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Mediated Pointing and the Corporeal Field

Anna SPAGNOLLI, Luciano GAMBERINI, Lucia RENO

REsuME. Pointage médiatisé et le champ corporek Pointer » est l'acte d'identifi-
cation du référent réalisé en positionnant uneigal corps dans une relation de
contiguité avec lui. Cet article traite d'un castipalier de pointage, accompli au
moyen d'outils digitaux contrdlés par les mouvemmeiet 'usager. Il discute ce type de
référence par rapport aux définitions des gestegsoitgage présentes dans la littéra-
ture. Cette discussion se fonde sur l'analyse d'oaoces observées de pointages mé-
diatisés, constituées d'enregistrements vidéo dsopees pointant vers des objets
digitaux sur un écran d'ordinateur grace a unénéémntrolée par une souris. L'ana-
lyse qualitative de ces exemples et le recoursv@rsks techniques de transcription
montrent que lorsque l'usager connait le disppsitifi corps et I'outil ne constituent
pas deux entités séparées mais sont une seulehyhiiéle dotée de ses propres coor-
données spatio-temporelles, produisant des aatioms/erbales synchronisées avec la
parole. Par conséquent, dans une perspective pliggmaon peut considérer le
pointage dans un espace digital avec un outil 6@ntpar le corps comme un vrai
geste de pointage, produit par un champ corpogghaaté. En intégrant le corps hu-
main et les protheses techniques, l'usager peupétsent et agir sur des espaces par
ailleurs inaccessibles.

Mots clés : pointage médiatisé, champ corporel, référenceiadpatpointage non-
ponctuel, co-présence.

ABSTRACT. ‘Pointing’ is the act of identifying a referent ppsitioning a body part in
spatial contiguity with it. The present paper cdess the case of pointing performed
with the aid of a digital tool controlled by theew's movements, to discuss its nature
against the background of current definitions dhping. The discussion is supported
by an examination of actual occurrences of medigteidting, including video-re-
cordings of people who point at digital objectsaonomputer screen with a white ar-
row controlled by their mouse. The qualitative gea of these examples, and the use
of various transcription techniques, suggests wWiagn the user is familiar with the
device, body and tool are not separate piecesalwtiole hybrid unit with its own
spatio-temporal coordinates, that produces nonVeagtions synchronized with
speech. Therefore, from a pragmatic perspectiviatipg in a digital space with a de-
vice controlled by the body can be considered gsraiine pointinggesture produced
by anaugmented corporeal field. By integrating the hurbady with technical pros-
theses, the user can be genuinely present on spiiegaise inaccessible.

Key words: mediated pointing, corporeal field, spatial refessn non-punctual
pointing, presence.

1.INTRODUCTION

The study of pointing has attracted increasingnéitia recently, confirming
a renewed interest in the body as a semiotic resotiPointing’ occurs when
the position of a referent is conveyed by contigwitth a body part (arm, fin-
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ger, eyes, head or lips) playing the role of aindRecent studies have agreed
that this act is not as simple, natural, and dttbogward as it may appear
superficially. Scholars have illustrated that fop@ly part to work effectively
as an index, it must rely on a complex systemtaofged coordinates: a vector
departing from the body limb and oriented in theeclion of a referent
(Clark, 2003), an activity system necessary toalebe relevant target out of a
series of possible candidates (Goodwin, 2003),aandrray of morphological
variations conveying semiotic aspects, such asthies of discourse (crucial
or accessorial), oppositional properties of thget(single or collection, site or
direction, closeness or distance), or epistemicicgta(precise or vague)
(Kendon and Versante, 2003; Haviland, 2003; Wilk2@03). Pointing is also
shaped by the cultural resources of each commusiitghh as absolute versus
relative spatial coordinates (Levinson, 2003) oecHfic cultural frames
(Hanks, 1990). Finally, pointing may be merged luidf combination with
iconic gestures resembling the form of the refer@godwin, 2003). The
identification of these aspects has been made ljesby the qualitative
observation of pointing gestures with an approasalwiohg on botra pragmatic
tradition, which considers pointing as an actionl dme context as a crucial
component of its meaning, and an ethnographictioadiwhich analyzes ac-
tual occurrences of pointing gestures and thesrtoethe situational resources.
Thanks to this approach, pointing has emergedIglaaran articulated cultural
practice, reflecting a rich array of situationataimstances.

With digital technologies, the repertoire of avhi@indexes has expanded
beyond ‘natural’ ones such as fingers and eyeisictade common tools, such
as the laser pointer, or more sophisticated talsh as virtual hands. The
range of possible targets has also expanded beyandal ones, to include
anything from images projected on a screen, to teraperating rooms. The
study of pointing with the aid of a technical tooénceforth mediated pointing,
is usually undertaken with such practical aims ascompare devices
(Poupyrev, Weghorst, Billinghurst, and Ichikawa9191998; Balakrishnan,
2004), or to focus on perceptual-motor parametemiglas, Kirkpatrick, and
MacKenzie, 1999, MacKenzie, Kauppinen, and Silfeegh 2001). Oviatt,
DeAngeli and Kuhn (1997) have adopted a quantéagipproach to investigate
the use of mediated pointing and the way in whtcis combined with other
referential resources. Pragmatic, situated stuthee highlighted the limits of
mediated pointing with respect to natural pointewgd face-to-face settings
(Hindmarsch, Fraser, Heath, Benford, and Greenhald98; Schmauks,
1987). In this paper, we will not evaluate the effeness of mediated
pointing, but examine its pragmatic structure comegawith the structure of
bodily pointing. The discussion will be anchoredatctual instances of the
phenomenon, extracted from a collection of videmrded sessions, and
relating to mediated pointing produced by a dewoatrolled by the user’s
body. The purpose will not be to produce genertkstents on the pattern of
this phenomenon across individuals, but to mateh dhrrent definition of
pointing with these actual instances.

The video-recorded sessions from which the exangleextracted show a
participant and a researcher sitting in a laboyafar front of a computer
monitor, with a series of scenes alternating on gbesen, like the one in
Figure 1. In reply to some questions from the nedea (e.g. Where is the red
pyramid?), the participant produces spatial refegento the objects in the
virtual scene and points to them with the whit@arcontrolled by the mouse.
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The mouse is chosen as a pointing device becausts damiliarity. All
sessions are video-recorded with the split-scremhnique, displaying the
events in the virtual and real environment sidesiole on the same monitor
(Gamberini, and Spagnolli, 2003).

Figure 1. The split screen, showing the virtuahscg@n the left) and the laboratory (on the right).

Following an approach that extends conversatiotysisato the analysis of
non-verbal actions and gestures (Heath, and Hinstha2002), we will focus
on the sequential unfolding of actions, and onrthentextual resources. The
examples will be presented in the form of trandsriponstructed according to
the classic Jefferson’s code of Conversation Amalggsppendix), and report-
ing any sound produced by the speaker, includinges, overlaps, hesitations,
and stuttering. The Jefferson’s code “is partidylaseful for capturing aspects
of speech production and the temporal positioningtterances relative to each
other” (Wooffitt, 2005, p. 11). The verbal exchasgee in Italian, accompa-
nied by an idiomatic translation in English. Thaniscripts also report people’s
non-verbal actions, by describing relevant charigebeir physical position,
the progression and spatial orientation of theinfray, and any environmental
event relevant to the actions described. When redumultimodal transcripts
are offered, showing pictures of the events andoong the rationale from a
music score, so that different kinds of events@arein separated, dedicated
lines and referred to a common timeline (‘pentagranGamberini, and
Spagnolli, 2003). Squared brackets in the trantscspow the insertion point
of an event with respect to those reported in thevipus/following lines
(unimodal transcripts), or with respect to the lime (pentagrams). The
videoclips of the examples are also available ore tinternet
(http//psicologia.unipd.it/htlab/217.php).

The rest of the paper will be divided as followsstf the characteristics of a
pointing gesture according to current definitiorill ke illustrated (Section 2).
Then, we will analyze the nature of the unity cdnstd by body and pointing
tool (Section 3-4), and discuss whether mediatedtipg unfolds along an
organization similar to that of natural gesturesc{dn 5). The final section
contains the conclusions.
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2. THE PRAGMATIC UNITY OF THE BODY + THE MOUSE

Let's start with one example of ‘mediated pointirithe participant and re-
searcher sit in front of a table, looking at a catep monitor; the participant
uses a mouse as the pointing device. The sceneearptnputer screen shows
two objects, a red and a green pyramid (Figure 2).

! .

Figure 2. Screenshot of Fragment 1 at line 1, thiénlaboratory on the right and the virtual scene o
the left.

When the scene appears, the following conversationrs:
Fragment 1 [MM 6]

1 Researcher: e:: t dove si trova la piramide rossa?
u where is the red pyramid?
2 Participant: ((the white arrow moves
from the green pyramid to the red on e,
3 reaches it, stops,
4 [ adjusts position, stops))
5 Lin fondo:, (.) a de°stra®.
at the baotto to the right
6 Researcher: °(occhei).®
okay

The researcher asks Where is the red pyramiiand then the participant
moves the mouse and says the bottom to the righitThese acts performed by
the participant are constructed as relevant togihestion: they follow the
guestion, are produced by the person who is expdotg@rovide the answer,
and supply the required information, namely thetiapgosition of the red
pyramid. The reply consists of non-verbal (italiosdouble parenthesis) and
verbal resources. The verbal ones provide theapatsition of the red pyra-
mid by way of explicit coordinates (or ‘frames eference,’ Levinson, 2003);
the nonverbal ones locate the referent in its cdritg approaching it with an
index (the white arrow). As we see from the squgr@enthesis in lines 4 and
5 of the transcript, the verbal part is in synclyranith the non-verbal, since it
begins once the index has reached the red pyrdmadymatically, they both
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converge to perform one sole action, an answeddtglopment can be better
appreciated from Figure 3, which displays a sesieBames from the video-

recording of the episode, and a timeline. As thievarshifts, and finally stops

in proximity to the red pyramid, both interlocut@se staring at the common
visual field. Once the referent is located non-aéiyh the participant adds the
verbal coordinates §t the bottom to the right

125 31/o 12,5 32/00
rrrrrrrrrr 7Tt
RE:
VE
P: |in fondo:, (.) a de’stra®.
at the bottom to the right

125 312
L | ]

Figure 3. Phases in the movement of the white acantrolled by the mouse, as described in fragment
1, lines 2-5 (RE=Real Environment, VE Virtual Emriment, P=Participant).

Is this indexical reference a proper ‘pointing’?irRimg is an indexical
gesture with which a person orients a body partatd® a target in order to
identify it as the referent (Kita, 2003k other words:

a) Itis performed with &ody partworking as an index;
b) The body part ispatially positionedn contiguity with the target object;

c) The positioning is recognizable to the interlocsfothanks to the
construction of a common ground (see for exampladada, this issue).

The second and third characteristics are easilygrdzable from the exam-
ple: the white arrow is positioned close to thereit; the participant and user
can easily see this action and interpret the franfesference (‘right/left’) in
terms of the speaker’s position. The presenceefitht characteristic is more
dubious, for there is no ‘body part’ working asiadex. However, the white
arrow does not move of its own accord, but is e by the participant’s
hand. We then argue that a body part is involvetthis mediated pointing and
is essential to it. First, the indexical referemc&ragment 1 is produced by the
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participant’s handand the white arrow together: the bodily movement ds n
able to provide the spatial identification of theferent, and the arrow’'s
movement needs to be attributed to the designatggbndent in order to count
as her reply. Therefore, even though different epaeem to be involved, the
hand controlling the mouse and the mouse contgpltire arrow, just one
indexical reference is produced. Second, to spéédthe hand controlling the
mouse and the mouse controlling the arrow” is ine&ie. Except, maybe,
when some breakdown occurs, for example when theaeeases to work
well, or during a learning phase when the usernfmiliar with a new
technical tool, a tool is used ‘transparently,” &ese the focus is not on using
the toolper sebut on the actions performed with it (Winogradd dflores,
1987). Pointers can have different modalities dditieg with the body; they
can move more or less analogously to the body, thaeyhave an origin closer
or farther from the pointing person (in naturalmmig the origin is in the body
of the pointing person), or have the origin moreless influenced by the
position of the pointing person (in natural poigtithe pointer cannot be
positioned independently of the whole body). Thenrof the body and the
tool allows specific actions that are not attrilalgato any of the two
separately, In this sense, instead of referringhto ‘body’, we will follow
Hanks (1990) and refer to the ‘corporeal field’c@aporeal field defines the
body in terms of action possibilities resultingrfradhe technical and cultural
resources available to it and allowing the involeatnwith specific objects in
recognizable ways. The next section will examine tborporeal field
comprised by the body plus the pointing device, igmdffordances.

3. THE AFFORDANCES OF THE POINTING TOOL

Any indexical gesture relies on an indexical gro@iddnks, 1990), namely
on ‘a set of coordinates more complicated and rabstracted than the speak-
ers’ physical location’ (Hanks, 1990, p. 39), pbug the framework against
which the gesture can be interpreted. A cruciahelat in this indexical ground
is the spatial relation of contiguity between theddx and the referent.
Achieving this spatial contiguity implies the usktle spatial affordances of
the pointing tool, and depends on the user findimgeaningful way to use the
spatiotemporal characteristics of the index to lggih an object on the digital
space. The simplest way is probably through Puhddenting (PP), per-
formed by moving the index in the direction of tleéerent, and then by stop-
ping it in proximity to the referent; it is not tlthe end of such movement that
the referent is identified.As in Fragment 1, a PP highlights the locatiothef
referent. A more complex way ison-Punctual PointingnPP) (Schmauks,
1987), which uses the index creatively, exploitthg way in which it can be
moved around to highlight some characteristichefreferent. For instance, in
natural pointing, the hand and orientation of thérpcan be used to point at
the surface of a referent. Not yet an iconic gestaPP is used to index some
characteristics of the referent that punctual pogntvould not highlight be-
cause of the spatial limits of the index. Fragn&ptovides an example of nPP
realized through a technical tool. The settingligags the same as in the pre-
vious fragment, but the participant is differens, ia the position of the red
pyramid on the digital scene (Figure 4).
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Figure 4. Screenshot of Fragment 2 at line 1, thiéhlaboratory on the left and the virtual scen¢hen
right.

The researcher asks the participant what he isigeand the participant
describes the virtual scene in front of him.

Fragment 2 [MM 22]

1 Participant: [una stanza fatta tutta di: e::
A room alhde of u
2 [ ((Moves the arrow circularly over the ‘room’;
3 stops the arrow))
4 [ pavimento tipo: tle gno
floor kind wooden
5 [ ((shifts the arrow to the right,))
6 [mis embra,
I think
7 [ ((moves it vertically))
8 Researcher: uhu.
9 Participant: ((keeps shifting the arrow vertically towards
one edge of the wall
10 [ shifts the arrow all along the wall))
11 Le una pa_rete in: mattoni.
and a dhkriwall

Both the participant and researcher are lookindp&tmonitor. The partici-
pant describes one by one the elements of theatligiene he is looking at,
accompanying the descriptions with movements ofatinew controlled by the
mouse. The participant’s arrow reaches the refermmi moves around them in
a manner that is not casual and not a simple ad@rgt The direction of the
movement highlights some spatial characteristicsthef referents, thereby
distinguishing each of them from the other. Letmsider them by way of a
multimodal transcript of the ‘pentagram’ type. Tirst three frames in Figure
4 accompany the user’s utteran@erbom all made of'u(lines 1-3 in the tran-
script), and show the arrow moving widely and dacly. The ability of the
pointer to move in any direction on a bi-dimensioplane on the screen is
exploited in a way appropriate to the discursivategt: with this continuous
circular movement, the small arrow can create atiogl of spatial contiguity
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with the whole room, instead of a single elemerit,ins would happen with a
punctual pointing.

POINTING AT THE ROOM

125 01/24b0 125 01/26b0
N N N N N I N B B B

VE:

P: Luna stanza fatta tutta
di: e::
A room made all of wu

Figure 5. The non-punctual pointing at the ro¢sE=Virtual Environment).

In the first frame of Figure 6, we see that thdipigant after a word search
“e:: "), has a new referent, the floor, which is morefoeed an object than
the whole room and extends only on the horizontaledsion. While the
participant saysfloor kind of woodeh, he moves the white arrow horizontally
and shortly. In the last four frames of Figure 6 se= the movements that
accompany the new utteranantl a brick wall: The arrow follows the line of
the wall, higher on the screen, and moves horifigntéth longer traits..
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POINTING AT THE WALL
. POINTING AT THE

FLOOF

O:?L/2612.501/2712.5 01/2812.5 0i/29 125 01/30 125
frrreraeerrererrrTrTrTrrr r o T 1T T T o

L pavimento tipo: Lelapa retein: Lmattoni.
tle_gno mi sembra and a wall brick
floor kind of wooden |
think
Luhu.
Ll | L |
01/2¢€/10 01/2724 01/2815 01/2903

Figure 6.The non-punctual pointing at the floor and at ttal \WE=Virtual Environment).

In summary, the participant exploits the possiblavements of the tool to
point at a different spatial configuration. The wafyusing the pointer is not
prescribed by the pointer itself, is not a mereseguence of the hand move-
ment on the mouse, but a result of the hand — lamdnibuse- operating to-
gether. The user’s actions exploit the spatiotempdraracteristics of the body
connected to the mouse, and acknowledge the affoedaof this hybrid unity
(Spagnolli, Gamberini, 2005). This allows the ugeactually enter and move
on a space, the digital space, which would be isgible to the body alonkn
the following section we will analyze a fragmentahich the user explores the
difference between the affordances of the body+me@msl the affordances of
the bodyalone.

4. EXPLORATIONS

The mediated pointing has its own, peculiar spatiqoral affordances,
which differ from those available to the bare bogherating on natural objects.
The following fragment shows a participant switchitbetween natural
gesturing and mediated pointing, in an attemptramipce a satisfying spatial
reference. In doing this, he tries out differenfamgements of the corporeal
field, from natural to mediated, and different affances.
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Figure 7. Screenshot of Fragment 3 at line 1, wighlaboratory on the left and the virtual scen¢hen

right.
Fragment 3 [MM 23]
1 Researcher: e adesso? (.)
and now?
2 [>dove si trova la piramide rossa<? i
where is the red pyramid?

3 Participant: L(( shifts the arrow towards the red pyramid, J
4 adjusts it))
5 u:
6 ((extends the left arm forward,
7 ['moves it back and forth, )
8 Ldavanti

in the front
9 [ ((repeats the last part of the movement))
10 La sinistra.=

to the left
11 =cCi [oe::

I mean
12 L (leaves the mouse with the right hand,
13 and puts the hand in front of him,
14 holds the mouse again.))
15 m::
16 ((arrow shifts circularly around red py ramid))

[leaves the mouse with his right hand
17 [ >come dire<
how can ysa
18 ((right hand back on the mouse))
[ ((arrow forms wide circles around red pyramid))

19 Ltin una posizione pri_ ma della della:

in agition before the the
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20 [ piramide:
pyramid
21 L ((moves the arrow towards the green pyramid,
22 [touches it))
23 Lverde.
green
24 [ ((arrow moves halfway between the pyramids))
25 Researcher:  |si.
Yes
26 Participant:°quindi®
So
27 ((Moves the arrow closer to the red pyramid))
28 pi __Uvicino a me.
Closer to me
29 ((arrow moves to the center of the screen))

30 Researcher: okay.

Let's consider the participant’s attempts from lihéo line 25. The spatial
coordinate that he wants to convey is the frontaitpn of the red pyramid
with respect to the green one; while nonverballg ttoordinate is formulated
since line 8, several attempts are needed beferpdHicipant is satisfied with
the nonverbal rendition of this coordinate. At theginning, the participant
points the white arrow at the red pyramid, with Bradjustments (Figure 8).

PUNCTUAL POINTING AT

THE RED PYRAMID

r Non-PUNCTUAL POINTING
1 r- AT THE RED PYRAMID
1

| |

1 1

1

125 101/58b0 125 101/5960 125 02/00
rrrirrrrrrrrirTrTr T 1T 17 1T 11

VE:

P Lu:
e adesso?(.) [ >dove si trova la piramide rossa<?
R: and now? Where is the red pyramid?
| I ]
01/5741 01/5969 02/00

Figure 8.The patrticipant points at the red pyramid (VE=Vait&Environment, R=Researcher).

Then, anticipated by aut”, he gestures with his left hand, moving it back
and forth on the sagittal axis, in partial overlaiph the verbal reply it the
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front” “to the left! Then, he saysl‘meari, showing that he is about to refor-
mulate the reply again, and produces the same nmawveback and forth with
the other hand, the palm in front of him (Figure 9)

LEFT HAND GESTURI RIGHT HAND GESTURI

F

-=="

I

|

1

102/0060 12.5 02/01b0 12.5 02/0200; 12.5  02/03
r 7 rrrrrrrrrirr1Tr T 1T 1 1T 1071 |

o) -

I

M

P davanti La sinistra.= ci Loe:
in the front to the left I mean
| | | | |
02/0060 02/0163 02/0145 02/0265 02/03

Figure 9.The participant gestures with his hands

Then he anticipates again the imminence of ane#fermulation how can

| say’ and goes back to the mouseprobably in compliance with the original
instructions of pointing with the mouse. The armowves circularly around the
red pyramid in a non-punctual pointing, emphasizimgre than the red pyra-
mid itself, the pyramid’s “in front of ” plane. Thehe stops and re-starts, with
more emphasized circles and a description thatagmta frame of reference
(“in a position before thi§ and therelatum (“green pyramit):. While he names

the relatum, he points at it with the arrow, inpat&al movement that connects
the area around the red pyramid with a refereng®,nd that is able to make
visible the relation between the two objects (Figl0).
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POINTING AT
FIRST CIRCULAR SECOND GREEN
«-. POINTING - CIRCULAR o

02}’04 125 02/05 125 02/06 1:'2.5 02/07 12,5 02/08 12;6 02/09
|..I...I...I...l..T..l...I...l...r..r.,.I...l...I...I...I....I...I...T.:.l...l...l

VE:

. L>come Ltinunaposizionepri __ ma Lverde
‘ dire< della della; piramide: verde
howcanlsa in a position before the the
pyramid
R:
Lm:
| | | | ]
02/0348 02/06b63 02/0645 02/08b7 02/09

Figure 10.The participant produces two non-Punctual Pointinigis the white arrow

The researcher has not solicited any correctiom fitee participant; it is the
participant who keeps supplying additional spatéderences in reply to the
same question, by using different pointing solwiohhis fragment is interest-
ing because various affordances of the mouse glerex before the final nPP
is able to express the coordinate contained infthme of reference, by
identifying a spatial relationand not a spatiabliban.

5.MEDIATED POINTING AS A GESTURE

In gesturing, the person has to carefully orchestifae temporal develop-
ment of her movement: its beginning and end, ite@nd phases, which may
all be interpreted by the interlocutor as contiifigitto the final meaning. In
this section, we will consider this temporal modiola in the Fragments ana-
lyzed so far; in particular, we will focus on thosenporal aspects that have
been identified as critical for natural gesturesmely their phases and their
synchronization with speech.

5.1. Phases

According to MacNeill and Duncan (2003), a gestunéolds along three
stages: a preparation, a stroke and a disengagelmdftagment 1, the white
arrow prepared the gesture by starting the movetogards the red pyramid,
namely towards the position from which the gestime occur (Figure 11, first
frame). This communicated to the interlocutor thafesture, then a reply, was
about to follow. In the second frame, the pointirgched the stroke, namely
the contiguity with the referent. Once the arrowcteed the referent, the par-
ticipant started giving the verbal coordinatest the bottom to the righitand
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kept the arrow on the referent, with small adjusitee(second and third
frames).

PPREPARATION STROK]

VE:

|_ in fondo:, (.) a de°stra°.
at the bottom to the right

Figure 11.The preparation and stroke of a mediated pointing.

In Fragment 3 analyzed above, the end of the nedtligbinting was
marked. The participant cleared the indexical sgmcdragging the arrow in a
central area in the virtual scene, out of the awsad during the spatial
reference (Figure 12). This operation occurred ewiafter each spatial
reference (h a position before the green pyrarhidnd “Closer to mg), and
disengaged the arrow from the referential function.

FIRST DISENGAGEMEN SECOND DISENGAGEME

02/09 125 02/10 125 02/11 125 02/12 125 02/13
PR CLRY TLLy R Ry LT T EEr S CE LOEY PR FET LD EP Y
VE:
P L°quindi® Lpi @ vicino
So ame.
Closer to me
R: |_s‘|:. Locchei
Yes okay
Ll | | | [
02/09 02/095 02/10b1 02/10h7 02/1140 02/13

Figure 12.The marked disengagement of the pointer from ttlexital act

The cases of mediated pointing analyzed here dewalang phases very
similar to those observed in natural gestures. Mayhat is typical of medi-
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ated pointing is the need for small adjustmentsahe arrow has reached a
position close to the target. We will discuss et in section 5.3.

5.2. Synchronization

The meaning of a gesture is expressed during thkestutterances whose
meaning is connected to the gesture are usualupeal simultaneously with
the stroke. This synchronization is such a regplactice to the point that
either the speech or the gesture can be delayédhanbther modality is ready
to convey the associated meaning. The same effedrtls coordination is at
work in the mediated pointing we have observedasoFor example, in Figure
11 we saw that the verbal rephaf‘the bottom to the righitwas provided only
when the white arrow reached the target. When t¢isétipn of the red pyramid
was described, the index was already contiguolts both resources converg-
ing on a simultaneous spatial reference. What happe this coordination
when the pointing is non-punctual? In Fragmenth®, participant was de-
scribing the virtual scene. The first referent wWasroom and the arrow moved
around in circles covering a wide area, the roofier. As the participant
tried to define the material of which the room waade, he produced a
prolonged sound ¢ ") while searching for a word. Then the verbal proiibn
stopped completely, and so did the arrow’s movement

POINTING AT THE ROON POINTING AT THE FLOOR

125 01/24b0 125 01/26b0  01/2800

VE:
p: |_una stanza fatta tutta Lpavimento
di: e:: tipo: tle gno
A room made all of u floor kind of
wooden

Figure 13. The mediated pointing waits for the eédescription

As the speech resumed, the referent changed (fr@m‘rbon’ to the
“floor”) and the participant was able to find an apprateridescription for the
material (Ywooderi). Concomitantly, the pattern of the arrow’s mowarh
changed, no longer highlighting a wide circularaarbut a horizontal, short
one. Likewise, at the end of the fragment, theigipent delayed the verbal
description (and the brick wall) until the preparation of the pointing was
completed, and the index was contiguous to theaetdthe wall) (Figure 14).
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POINTING AT THE WALL

01/26 12.5 01/27 1255 01/28 125 @1/29 125 01/30 125
3 o e

VE:
P: Lpavimento tipo: Lz l!]e(\j ;;avmlrete in: %:littoni.

tle_gno mi sembra

floor kind of wooden I think
R:
Luhu
L I L |
01/2640 01/27L4 01/2845 01/2963

Figure 14. The verbal description waits for the ratml pointing’s stroke phase.

In Fragment 3, the arrow moved to the green pyramtfidn the verbal de-
scription had already started; the participantcired the verbal description by
saying ‘piramide: " (pyramid) until the arrow reached the target; the
description then continued with the adjectivertie ” (green).

In conclusion, mediated pointing represents a renbal resource well syn-
chronized with verbal ones.

5.3 Adjustments

Adjustments are likely to occur in mediated poigtiior various reasons,
including breakdowns of technical infrastructureuser’s lack of familiarity
with the tool. The adjustments of the arrow’s pgositwere part of the stroke
phase in Fragment 1, where the verbal descriptiohndt wait for their
completion in order to be produced. In the epistidstrated in Figure 15, the
adjustments are part of the preparation, since tloeyr when the position of
the referent has not been reached yet. The pattis not using a mouse to
control the white arrow but a trackball, which idess familiar todl The
virtual scene is projected on a wall in front ofetlparticipant and the
researcher, as usual, is next to the participetmg. movement of the arrow is
segmented and imprecise, as highlighted by theewdatted line in the first
frame of the pentagram, and the verbal descripsoproduced when the
movement is completed (Figure 15).
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POINTING
|
|
02/30 125! 02/31 12,5 02/32 125 02/33 125 2/34
| [ N N D D N D N NN N N e N v ) ey e Y
VE:
p: Lsulla stessa linea,(.)
a sinistra.
along the same line, to
the left.
R: | dove Lla piramide rossa?
si trova the red pyramid?
Where is

Figure 15. Adjustments in the preparatory phase

Our observations seem to suggest that adjustmeatac misplaced but
synchronized with the verbal and nonverbal dedoripand that, as in other
cases (Spagnolli, and Gamberini, in press), deakiily technical problems
becomes part of the mediated action itself.

CONCLUSIONS

In the previous paragraphs we have consideredusgases of mediated
pointing. Supported by the examination of theseegawe illustrated our pro-
posal that the pointing tool works as a prosthesitending and modifying the
repertoires of possible actions, and expandingréinge of reachable objects
(Haraway, 1991, ljsselsteijn, de Kort and Haan€520~rom this perspective,
pointing can be performed with arpodily-connecteddevice producing an
index expanding the definition of pointing to legitiret include a mediated
one. Mediated and natural pointing become differantalities of the same
practice, distinguishable in terms of the spatigteral affordances available in
the corporeal field. Mediated ‘movements’ can besidered as ‘gestures,” and
in fact operate as a nonverbal resource, in symghwith other verbal and
nonverbal ones. It is difficult to consider natugabinting as the ‘best
performing’ pointing modality in all tasks and &&gfs: even projects that have
started with the goal of emulating natural pointiegded up exploiting the
peculiar possibilities of pointing in a digital éaronment, for example the
ability to ‘touch’ objects that would not be acdbss in a real environment
(Hindmarsch, Fraser, Heath, Benford, and Greenhal®08). Finally,
adjustments are a likely component of mediated tpmjnand are managed
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without disruptions in the unfolding of the commeetive action, namely
without giving up to the synchrony between strokd gerbal reference.
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APPENDIX
Transcription conventions

I

overlap onset

latched utterances

0.5) pause, represented in tenth of a gkcon
) micropause

stretching of the preceding sound
rising intonation contour

falling or final intonation

cut-off or self-interruption

SN

Tl sharp rise/fall in pitch or resettingtloé pitch register

(@) transcriber’s descriptions of events (eaugh, telephone rings, ) or
non-verbal actions

>< compressed talk (rushed pace)

<> stretched talk (slowed pace)

(word) uncertain identification of the word
, ‘continuing’ intonation
? rising intonation
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