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Introduction

The following paper discusses the challenges faced by a team of developers in designing a
flexible, easy-to-use, cross-platform software tool for modeling, analyzing, and retrieving
meaning from multimodal data. This task is currently being undertaken at the Multimodal
Analysis Lab, Interactive and Digital Media Institute (IDMI), at the National University of
Singapore, where social scientists and computer scientist collaborate to produce user-friendly
and theoretically sound digital interface for analyzing multimodal media resources, such as
text, pictures, sound, and video, for application across a variety of academic disciplines and
professional vocations. The paper gives particular consideration to two important overlapping
aspects in the emerging field of multimodal study: the theoretical foundations on which to
base the study of multimodal text, and their impact on the development of a computer-based
tool for the exploration, annotation, and analysis of complex multimodal data. The paper first
outlines the aims of software development against the backdrop of social semiotic theory and
current developments in the field of multimodality, and then proceeds to address the many

challenges that developers face in designing the digital interface.

1. Aims of software development: A social semiotic approach to the

analysis of multimodal text

The twentieth century was unquestionably a time of rapid change and growth in the study and
understanding of human meaning systems. The increasingly powerful resources, both
technological and theoretical, developed over recent decades for studying multimodal
communication (that is, communication through various and multiple semiotic modes and
resources), have led to progress in this field of study, but also offered challenges as a result of
the availability of these new resources. Whereas researchers were in the relatively safe
position in the past to concern themselves, for the most part, with the linguistic aspects of
communication, the ongoing revolution in multimedia design and digital technology has led
to a proliferation of multimedia texts and artifacts (e.g., graphics, digitized photographs,
audio and video texts, three-dimensional objects in hyperspace) which routinely draw on
multiple modes and semiotic resources (e.g., language, visual imagery, gesture, movement,

music, sound, and so on) to make meaning. As Kress & van Leeuwen (2001, p. 1) point out,
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this is not simply a result of change in the practices of academia and scholarship: the wider
society of which academia is a part has undergone rapid change and development towards a
multimodal orientation within the culture at large. People tend to utilize multiple means for
communicating now to a much larger extent than was possible or customary even only a few
decades ago. The modern scholar of multimodal texts and artifacts must thus cope with
multiple modes of communication, as well as multiple theoretical perspectives upon which to

draw in the study of human meaning-making systems.

Not only have advances in digital technology opened up new areas of research, they also
impacted the ways in which users collect, transcribe, and analyze multimodal data (see
LeVine & Scollon, 2004; Jewitt, 2006). These two aspects of the development of a
multimodal semiotics —technology and theory — are thus inextricably intertwined and
interrelated. The development of a theory of multimodal communication — for example, the
study of music, film, website design, etc — has relied heavily if not been entirely dependent
upon the technological means by which the objects of its study — the particular texts from
which are derived the general theory — can be accessed and observed. The greater this access
—as for example with the increasingly powerful software resources for studying audiovisual
phenomena — the more powerful the capacity for the theorist to both develop descriptions of

such phenomena as well as to ground such descriptions in the analysis of actual text.

However, while efficient and sophisticated interactive digital technologies have been

developed for the design, manipulation and dissemination of multimedia texts and artifacts

(e.g.,suchas Adobe™, Pi casa™, | YWochhEve feen quicldytadoptedl by the

mainstream society, existing software tools for the analysis of multimodal data that integrate

visualization techniques, annotation, coding and interpretation in interactive interfaces are

often targeted at a specific branch of social science or industry, thus requiring a significant

investment on part of the users, who need to spend time and effort in adapting the software to

suit their individual needs and requirements (see Rohlfing et al., 2006). In addition, these

annotation tools maybe based on framewaorks that are more descriptive in nature rather than

analytical and systemic, offeringmostlyway s f or “describing effect s
inventories of the ways that precisedesi gn deci si ons can contribute

of multimodal objects and events (Machin, 2007, p. viii).
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To develop an effective digital interface for tracing the complex meaning making processes

of multimodal phenomena we propose to employ multimodal social semiotics as the

underlying theoretical foundation for our project, because we see interactive digital

technology as both the virtual and physical embodiment of multimodal social semiotic
communi cati on. From a s o cgisarbducedandriepootiuced per spe
under specific social conditions, through specific material forms and agencies. It exists in
relations to concrete subjects and objects, and is inexplicable except in terms of this set of

rel ationships” ( Hio)dlgkeBal&y &Thikaslt$2006, p. 293 e foo p .
believe that, in practice, texts of all kinds are always multimodal, making use of, and

combining, the resources of diverse semiotic systems to facilitate both generic (i.e.

standardized) and specific (i.e. individualized, and even innovative) ways of making

meaning. Interactive digital technology in particular (e.g., such as film, hypertext, video

games, etc.), routinely employs a mix of traditional and new media, which allows for a
multiplicity of semiotic modes and resources to unfold simultaneously on-screen. A social
semiotic approach to the study of multimodal phenomena is thus concerned with the multiple

and innovative ways in which semiotic resources are both co- and/or cross-deployed within

and across various modes of communication (i.e., visual, aural, and somatic) to fulfill certain
functions or objectives in particular contexts in the process-based environment of interactive
digital technology. Multimodal social semiotics offers the promise of a systematic,
comprehensive and integrative analytic tool
many people in different disciplines who deal with different problems of social meaning and

need ways of describing and explaining the processes and structures through which meaning

i's constituted” (24andtiguefornss th&kunderlyisgbasisfd@ tBe8 , p .
project under development (see http://multimodal-analysis-lab.org/).

2. Theoretical foundation and developments in the study of multimodality

2.1 Background to social semiotics and its application to the study of multimodal text

Social semiotics has its origins in the two independent, but complementary, branches of
semiotics as developed in the past century by the American philosopher Charles S. Peirce and
theSwiss-sFr ench | i ngui st Ferdinand de Saussur e. I

Il i fe of signs 1 n s o,p.il)éstegn’asenscohcedligtee undyinkr e s s, 19


http://multimodal-analysis-lab.org/
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relations between a signifier (the psycho-s ensor i al ,soundi mage®) and
abstract segThibanltd®Hhpup.201-21 6) . Saussure”“s notion o
making system informed structural theory as pursued by the Russian Formalists, and the

Prague and Paris schools of semiotics (see Djonov, 2005), which, in turn, inspired Roland

Bar t h e softhe lyering obnmeaning in visual semiotics. According to Barthes,

denotationthefirst | ayer of meaning refers to the , wh
while connotation t he second | ayer, encodes ,what i de
what i1 s represented, and through thepway in

94; c.f. Machin, 2006), whilst Charles S. Peirce essentially understood the process of

meaning making (semiosis) as encoded in the triadic relation between a signifier, a thing
signified, and an intepretant *“ @007epa8l)ed i n th
For Peirce,

A sign, or representamen, is something which stands to somebody for something in some
respect or capacity. It addresses somebody, that is, creates in the mind of that person an
equivalent sign, or perhaps a more developed sign. That sign which it creates | call the
interpretant of the first sign. The sign stands for something, its object. It stands for that

object, not in all respects, but in reference to a sort of idea. (CP 2.228)

(cited in Bishara, 2007, p. 81)

According to van Leeuwen (2005,p.3) t he “sign was considered t
semiot i ¢cs”, alt hahatgrim, sne mie o t e laecome ®© eprefared
[references?]. The noti on of ,semiotic resout+rces"” as

making is also influenced by developments in systemic functional theory as proposed by
Halliday, ,who argued that the grammar of a
,resource for mak19% gtedineaa lneéuweg, 8005, p(3L 9 H& | | i day "
functional theoryis| ar ge |l y b asysterd-stractore tieaory; butlit &lse assimilates

more abstract principles, such as Hjelmslev"®
terms of content and expression, and instantiating in terms of system and instance (see

ledema, 2003,p.31) . The chief organizing principle o
,» System", or more specifically thexxvigystem n
the system includesa"( Wherlket henthypyicendist mad
options, and (3) the ,realizations?®.
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Halliday® (1994)
construct of a system
network:

CONTENT
(meaning) 3) the realizations

signified
(i.e., that which is signified)

sign =

. encoded in _ 2) the setof
semiotic | (realized through) - possible options
resource

EXPRESSION e ey
(reprgs e_r?tatuon) (where the
= signifier choice is made)

(i.e., that which does the signifying)

Figure 1: Underlying Principles of Semiotic Systems

A systemic functional theory is essentially a theory of ,meaning as ,choice", by which a
language, or any other semiotic system, is interpreted as a network of interlocking options:
“not a conscious decision made in real ti me |

1994, pp. xiv-xxvi). As van Leeuwen (1999, p. 29) pointsout , t he principl e o

should not be misinterpretedas, i nt enti onal choice”". While it
certain contexts and situations, *“it may al s
habit acquired unreflectively,oranuncons ci ous i mpul s,@729.(van Leeu

Another influential factor, especially for researchers working within a social semiotic
tradition, is Halliday®s metafunctional pri
kind of semiotic system, is structured to make three kinds of meanings simultaneously,
explained in terms of metafunctions, i.e.,
e the ideational metafunction, which comprises both an experiential and
logical element, the first of which is concerned with how we represent
experience, the second with experiential relations of interdependence;
e the interpersonal met afuncti on, which e
role relationship with their audiences, and their attitude towards the
subject matter; and
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e the textual metafunction, which is concerned with how the text is

organized.

Halliday*"s systemic functional theory, wi t h
has been especially significant for the study of multimodal text, which study is

explored in greater detail in section 3.2 below.

2.2 Developments in the study of multimodal text

To some extent the enquiry into the nature of multimodal discourse has been one of the

primary challenges through the past century, beginning with the shift from an exclusive focus

on one mode of communication, e.g., written text, to the interest in spoken text, with the

invention of phonographic recording technology in the late nineteenth century. However, as

multimodal study inevitably involves the study of domains of meanings outside of linguistics,

we need to duly acknowledge that other established disciplines have been dealing with these

fundamental questions long before linguists began grappling with the concept of

multimodality. For instance, in fields such as film and media studies, the visual mode has

long been held as the central focus of academic enquiry, and, as Machin (2007, p. X) points

out, “many excellent books brim with ideas a
traditions outside the field of social semiotics have established valuable theories and

methodologies for studying non-textual phenomena long before their treatment within the

emerging field known as multimodal discourse analysis, which has been of particular interest

t o f or mer tbased discigimeg(seedvigchiri, 2007, p. x). The most notable and

established advances in the development of frameworks and theories for the analysis of visual

images within a social semiotic/systemic functional perspective are perhaps those pioneered

by the works of Kress&v an Leeuwen (2006 [1996], 2001) an
theories have been variously adapted and expanded for the analysis of static, printed text

( O" Hal | arBaldry,& TRitaudt,&006), dynamic media such as film and video

(Baldry & Thibault, 2006; Kress & van Leeuwen, 2006; van Leeuwen, 2005; Baldry, 2004;

O“"Hall oran, 2004, |l edema, 2001; T&Airhidawdtul t, 20
2006; Djonov; 2005, Lemke, 2003, 2002), and studies of embodied social (inter)action and

gesture (Norris, 2004; Martinec, 2004, 2001). While some of these approaches are more

closely situated within Halliday"s systemic
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metafunctionalandrank-b ased or gani zati on, adtdtleesystemippr oach
origins of mul ti mod,®.603;t.fyJewitl f@tbcamang)ant i nou, 200

One issue that emerges out of the theoretical development of multimodal studies is the

multiplicity of approaches available for the study of multimodal phenomena. Thus, the study

of multimodal data is inherently an inter-disciplinary exercise. This is reflected in many ways

in the way in which multimodal analysis proceeds, and according to what frameworks and

theories. Whilst linguists are often ignorant of both theoretical and practical approaches

outside their specific academic field, “the
systematic procedures for both textual and v
(Machin, 2007, p. x-xi), with the effect that those who are used to more structured, systemic

approaches forthestudyof mul ti modal text may be |l ed to b
and cultural studiesisi mpr essi oni stic and carried out wit
(Machin, 2007, p. xi).

Despite the progress that has been made in the conceptualization of multimodal theory, many

frameworks and theories for the transcription and analysis of multimodal data continue to be

i mpl ement etde oni "t ,h b;lesenigeethogologies, which are not only

extremely laboriousandtime-c onsumi ng to construct, but whic
anal yst®“s ability to display, describe and a
interplay of semiotic choices, especially in the case of the video text and interactive digital

sites” (O" HalO)(seerTabla 1 for dudidattod., p .
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Table 1: Example of Page-based Analysis

Phase/Suphase [2c i The monkey
SEQUENCE 9 SHOT 66

\Visual Frame

Frame 379 Frame 380 Frame 381 Frame 382 Frame 383 Frame 384

Sound: Soundtra

e s L — —— e =

Music £ drums, rock music
Volume: (f), Tempo: F
Song Rocksinger: (SCREA:::M)
Speech
\Verbal Descriptio (Pet monkey raises paw to its head, covers its eyes). Plaque beside monkey reads
“O JEITO CER....DEFAZERCER.., i .e., the skilll/lw
Narrative Participant:1; Vector: Y:gaze:off-screen:engaged:viewer + Movement: Y:directed at
Representations self:body part; Process: Circumstance of Means
Conceptual Visual Metaphor, Humour, Irony
Representations
Mood Direct Address: Y:demand; Size of Frame: medium long shot; Social Distance: close
social; Angle/Power: HP:frontal:involved, VP:median; CM:stat
Modality Colour: naturalistic S/D; CX: low; Depth: shallow:central;
Composition Salience: Figure:Monkey:focus+placement+contrast; Framing
Graphic/Rhythmi -«Graphic Conflict: colour+
SpatieTemporal «Rhythmic/ Dynamic Match:
Relations ST-Discontinuity: FX:shock cut

~Tempor al CSimljangityct i on:
Intersemiotic -
Relations

Ongoing innovations in media design and technology, however, constantly give rise to new
and different forms meaning making processes, which allow for a multiplicity of (alternative
and innovative) system choices to be accessed and displayed simultaneously on-screen. Of
course, as Machin (2007) aptly points out, digital technologies can explain how this has
become so much easier to do, but they do not allow us to explain what kinds of predictable
patterns can be found in multimodal objects and events (Machin, 2007, p. 20), or how they

combine to make meaning in multiplicative ways.

The effective mapping of multimodal phenomena across modes and media will thus be
dependent upon the development of an efficient, integrative software application that allows
for the array of possible system choices to be displayed and analyzed simultaneously on-
screen. As such, our goal will be to develop a multimodal database that will allow for
realization patterns to be identified, traced, and displayed across different media and modes
of communication. Ultimately, our project endeavors to contribute to the development of new
tools and approaches that give due regard to the interactive characteristics of multimodal

media, by fusing social semiotic theory with computer-based techniques and methodologies.
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3. Multimodal interface design: challenges in bridging the gap between

theory, design, and application

One of the many challenges software developers face in designing a digital framework

interface that is theoretically explicable, principled and consistent, and — at the same time —

accessible to a wide variety of research fields and applications, including the novice to

multimodal social semiotics, is the formidable task of assimilating these two potentially

competing interests or motivations. On the one hand, theoretical consistency requires that one

specify, in the scientific manner, exactly how one is deploying certainterms—-s uc h as , mo d
and ,semioti c r e sheatherbaed; onefisdeveloping ssoftavanecoel for On t

use by a variety of social users from (potentially) a variety of academics fields and

disciplines, as well as practitioners, with differing academic registers and specialist

terminology. Beingclearabout t he use of one"s terms is cl eas
accessibility of interface functionality, and a host of ,foreign” terms — even with detailed
glossaries for their explanation—c an of fer a forbidding introduc«
software application.

3.1 Developing a shared terminology

3.1.1 Definition of mode/medium/semiotic resource

Without wishing to engage in the ongoing debate amongst researchers/theorists about what
constitutes a mode and/or medium, the authors are acutely aware that these concepts are often
understood differently, even by researchers working within the same branch of social
semiotic traditions. Nonetheless, as Constantinou (2005, p. 604) rightly observes,
terminological and conceptual agreement between different approaches to multimodality

would further aid their complementarity or t

most multimodal researchers and theorists see mediaa s t h e physical stuff
communication (Constantinou, 2005, p. 611), there appears to be far less agreement about the

term mode Kress & van Leeuwen (2001, p. 21), for example, distinguish between mode

which is on thmedpmomwthernth" | si v, tdoed , expressi

modes as ,semioti c er edseofuirnceeds “a,s whhiel € maetdeira aal
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production of semiotic products and event s,
(Kress & van Leeuwen, 2001, p. 22). Other researchers see modes more generally as means

of representing, and media as means of disseminating (Constantinou, 2005, p. 609; c.f.

LeVine & Scollon, 2004, p. 2). Constantinou (2005) is of the express opinion that the

concepts of modeand mediacan never be absolutely defined or bounded and would need a

sufficiently open definition that includes not only the tools and technologies of dissemination,

but its practices and infrastructure too (Constantinou, 2005, pp. 607- 611).

However, rather than conflating these different dimensions of semiosis, in designing an
effective digital interface developers may choose the alternative option of treating modes as
primary sensory experiences, comprising the visual auditory, and somaticmode (see

O" Hal | or gahe latterpebtaddnBidotg sensory systems which have to be instantiated by
the human subject® through the semiotic resourcesf kinetic action or movement, stance,

posture, gesture, haptics (touch), facial expression, and so on.

The above definition not only proffers a clear distinction between the terms modeand

semiotic resarce but forms the stepping stone for building a repository of options from

which users can then choose to select those that are relevant to the respective phenomenon

under analysis. Although LeVine & Scollon (2004,p.2) posit t hat ‘thather e ¢

does not exist in some medium”, not al/l mo d e
by Baldry & Thibault (2006,p.4) , “[ d] i fferent semiotic modal
in different ways according to the different media of expressiont hey wuse” . That i s

propose, firstly, to differentiate between staticand dynamicforms of media; considerations
that will also have an impact on other design factors such as template layout?, and secondly,

in terms of the semiotic modalities deployed (see Illustrations 1 and 2).

1t should be noted, however, that -htumasn “s eem toittiice smo dse
animals, f or example, who may be considered the primary
»,avat ar s " SeponcelLifemd cemputer games.

2For exampl e, whil e h o teriplates may helmore practicalor captulingteec or e“ t yp e
rhythmic and temporal characteristics of dynamic multimodal texts, such as represented by sound, music and
film (e.g., see Martinec, 2007; Baldry & Thibault, 2006; Rohlfing et al., 2006; Tan, forthcoming), static media
may perhaps be best analyzed in an overlay editor that allows for annotations to be inserted directly onto the
semiotic object.
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File Tools Import
=

— C:/lzers/S abine/Deskiopafin Mbdad, Install Midas/D atabazes/Tempatet oclkupl

DYNAMIC MEDIA
VISUAL: FILM

TYPE/GENEE:
ADVERTISEMENT
ANIMATION
FICTION
DOCUMENTARY
NEWS

|REAL LIFE INTERACTIONS
AURAL: SOUND
TYPE/GENEE:
BROADCAST RADIO
REAL LIFE DISCOURSE
STATIC MEDIA
ADVERTISEMENT
NEWSPAPER

PAINTING
PHOTOGRAPH
HYBRIDS/COMPOSITES
HYPERTEXT
COMPUTER. GAME

CD ROM

CREATE YOUR OWN

Illustration 1: Mock-up of Prototype Entry-Page

Static media, such as a painting, a photo, a page-based advertisement, or a printed newspaper
front-page, for example, do not draw on the auditory mode to make meaning. Similarly,
analysts interested in tape-recorded telephone conversations or radio broadcasts will have no
need for the visual and somatic (although it needs to be acknowledged that with advances in
media technology, such as internet podcasts for example, traditional modal boundaries are
constantly being transgressed and transcended), whilst an analysis of composite media like
internet web-pages, or real-life cultural artifacts such as baby pram rattles (see van Leeuwen,
2005; 2008), will involve all three (visual, auditory, and somatic).
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= C:/lserz/Sabine/Desktop win MAL Install/Mia4./Databases/T emplatebd ockupHybridz.db

|)n

I [Time i Seconds |n ' 10

SEMIOTIC MODE/RESOURCE: VISUAL
‘Webpage Elements:

STILL IMAGE
Screengrabs (insert image here)
Webpages == ] ~ e

Photographs n W““

| Graphics

Icons

L s

SELECT ANNOTATION FRAMEWORK
DYNAMIC MEDIA: FILM

VISUAL FRAME (insert filmstrip here)

24
i
LT3

DY INAMIC-MEDA : ANIVWATION fnseri{drag resource herey -

‘ TEXT
[On-screen Text (Film): -

Representative Stll
-

| Diegetic displavs LG (elevator button)
| Non-diegetic displavs

hics
[Closed Captions
Credits
SELECT ANNOTATION FRAMEWORK

SOUNDTRACK

Speech

Speech TypeFunction:
| Narration

|Song K You can run on for a long time | run on for a long time | run

| Music

Sound Effects

SELECT ANNOTATION FRAMEWORK

SEMIOTIC RESOURCE: HYPERLINKS
| SELECT ANNOTATION FEAMEWORK =

Fl I, 3

m

Ilustration 2: Mock-up of Prototype Template for Composite Media

In addition, an effective digital interface needs to take into account of what Baldry &

Thibault,2 006) subsume under the notion of the ,r
to Baldry & Thibault (2006,p.18) , “mul ti modal texts integrat.
semiotic resources to their princesipplyes of or
juxtaposed as separate modes of meaning making but are combined and integrated to form a

complex whole which cannot be reduced to, or explained in terms of the mere sum of its

separate parts”. The meani ng ohtyexplan,isther al phe

composite product of this combination, rather than the mere addition of one mode to another
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(see Baldry & Thibault, 2006, p. 83). Consequently, as noted by ledema (2003, p. 31),
“semiosi s not anal ys e docksaorstractares,ginterinsofd i scr et e
socially meaningful tensions and oppositions which could be instantiated in one or more

(structwural) ways"”.

This, in turn, gives rise to the fundamental question —at least in terms of modeling the
theoretical interface — of how the different semiotic modes and resources should be
configured. For example, should written and spoken language be considered as separate
semiotic resources, o r imtra&sentiodcrphenomena when they involve just one mode of
communication (e.g., the auditory, as in the case of tape-recorded conversations®), and inter-
or cross-modal phenomena when they utilize more than one mode? At the same time, should
we treat these phenomena a smonp-s e mi whten they‘involve just one semiotic resource
(such as speech, for example, in the case of taped conversations), and ,multi-semiotic* when
they utilize two or more semiotic resources, as in the case of written text, which may draw on

both language and typography for meaning making (seeO" Ha |l | o gr;d089¢). 2 0 0 8

These issues strikes at the heart of software interface design: how to set up the interface so as
to provide an intuitive but also theoretically consistent way to analyze and represent
audiovisual and multimodal data. Is initially thinking of or approaching multimodal texts in
terms of their perceptual categories —audio, visual and somatic — or their common social
designations — written, spoken, gesture, body language — an effective and theoretically
justified way to proceed? There is a undoubtedly a tension between the need to develop
theoretically consistent models of such phenomena and the need to devise accessible
categories and definitions that will enable the users of the software tool to feel that the terms
and concepts they are being asked to negotiate as they interact with the interface are familiar

and transparent.

*Many researchers and theories propose that all texts
interested in just one semiotic mode or resource, such as speech in the case of tape-recorded conversations, the
data itselcfonuielxlt ubael iaz e,dd'e r ecord of a phenomenon that

communication. Anecdotal evidence suggests, for example, that many call centres require their front-line staff to
use a mirror to ensure they are smiling when engaged with customers over the phone.
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3.2 Principles of Organization

Other problems in interface design are bound up with principles of structural organization.
For example, several of the existing social semiotic frameworks for the study of multimodal
text draw on different dimensional principles of organization, including, but not limited to,

metafunctions, stratification, rank-scale, delicacy, etc.

3.2.1 Metafunctional Orientation

As Martinec (2007, p. 157) observes, it seems to be a generally-held belief on the part of
social semioticians who are influeanlced by
semiotic modes and resources express ideational, interpersonal and textual meaning

simultaneously. However, while some of these approaches adopt a metafunctionally-based

framework as the primary organizational principle on the premise that metafunctions realize a

Ha

higher order of meaningacross modes and r el84¢ Krescaedvan ( O Tool e,

Leeuwen, 2006 [ 19,2008n),cthes, wWHile firmlprootedin the @n@tOof
social semiotic/systemic functional theory, do not choose metafunctions as the overriding
principle of organization, but rather focus on the realizational properties of the various
semiotic modes and resources and their capacity for meaning-making (van Leeuwen, 1999;
Thibault, 2000; Baldry, 2004; Baldry & Thibault, 2006). The challenge of developing a
theoretically sound and consistent digital interface is further compounded by the fact that

there seems to no common agreement on the descriptive terminology adopted by researches

and theorists, as ndidandl lhbelschavebéersvariably adgptedardlre- met a f u

modeled.

It is clear that the way in which we design our technical and semiotic interface for the
exploration, analysis and presentation of multimodal data will both enable and constrain the
scope of such exploration, results of such analysis and form of such presentation. For
instance, if we were to organize the interface around the metafunctional dimension — in other
words, assign all semiotic resources a place within the metafunctional framework — it would
undoubtedly be seen as a powerful way of both analyzing and describing meaning potentials
within established domains of enquiry, such as those based on language and visual design,
and, in addition, it may also stimulate a certain type of exploration within less well described

semiotic resources (such as music, for example). On the other hand, assigning metafunctional
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roles to particular meaning-ma ki ng acts i nevidtoavml"y ampeproasdanit g
describes just one of the effects of the realization process. Moreover, metafunctional
realizations are inherently context-bound and not universally applicable across media, genres,

and meta-discourses.

An alternative approach would be to allow users to explore the metafunctional orientation of

aparticul ar phenomenon without a providing a ,f
orientation (that is, what role/s a semiotic resource is playing in terms of its metafunctional

meaning potential), by offering,, i n v e n tpotative eadiZational phenomena for certain

categories of multimodal media to which users can add their own interpretations. This would

empower users to gain insights into phenomena that might otherwise escape their attention,

and — at the same time — aid the search for other potentially meaningful distinctions in

semiotic resources that have not yet been explored in detail.

3.2.2 Rank-Scale Differentiation

In addition, developers are faced with the dilemma whether the digital interface should be

organized in terms of a constituent rank-scale, as proposed by Halliday (1994, p. 35), which
operates on (1) the principle of ,exhaustive
expression/representation fulfils some funct
based on notion that elements of any given rank are constructed out of elements of a rank

bel ow; and (3) the principle of ,discretenes

discrete boundaries.

Whilst researchers working more closely within a systemic functional tradition appear to

favor a rank-based organization, this approach has been questioned by others, chiefly for
pragmatic reasons. Van Leeuwen maintains, for instance, that the notiono f  r anotk “
always necessary in the analysis of images and that the choice of modelling semiotic systems

in terms of multiple ranks as opposed to flatter hierarchies may in any case be related to the
hierarchical or more levelled structure of the social system that happens to contextualise the
semi ot i c(citedmaartynec,i2007, p. 162), whilst Martinec (2007, p. 162) believes

that the choice of having ranks or not may in fact be determined by methodological aspects

such as the size and nature of the phenomena under investigation. For example, analysts

interested in unraveling the meaning-making potential of a single, page-based advertisement,
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artwork or painting, may choose to benefit from the close analysis that a rank-based

organization can afford, whilst researchers concerned with identifying patterns of style or

ideology in large corpora of complex, multimodal data may not see the need for it nor have

the luxury of attending to such matters. Other researchers may reject a rank-based

organization on account of the principle of ,discreteness"”. ledema (2003), for example,

observes that in the analysis of dynamic multimodal texts, the boundaries amongst the

di fferent semiotic di mensions of representat
with what® and , arbhiaherentty Hund and corgtantlyfshyftingy(ledanta,” |,

2003, pp. 33-38; c.f. Jewitt, 2006; forthcoming).

3.2.3 Models of Stratification

Another problem that confronts the researcher-developer is the question of whether to model

the digital interfaceinter ms of strati fi cation, based on Hj
which appears to be the preference of certain analysts working within a systemic functional

tradition (such as represented by Thibault, 2000; Baldry, 2004; Baldry & Thibault, 2006; and

O" H aah 20@8a). According to Kress & van Leeuwen (2001,p.20) , t he “basis o
stratification is the distinction between the contentand the expressiorof communication,

which includes that between the signifieds and the signifiers of signs used”. As a result of the

invention of modern communication technologies, they propose that the content stratum

could be further stratified into discourse and design, while the expression stratum could be

stratified further into production and distribution.

For Baldry & Thibault (2006, p. 224), on the other hand, who interpret the stratification

model in terms of displayand depiction expr essi on and content rep
same semioti c c oAcaeordingiomaldwyi&Jhibault (2086npa. 224-826),s .

the expression straturof a video text consists of visual resources such as lines, dots, the

interplay of light and shade, colour, and so on (Baldry & Thibault, 2006, p. 224). Whereas the

expression straturof visual semiosis is based on the displayof visual invariants and their

transformation, the content stratunis based on the depictionof a visual scene consisting of

actions, events, persons, objects and so on in the depicted world. Displayand depiction

therefore pertain to the expression and content strata, respectively, they explain.
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Al ternati vel y, a) modelddrtHeardallysis of astatic grintdd X, th &rms
of language, the content stratuneonsists of discourse semantics (paragraph and text) and the
lexicogrammar (word group, clause, clause and clause complex), while the expression
stratum consists of phonology and typography/graphology for spoken and written language
(O" Hal | arp.ai4D). HoreOef tBe systems for visual imagery are not the same as
those for | anguage,
semiotic r esour cagps4d9). Th€ thid eeduire diffesen descriptived 8
categories and analytical approaches, she claims. The systems of the different semiotic

“whi ch esbstweenthetwob vi ous poi

resources — language, visual imagery and symbolism — can be theoretically integrated as
illustrated in Table 2.

Table2: AnExampleofaSt r at i fi cati on Model for Mathematic
IDEOLOGY
GENERIC MIX
REGISTERIAL MIX
1 < INTER-SEMIOSIS >
CONTEX
MINI-GENRES, ITEMS, COMPONENTS and SUB-COMPONENTS
LANGUAGE MATHEMATICAL MATHEMATICAL OTHER
CONTENT VISUAL IMAGES SYMBOLISM
< INTER-SEMIOSIS >
Discourse Semantics
24
(7p]
Q
E Discourse Inter-Visual Relations Inter-statemental
n Work Relations
o
F_J < INTER-SEMIOSIS >
=z
Grammar
Clause complex Episode Statements
Clause Figure Clause
Word Group Part Expression
Word Element
DISPLAY | ¢ INTER-SEMIOSIS >
Materiality
Graphology, Typography and Graphics
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3.2 Fusing the Digital Interface with Social Semiotic Theory

Another issue that emerges is one that can also be traced back to more traditional semiotic
studies: that of how to relate the different aspects of the multimodal communicative process
to one another and within a holistic perspective of meaning as a unified act. These are issues
not just of theory but also of practice in terms of software development. The configuration of
a software tool for academic (as well as non-academic) purposes is mutually dependent upon
abstract theoretical issues as well as how these are applied in the design of the digital
interface, as well as the storage of analytical choices — such as annotations in different

semiotic systems, resources and modes — in the relational database.

One of the strengths of multimodal social semiotic theories is that they are holistic systems
which focus on semiotic resources and their inherent potential for meaning-making.
Developing an integrative digital interface nevertheless requires us to re-focus our attention
on the structural properties of semiotic systems per se In order to understand how a social
semiotic framework can (and needs to) be adapted in designing the digital interface, and
perhaps more importantly, to recognize the limits of it, we need to consider the underlying

basics of semiotic principles.

According to Turner (1994, p. 121), semiotics sees social meanings as the product of the
relationships const su ghrs@yd,isthebasiveieoh , si gns " .
communication, and it can be a photograph, a word, a sound, an object, a piece of film, in

other words, anything that might be deemed significant in a certain context. According to

Eggins (1994, p. 15), we have a sign when a meaning (content) is arbitrarily realized through

a representation (expression). Eggins sees signs (in other words, semiotic resources) as the

fusion or synthesis of content (meaning) and expression (the realization or encoding of that
meaning). Designing the digital interface,

resources, separating expression from content (see Figure 2 for elucidation).
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signifier
visualfauralls omatic
representation

semiotic
resource
low-level features

on the display/
expression stratum

v
automated and/or
semiautomated
detection

encoded in/
realized through

signified

meaning potential

semiotic systems

mid-high-level
features

on the depiction/

content stratum

v
manual annotation/
description

'
|
v

automated output/
visualization of
analysis

Figure 2: Proposed Model for Framework Interface Development

In the digital interface, the Signifiers i.e., the representations of observable phenomena on

the display/expression stratum, are synonymous with low-level features that can be detected

by computer-assisted technology (see Smith & Kanade, 2005), such as pattern recognition,

object detection, histograms, Gabor filter banks, etc. According to Smith & Kanade (2005, p.

2),  “-level and mid-level features describe the content according to the level of semantic

understanding. Low-level features simply represent statistical content such as color, texture,

audio levels, together with the detection of on-screen text, camera motion, object motion,

f ace

detect.

on

a n dleveh featires attengpot toainteipret $emaatia t | o n

content or meaning, whereas high-level features inevitably involve some form of output

display or application (Smith & Kanade, 2005, pp. 2-4).

Consequently, in the digital interface, the signified meaning potentials realized through

semiotic systems can thus be equated to the mid- and high level features on the

depiction/content stratum, as they will invariably involve an interpretative element that finds

its expression in a higher-order form of user-annotated or computer-assisted output or

translation. Utilizing computer-assisted technology to detect low-level features (which has

been applied successfully in the area of video mining, video characterization and

summarization: see Rosenfeld et al., 2003; Smith & Kanade, 2005) provides the starting point

”
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for moving away from pure annotation-based analysis, essentially freeing the analyst to
attend to the higher-level aspects of interpretation. Furthermore, computer-assisted semi-
automated analysis (e.g.; one-click systemic annotation) will ultimately feed back into the
development of algorithms for automated analysis, via a significant increase in the available
corpora of higher-level analytical data in their (realizational) relations to low-level

(expressive) features.

3.4 One template/framework interface? Or many?

Another consideration in the design of a digital interface, apart from the question of how and
whether the different approaches to the study of multimodality can indeed be harmonized
within a single framework for interface design, is, of course, the all-important question as to
whether or not a single theoretical framework can in fact adequately account for the different
semiotic systems that multimodal meaning making entails and that multimodal analysis and

transcription seeks to describe (see Baldry & Thibault, 2006, p. 1).

Asvan Leeuwen (2005,p.4) points out, “social semiotics
actions and objects that have been drawn into the domain of social communication and that

have a theoretical semiotic potential constituted by all their past uses and all their potential

uses and an actual semiotic potential constituted by those past uses that are known to and

considered relevant by the users of the resource, and by such potential uses a might be

uncovered by the users on the basis of their specifcne eds and i nterests”. H
“Is]J]uch uses take place in a soci al context,
practices that regulate how specific semiotic resources can be used, or leave the users

relatively free in theiruse ofther e sour ce” (v am4).Va eeauwen (2Q05) 2 0 0 5
draws our attention to the complexity of meanings available in society at large, in which a

single, monolithic repository of semiotic resources will never be able to account for all the

possible meanings that a given expression or realization will have in a given context. He

nevertheless believes that one of the key contributions semioticians can make to

interdisciplinary research projects is “inve
permutations a given semiotic resource allows, and describing its semiotic potential,
describing the kinds of meanings it affords?”

recognized, that |ie, as It wer @anlebkuaen,ent i n
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2005, pp. 4-5). Accordingly, this entails building inventories that are not made with an

immediate, urgent purpose in mind (see van Leeuwen, 2005, p. 6).

Consequently, for the software developer, this may mean building not one but many generic

framework interfaces for several well-researched and documented popular media genres,

such as film and advertising, for example, on the basis of meaning potentials that have

already been established in society for a particular phenomenon or event, and leaving the

.l nventorizing"® of meani ngs that have yet to
specialized research field to the potential future users of our digital interface. Flexibility is

thus a guiding principle in our software development agenda; but again, this within the

context of usability and accessibility: the functional flexibility must not come at the cost of

increased complexity.

Conclusion

As we are confronted with these questions and challenges in the design of digital interfaces

and functionalities, we ask ourselves how these tensions identified above are indeed

resolvable in a way that both theory and application can harmonize. Although our project is

still in the initial stages of development, we have already found that what might appear at

first to be a simple task —that is, developing a digital interface for the analysis of multimodal

data — in fact represents an exercise in modeling theory, or rather multiple theories. The

| ayout of the interface, configuration of el
frames for multiple presentation and analyses of a variety of interacting semiotic systems and

phenomena; the decisions as to what categories to include and how to arrange them in such as

way as to facilitate particular types or styles (traditions) of analysis; the

presentation/visualization (and auralization) of data and of analysis: all of these issues and

many more are essentially grounded in the theoretical frameworks and models that one

adopts as the basic, t empl at e* and motivating a@dide in d
technologies for the study of multimodal phenomena. Multimodal interactive digital

technologies thus provide for the researcher the same advantages that they provide for the

wider community: an opportunity to represent and manipulate multi-modal and multi-

semiotic phenomena in texts (and theoretical models of such) in such a way as to increase our

(academo-)cultural semiotic potential, and understanding and appreciation of that potential.
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