in piple are possible, factual content is
typically symbolic and signaled, while emotionahtent more often is indicated or
displayed.

We may also ask questions concerning the degreendifol of the different
modalities of communication. For example, it se¢oise the case that speech is
more controlled than gestures and touch whichyrin, tare more controlled than
smell or taste. If this impression is correct, waynask if it is the result of cultural
conventions and learning or the result of gendtiahbodied constraints on the
extent to which we are able to control our difféner@ans of production.

Likewise, there may be degrees of control involwethe reception of information.
We seem to be able to control vision (closing egl@ecting focus etc.) to a greater
extent than hearing, which, in turn, can be morgratled than our haptic, olfactory
and gustatory senses. Again, we may ask if sudérdifces are the result of learned
social conventions or part of our genetically emedeéndowment.

A further issue that is related to what has justbaiscussed is the question of what
modalities we are least aware of. Are they the sasrtbose that are least
controllable? A special phenomenon to take noteeot is that we are sometimes
acutely aware of something without being able toticd it. For example, my accent
indicates my geographical origin but | might notaixe to control this. | might also
be aware of my own smell or gestures, without beioig to control them. In
general, perhaps | am most aware of the informatioich is “signaled” by my
words and perhaps this is also what | can moslyeamtrol.

5. Multiple degrees of rationality

Communication also affords multiple degrees oforadiity. Here we can imagine a
number of phenomena running from causal efficiefwelyich can be unaware and
uncontrolled) to conscious controlled and interdgiostrategies aimed at minimizing
cost and effort and maximizing benefit. The embuht of rationality in
communication can probably thus not be Ilimited tcaxims of rational
communication like the ones formulated in Grice7®) since these all operate on a
fairly high level of awareness and intentionality.

Rather the embodiment of rationality probably imed a grounding also in more
basic causal mechanisms connected with functidfieiesicy and then extending to
mechanisms which allow for rationality to be int&gd with high levels of
consciousness and intentionality.
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6. Multiple causally mediated resources, enablenseand constraints.

In general, if we broaden our perspective on comaation, we realize that it
operates under very many simultaneous enablemedtsa@nstraints. All of these
have to be embodied in some fashion.

Some of the most important of these constraintsheadollowing:

human nature, the natural environment, culture,gdage, social institution,
organization, social activity, exchange type ardivildual beliefs and motives.

It is perhaps not overly negative to say that wendoreally know how most of these
constraints are embodied, nor how their influencd affect on communication is
embodied.

7. Multiple degrees of interactivity and incremertitst

Another property of communication is that it canrbhere or less interactive. We

often distinguish 1-way communication from 2-way3sway communication. The

embodiment that is needed to support very interacprocesses (like a lively

argument) will likely be slightly different from ¢hembodiment needed to support
less interactive communication (like listening tteeture) over the radio.

A striking feature of interactive communicationtsincremental nature. Speech and
gestures are both produced incrementally (stefdp) and perceived and
understood incrementally. We can produce singlenphes, morphemes and words,
parts of phrases and also to a surprisingly higjtrekeperceive, understand and
interpret them incrementally.

This means that the processes which embody inkeegmtoduction and reception of
information must be capable of incrementality. Bigy must also be capable of
withholding mechanisms to make room for short tmmamory effects, where we can
keep information without making a decision on istextual interpretation.
Embodiment must take account of the fact that comeoation not only involves
sharing on multiple levels of awareness, but thigt$haring is also incremental,
often involving short one word utterances as inttin@ following examples:

Example 1. Cooperative preparation for recording

C:aokde e brasa
(yes ok it is fine like that (s0))
A:sa
(like this (s0))
C:ja
(yes)
In this example, C is behind a camera giving irtoms to A concerning how to sit.

The example involves a vocal deictic affirmatianijdwed by vocal-gestural
specifying query€d and a vocal confirmatiora) and shows how vocal verbal
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elements incrementally are integrated with infoireafalthough not primarily
communicative) body postures and movements.

Example 2 Cooperative relational description

Al: mm de e ett gransfall teknologi da
(mm it is a borderline case technology then)
B1l: ett gransfall ja
(a borderline case yes)
A2: mellan
(between)
B2: nature
(nature)
A3; na kulturvetenskap och naturvetenskap
(na cultural science and natural science)
B3: a
(ves)

Example (2) is an excerpt out of a discussion betwk and B on the status of
technology. The incremental, interactive and cottontve character of the
discussion can perhaps be brought out by the follgwhort hand description:

Al: statement that is an attempt at a conclusion

B1: repetition -> affirmative empathic feedback

A2: affirming implicit 3-place relation and quergmmplicit missing arguments
B2: supplements argument

A3: continues supplementation and specificatioargiments

B3: affirms

8. Multiple degrees of mutually activated, consttad and shared information

As we can see from the two examples, the issueutifpie degrees of interactivity
and incrementality can be related to the issueegfeks of sharing, coactivation and
coconstruction.

However, it should also be noted that sharing fafrmation is not necessarily
dependent on interactivity since it seems possilisten to a radio lecture and have
a high degree of content sharing between lecturédisteners, even though the
content is not produced through interactive productit also seems possible that
certain types of lively interaction do not alwagsult in a large amount of shared
content. Thus, the embodied processes supportiomglioated interaction in some
respects must be able to function independenttii@processes embodying content
sharing.

It is likely that the conceptual differences betwéghared information”, “shared
content”, and “shared understanding”, should rasubmewhat different types of
embodiment. One way of trying to capture the dédfexe is to say that both
“understanding” and “content” imply “informationh€ relationship between
“content” and “understanding” is less clear. Thiswd mean that all “shared
understanding” and all “shared content” is “sharddrmation. It would also mean
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that there are types of “shared information” that@ot “shared content” or “shared
understanding”. This way of differentiating thencepts is of course slightly
stipulative but perhaps examples of “shared infaion& which are not “shared
content” or “shared understanding” can be fountheninformation shared between
communicators in connection with action coordinaiom a low level of awareness.
The relation between “content” and “understandisggms to be one of overlap
rather than implication since it seems possiblgei@eive “what is being said”
without understanding it, (i.e. perceived contéat is not understood.) and it also
seems possible to understand what someone medrititearing all that is said.

9. Multiple degrees of cooperativity

Ideal cooperation can be defined (cf Allwood, 19@§)nteraction having four
subgoals

(1) cognitive consideration (coordination)

(i) activity toward a shared goal (collaboration)

(i) ethical consideration

(iv)  trust

Using this analysis, we may now consider to whatmixcommunication is
cooperative. It can be claimed (cf. Allwood, 192600), that normal human
communication necessarily at least involves cordgadtcognitive consideration
(coordination, alignment and mutual accommodatrencgher very closely related
concepts) as well as collaboration with the joutgmse of shared understood
content. This gives us a kind of minimal charae@ion of rational, intentional
communication. Since conflict and competition aisaostly involve contact and
cognitive consideration, i.e. (coordination) amd imfrequently also joint
understanding (you have to cognitively consider smmetimes understand your
enemy to beat him/her), this indicates a (minircalceptual relationship between
cooperation, conflict and competition. The finabtariteria of cooperation, i.e.
ethical consideration and trust, are not part efrthinimal requirements for
communication but are essential for any long teommmunication. It is not likely

that communication that frequently is unethicakttul, distrustful (paranoid) and
untrustworthy would be able to be the unparalléhstrument of social cohesion that
it in fact is. This means that processes and mesimafor the embodiment of ethical
and trustful communication are also important aredway therefore ask whether the
different types of cooperation and the differenoesveen them can be captured in
terms of embodiment, or whether perhaps the nati@mbodiment only really
makes sense on a more basic minimal level of conwation (i.e. coordination).

3.5 From features to typology?

Perhaps, the nine features or dimensions of contation we have discussed could
be summarized in the following manner.

Normal embodied communication involves at least ¢aosally enabled/constrained
rational motivated agents, who in service of atjaitivity with varying degrees of
control, intentionality and awareness (indicateptiiy and signal) use multimodal
symbolic (mostly verbal), iconic and indexical medhoth vocal and gestural)
interactively, incrementally (synchronized no-litie)jointly activate, coconstruct
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and share information (content and understandimg)more or less coordinated,
collaborative and cooperative way in $exvice of a joint activity

The summary can now be used also to extract fesatare typology of
communication. All the features that have been tis@tharacterize communication
also need to be embodied in some way. We may tlus/hat processes and
mechanisms are needed for the causal enableméatsd constraints on
communication. For speech, this would, as far akmwasv, involve at least an
account of how speech organs interact with acoesigrgy and the physiological
and neurological properties of hearing. We must tideo find processes and
mechanisms that make it possible for communicatdre rational, motivated and
intentional and mechanisms which relate rationaitigtivation , intentionality to
speech production, hearing and listening.

Understood in this way, the characterization of oamication given above gives a
list of properties and features that any efforgitce an embodied account of
communication eventually has to deal with. In treg, we may speak of embodying
all the ten dimensions above, i.e. multimodaliyypés of content, types of
representation, types of external causal influendegrees of awareness, processing,
control and intentionality, rationality, interadtyy, incrementality, sharedness and
cooperativity.

As easily can be seen, there is, thus, no overwhglnsk that research on how
communication is embodied will come to a halt toraor.

4 A simpler picture

The nine dimensions discussed above give a typewidary conditions for the
embodiment of communication. Alternatively, we ntiglso choose to focus more
narrowly on some of the more central features afirmainication. Doing this, we
may distinguish two main types of communicativechions (cf. Allwood 2001)

(1) Main message (MM)

(i) Communication management (CM)

The main message in communication is the main marpar which the
communicative contributions is made, e.g. a statépaequestions, a request etc. .
Communication management is needed to supporicthalgproduction of
contributions and the interactive sharing, actoatnd coconstruction of content
and understanding. Communication management caolgivided into (i) own
communication management (OCM) and (ii) interactieenmunication management
(ICM): Own communication management concerns fegtof communication that
help communicators plan and produce their contioipst e.g. mechanisms for
turnholding and change of what has been said.dati®e communication
management concerns features of communicatiorstipgttort interaction, e.g.
mechanisms for management of turns, feedback, seouge rhythm and spatial
coordination.

Both of these two main functions of communicatiog, the main message and

communication management, are embodied by biolbgiwh psychological
processes and mechanisms which still have to be parefully understood. This is
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even more true when we consider how the systerorahwunication with its
subsystems MM and CM are put to use in human sactalities, where we need to
find out how system and activities are embodiectiogy.

In fact, it is likely that a fruitful agenda foretstudy of how communication is
embodied is to start by studying the embodimenhefsubsystems of interactive and
own communication management, i. e. turntakingibeek, sequencing, rhythm (cf.
Allwood 2001) and the systems for change and ch@ic&\llwood et al. 1990).

The next point on the agenda would then involvaihg to the main message (MM).
Here issues of embodiment will probably be evenawamplex, involving
determination of meaning through the operationeofi@ntic-epistemic operations on
context, making use of features of morphology amdas (cf. Allwood 1999).

Even if an agenda of this type is premature, avesof the fact that
communication has the complex features discussexkatnay help to structure the
research agenda and aid the choice of what featfi@smmunication it may be
fruitful to find embodiments for.

5. Reflections and conclusions

In this paper, | have tried to give an overvievwsoime of the properties of
communication, in order to help us understand \artaeory of embodied
communication needs to include.

| have also provided a number of suggestions far tiwe or more typologies of
human communication may be constructed.

Finally, | have pointed to some unresolved issuekaaeas of research, where we
need more theory development and empirical data.

A main claim has been that it is possible to deteenthe concept of “embodied
communication” in several ways. A basic reasortti@ is that each of its three
principal components, i.e. “communication”, “bodyid “embodiment” can also be
determined in several ways. In the widest sensabtelied communication” only
means “communication” made “tangible and graspabMiatever interpretation we
give of embodiment, an analysis of its role willtbehelp us describe, explain and
understand the complex phenomenon of human comattionc This means that an
understanding of the properties and dimensionsiofdn communication and how
they are interrelated will be a presuppositiond@uccessful study of embodied
communication. Once described, these propertidsaisid serve as criteria pointing
to phenomena that the suggested processes of emdrttdshould account for.
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