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Abstract

The paper presents a pilot study on gestural representation of
entities referring to animates’ physical appearance. We iden-
tify representational format and form features of gestures re-
ferring to entities in this semantic domain, and patterns in their
temporal overlap with speech. We furthermore integrate the
results with our previous findings from the domain of eventu-
alities.

Keywords: gesture production; semantics; iconics and deic-
tics.

Introduction

Co-speech gestures are spontaneous body movements seman-
tically and temporally rightly related to verbal utterances they
occur with (McNeill, 1992, 2005). Those among them that
refer to entities by means of similarity (iconics) or contiguity
(deictics) are called representational gestures. Gestural rep-
resentation is partial and a single gesture conveys only some
aspects of the whole concept to be expressed. Which aspects
are chosen, determines the form of the gesture. Discover-
ing factors that influence these choices can give us insight
into speakers’ cognitive-semiotic processes involved in ges-
ture production.

Poggi (2008) has suggested that one of such factors is ref-
erent’s "ontological type, that is, the type of semantic en-
tity [the referent] constitutes." She has proposed that different
features of the referent are depicted in gesture depending on
which type it belongs to. In our previous work, we have in-
troduced a framework for investigating that hypothesis (Lis,
2012a), proposed a set of referents’ types and subtypes rel-
evant for gestural representation (Lis, 2012c) and tested the
hypothesis in the domain of eventualities (Lis, 2012b). In
our framework, the types are assigned to referents based on
the semantic categorization of lexical units (LUs) used to de-
note the referents in speech. For that, we employ a semantic-
conceptual classification of LUs in a wordnet - a linguistic
taxonomy. In (Lis, 2012b), we used a wordnet for Polish,
plWordNet!, to identify different semantic subtypes among
eventualities. The first subtype encompasses eventualities in
which (trans)location and spatial relations are more promi-
nent. Examples of verbs that denote such eventualities are
run’ and ’jump.” The second category consists of eventual-
ities in which body internal motion, e.g. handling, is more
salient. Examples include verbs ’throw’ and ’open.” Our
results showed a strong correlation between the category of
the eventuality, non-verbal representation and gesture’s form
(Lis, 2012b). Gestural representation was coded in terms of

Thttp://plwordnet.pwr.wroc.pl/wordnet/

Viewpoint - a notion adopted from McNeill (1992, 2005). We
found that gestures co-occurring with clauses containing a
verb that denotes an eventuality of a subtype (trans)location
and spatial relations tended to be performed from Observer
Viewpoint (i.e., they are represented from an external per-
spective of a viewer) and be single handed with Open Hand
or Index Finger handshape. For eventualities of the subtype
body internal motion, the gestures were more likely to have
Character Viewpoint (i.e., to be pantomimic re-enactments of
an eventuality) and be bi-handed symmetrical with a Fist or
Claw handshape.

The present study applies the framework to a different se-
mantic domain, namely gestural reference to human and non-
human animals’ physical appearance, more specifically to en-
tities of the type "body’ and ’garment.” That domain is of par-
ticular interest due to the fact that during gesturing, speaker’s
origo - point of reference - is often allocated to the speaker’s
own body (Fricke, 2002) creating a space to map entities
onto. Moreover, a pattern has been identified for non-verbal
reference to body in ASL - American Sign Language (Taub,
2001). Our study investigates whether such pattern exists for
co-speech gestures as well.

The data
Corpus

The study was conducted on a part of the Polish Multimodal
Corpus. It consists of audio-video recordings of subjects per-
forming two narration tasks. The subjects describe to an ad-
dressee 1) a film scene and 2) a set of images and short videos.
The data analysed in the paper come from 21 participants,
all students (21-24 years old) and native speakers of Polish.
Detailed information about the corpus can be found in (Lis,
2012c¢).

Annotation

Verbal level Speech was transcribed in Anvil (Kipp, 2004).
In the annotation, we followed a framework introduced in
(Lis, 2012a). In this framework, entity is assigned a semantic
type according to the classification of an LU used to denote
that entity in verbal utterance. For this a large-scale artifi-
cial network called wordnet is used. Wordnet constitutes a
taxonomy in which LUs are grouped into sets of synonyms
(synsets) and semantic and lexical relations between them are
encoded (Fellbaum, 1998). A relation that constitutes a skele-
ton of the wordnet structure is hyponymy. It defines an LU
in terms of a subclass to class. In wordnet, the non-lexical
synsets in hyponymy’s upper-level hierarchies define seman-
tic domains. A domain denotes a segment of reality symbol-



ized by a set of related LUs, which all share a common se-
mantic property. An example of hyponymy hierarchy in the
wordnet for Polish, plWordNet 2.0 (Piasecki, Szpakowicz, &
Broda, 2009), is given in Figure 1.

PLWORDNE'CI'
SXOWOSIE

Version 2.0
Search for: OKO Search

oko 1

Part of speech: noun

Synset relations:

¢ hiponimia (1/6)
B {oko 1} jest hiponimern { orean 3 narzad 1 }
B { orpan 3 narzad 1} jest hiponimem { czeic ciala | eztonek 3 }
W { cpeéc cala | czlonsk 3 } jest hiponimem { struktura 1}
a anatomiczna 1 } jest hiponimen { obiekt oreaniczny 1 } (artificial synset)

{ obiekt orzanicany 1 } (artificial synset) jest hiponimern { obiekt2 }
¢ cala 1 ezlonek 3 } jest hiponimem { czeé 3 }

Figure 1: PIWordNet’s hyponymy relation for the noun oko
’an eye’

The focus of the present study is on entities of the semantic
type 'body’ and ’garment.” On the level of speech, such enti-
ties are denoted by nouns. Nouns with the following domains
in p]WordNet 2.0 were subsumed under the type in question:

e body, organism (e.g., kregostup *backbone’)

body part, limb (e.g., ucho ’ear’)

element of garment (e.g., spodnie "trousers’)

body cover (e.g., wtosy "hair’)
e accessory (e.g., guzik “button’)

Non-verbal level Co-speech, representational gestures of
the hands were annotated on a separate track in Anvil. The
analyses reported in this paper focus on gestures co-occurring
with clauses which contain LUs denoting entities of the type
’body’ and ’garment.” All annotations regard stroke, i.e., the
meaning-bearing part of gesture. To account for differences
in gestural representation, we coded the gestures for the tech-
niques employed. Gestural techniques refer to a set of semi-
otic devices by which hands turn into representational signs.
Each of the techniques emphasizing slightly different aspects
of the referent. The proposed set is inspired by Miiller (1998)
Modes of Representation and consists of the following tech-
niques:

e Depicting — articulators trace an outline or sculpture a
shape

e Acting — articulators mime an action

o Embodying — articulators stand as a static model of the ref-
erent itself

e Indexing — articulators point within a gesture space

To account for gestures’ physical form, we annotated:
Handedness, Handshape, Location and Repetitivness. Hand-
edness indicates which articulator performs a gesture - right
(RH), left (LH) or both hands, and in the last case - whether
they are symmetric (2SH) or not (2DH). Handshape regards
the configuration of palm and fingers; the values for this
attribute were taken from ASL (Tennant & Nelson-Metlay,
1998). 2 Location refers to a space in which the gesture is per-
formed and indicates whether it corresponds to that of the ref-
erent itself. To annotate correspondence, we used meronymy-
holonymy encodings in p]lWordNet 2.0. Meronymy is a se-
mantic relation of a part to whole, holonymy is its oppo-
site. Gesture space was horizontally divided into 3 areas,
each given a tag based on meronymy-holonymy encodings in
plWordNet: above centre (tag: head, hairstyle), centre (tag:
trunk, body cover, upper limb) and below centre (tag: lower
limb). Gesture’s location was coded as corresponding to that
of the referent if the gesture was executed in the space, whose
tag is a holonym of the LU denoting the gesture’s referent.
Additionally, gestures were coded for repetitivness: whether
a particular movement pattern occurs once (sg) or multiple
times (pl) within a gesture. Each gesture was associated with
its lexical affiliate in the speech transcript using MultiLink
option in Anvil. Table 1 lists the attributes and values for
gesture annotation.

Table 1: Attributes and corresponding values for annotation
on non-verbal level

Attribute Values
Technique Depicting, Acting, Embodying, Indexing
Handedness RH, LH, 2SH, 2DH
Handshape ASL_5, ASL_C, ASL_G, ASL_O, ASL_S, complex
Location COIT., NON-COIT.
Repetitivness  sg, pl

Results

Corpus analysis In our data, 514 clauses contained LUs
referring to the semantic domains in question. The LUs de-
noted human body (e.g., gfowa *head,” stopy ’feet’), body of
non-human animals (e.g., fapa *paw, ogon ’tail’) and parts of
garment (e.g., koszula ’shirt, obroza ’collar’). 325 of those
clauses were accompanied by a manual, representational ges-
ture.’

We divided the clauses into two groups, depending on the
semantic subtype of the eventuality denoted by their ver-
bal constituent. Verbs were assigned subtypes following the
framework described in detail in Lis (2012b). Clauses which

%Due to their similarity, the handshapes B, Open B and 5 were
overlapped under ASL_5; A and S under ASL_S; Bent 5 and C un-
der ASL_C; and D, 1 and G under ASL_G.

3Note that those nouns could still be accompanied by hand ges-
tures of other types (non-representational) or representational ges-
tures of other articulators (non-manual).



contain verbs denoting (trans)location and spatial relations or
body internal motion belong to the first group. Examples of
these clauses are ’he took off his hat,”the dog wags its tail.’
Group two consists of clauses with state verbs ’to be’ or ’'to
have.” Examples are ’she has a fringe,” there is a man in a
white T-shirt.” The remaining verbs were collected under the
umbrella term *Other’ for future research. 87% of the ges-
tures which co-occurred with the clauses from the group2,
represented an entity of the type body or garment. 95% of the
gestures coinciding with the clauses from the groupl, repre-
sented an entity of the type eventuality.

192 of the gestures represented body and garment. The
most often used gestural technique was Depicting. The sec-
ond technique, in terms of frequency, was Indexing. Some of
the gestures were tactile. Figure 2 presents speaker’s choices
of techniques for those gestures.

m Depicting
30 ®Indexing
Embodying
20 H Acting

: __ B

Technique

Figure 2: Techniques of gestures representing the entities of
the type "body’ and ’garment’

The most frequent, i.e. Depicting Technique, gestures were
mostly bi-handed and symmetrical. The most often used
handshape was ASL_5. The majority of those gestures were
performed at the location corresponding to the location of the
referent, as annotated using meronymy-hyponymy encodings
in plWordNet 2.0. Almost all were single. The results re-
garding the physical form of Depicting gestures are given in
Figure 3.

133 gestures represented eventualities. Almost all of them
co-occurred with the clauses in which nouns denoting body
or garment were accompanied by verbs denoting eventual-
ities of the subtype (trans)location and spatial relations or
body internal motion. The gestures accompanying clauses
with body internal motion verb were more likely to be per-
formed with Acting technique, while the clauses with verbs
denoting (trans)location and spatial relations tended to be ac-
companied by Depicting gestures (p<.001, y =70.42, df=1).

Overall, there was no statistically significant difference be-
tween the two narration tasks with regard to any of the analy-
ses reported above.

Temporal alignment We also analysed the temporal rela-
tion between speech and gesture. The analysis was carried
out on narrations of the film scene (128 gestures). The LUs
were tagged for their Part of Speech (POS) according to the
tagset proposed by Petrov, Das, and McDonald (2012). We
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Figure 3: Features and attributes for Depicting Technique
gestures

tested with which POS the gesture stroke synchronizes. We
found that for the categoryl clauses (i.e., clauses with a verb
of the type translocation spatial relations or body internal mo-
tion), the strokes were more likely to overlap with VERBs,
while for the category?2 clauses (i.e., clauses containing state
verbs like *to be’ or "to have’), the strokes were likely to syn-
chronize with NPs (ADJ or NOUN) (p<.001, x =57.8, df=1).

Discussion and future work

Our results show speakers’ tendencies in gestural represen-
tation of entities of the semantic type 'body’ and ’garment.’
Location seems to be the most distinguishing feature for the
non-verbal representation in that domain: the majority of the
gestures were performed in the corresponding gesture space.
Pointing gestures were however not very frequent. Depict-
ing Technique gestures executed in the relevant gesture space
were used most often. Speakers tended, thus, to represent
information not only about referent’s location but also as-
pects of referent’s shape. Furthermore, the most frequently
used technique had a consistent physical form in terms of
Handedness, Handshape and Repetitiveness. The gestures
were mostly non-repeated and performed with two symmetri-
cal hands and an open handshape, indicating an approximate
shape or an extension of the entity in space rather than a de-
tailed outline.

The semiotic devices used by the gesturers in our study
largely correspond to those used by signers. Taub (2001) dis-
cusses representation of body parts as a special set of pat-
terns in ASL. The signers’ articulators represent human body
parts of the same type (hands stand for hands) or animal’s
body parts corresponding to signer’s articulators by visual or
functional similarity (hands stand for human feet or animal



forepaws). Those forms are often used productively to en-
code location of the referent. Most frequently, a combined
iconic device is employed: path-for-shape iconicity along
with the mapping of (the body of) the referent on the ges-
turer’s body. This corresponds to the gesturers’ use of De-
picting Technique in the corresponding location, as observed
in our data. The fact that the same representational formats
are chosen by gesturers and signers to represent entities from
the domain of physical appearance may suggest similarities
in the online conceptualization of those entities. Furthermore,
while representation of body and garment in co-speech ges-
ture is not conventionalized, in sign languages it is. Gestural
representation of entities in this domain may, thus, serve as
an example of iconically-motivated representation gradually
becoming conventionalized.

Moreover, the results provide further evidence for our pre-
vious findings. In (Lis, 2012b), we found a strong correlation
between eventuality semantic subtype and gestural represen-
tation. Also in the present study, eventualities of the subtype
body internal motion tended to be pantomimed in gesture
(Acting Technique), while gestures representing paths (De-
picting Technique) were more likely for (trans)location and
spatial relations eventualities.

Furthermore, our results show that semantic and syntac-
tic structure of a clause may provide cues as to which en-
tity will be depicted in the concurrent gesture. More specifi-
cally, the findings suggest that the type of entity represented
non-verbally may vary depending on the category of the verb
used in speech. If LUs denoting the entities of the subtype
animate’s physical appearance co-occur in a clause with LUs
denoting an eventuality from the domain of body internal mo-
tion or (trans)location and spatial relations, the eventuality
may be more prevalent for determining the form of the ges-
ture co-occurring with that clause. Furthermore, in such cases
the stroke of the gesture tends to synchronize with the verb it-
self. If LUs denoting the entities of the subtype animate’s
physical appearance co-occur in a clause with state verbs "to
be’ or ’to have,” those entities may be more decisive for the
form of the gesture. In that case, the stroke is likely to co-
incide with noun or adjective. The corpus analysis reported
in this paper and the results of our previous research (Lis,
2012b) may provide a basis for defining preference rules for
gesture production in the combined domains of body and gar-
ment and eventualities.

Howeyver, the restricted character of our data needs to be
acknowledged. The analysis encompasses 325 gestures from
a specific type of corpus. Our hypotheses need to be tested on
a bigger sample and different types of interactions. No differ-
ences in gestural representation were found between the two
narration tasks in our corpus, although one of them regarded a
set of unrelated images and led to elliptic descriptions, while
the other was a fully fledged story. Both were, however, nar-
rations. It remains to be investigated whether there are dif-
ferences in gestural reference to body and garment between
discourse types (e.g., dialogue, physician-patient interaction),

individuals, speakers of different languages and different cul-
tures (e.g., cultures in which articulators other than hands
are prominent in indexical functions). Furthermore, not only
clause level but the level of a whole discourse needs to be
taken into account.

In future research we plan to investigate discourse structure
(in terms of theme and rheme) as a potential factor influencing
non-verbal representation of entities discussed in the present
paper. Moreover, we aim to extend the methodology adopted
in the paper to gestural representation of other types of enti-
ties (manipulable vs. non-manipulable objects). We also plan
to take more holistic view on iconic and deictic gestures by
analysing gestures of articulators other than hands.
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