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Abstract. We address the conceptual modelling of hypermedia regarded as semi-
otic texts, whose meanings are conceived by a designer, transferred through the
artifact and interpreted by users within their context. We outline the communi-
cation framework, with the artifact embedding the images of the designer and
user. The full model is represented in terms of four interrelated modules: story,
discourse, text and social-relational ontologies. The first and second one account
for the narrative structures underlying the hypermedia content, which is exter-
nalized through sensorial qualities that, in turn, evoke impressions into the user.
The model addresses issues that are poorly covered by the description standard
MPEG-T7. It can be used for analysis, evaluation, indexing of existing hypermedia
as well as the design of new ones.
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1 Introduction

In the field of hypermedia design, a renewed interest is being due to the construction
and transfer of meaning, as well as to the study of interpretive processes underlying
the user media experience [1]], [2]. Meanings are the result of a design, intended for a
class of users inscribed into the product. The latter is a mediator towards the user who
reconstructs (i.e., interprets) the meaning according to his/her goals and contexts [3]],
[4]. Such an approach is more comprehensive (holistic) as compared with the design
models inspired to software engineering methodologies [5], [6], and promising towards
a semantically-oriented modelling of hypermedia which is the subject matter of the
present paper. We propose a set of ontologies and a vocabulary, adopting semiotic con-
cepts. Earlier attempts to use Semiotics concern the design of multimedia interfaces,
the so-called Semiotic Engineering [[7]; a semiotic model of information artifacts is re-
ported in [8]. A more complex model [9]] was inspired to the generative construction of
meaning. A number of reasons motivate the choice of Semiotics in the present context.
First, the fact that semantics is strictly related to a dynamic, participative construction of
meaning by designers and users appears a reasonable assumption. Second, the concept
of text - intended in a general way as a system of related signs - provides a scaffolding
to integrate the multiple forms of hypermedia. It also provides a solution to the semantic
gap problem, i.e., the difficulty to assign semantics to the low-level features due to the
lack of ontological bridges among concepts from different conceptualizations. Third,
the idea of media experience is strictly related to that of narrative, i.e., a primary sub-
ject of interest of a semiotic investigation. Last, a number of social relationships are
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involved and accounted for, along with the cultural issues - the distribution of shared
values and points of view within a social context. The paper is organized as follows.
A critical discussion about the MPEG-7 content description gives us the opportunity to
introduce the basics of our meta-model, which is presented in Sections 2 and 3. Sec-
tion 4 contains the ontologies that detail the model under different perspectives. Our
conclusions are reported in Section 5.

2 The MPEG-7 Content Description

It is the metadata initiative that aims to create a standard content description which also
deals with the meaning of information [[11]], [12], [L3]. It includes four components:
the Description Definition Language (DDL); the Audio; Visual and Multimedia De-
scription Schemes (DS). MPEG-7 does not incorporate formal semantics and is based
on XML-encoded metadata. Although it is not a meta-model like AHM [3], it embeds
a conceptual model, i.e., an abstraction of the artifacts that can be described by the
standard.

Content Entities. MPEG-7 does not apply a clear-cut distinction among the data, their
physical manifestation and their meanings. Actually, it is not clear what the concepts
Multimedia Content and Content Entity refer to in [[10], [14]]. It appears that the content
structure refers to the organization of both the media source and the spatial-temporal
layouts of the rendered data. However, those structures refer to distinct “structuring
spaces”: the former concerns the ways data are packaged within the format container -
e.g., a file; the latter, the organization of visual/aural signs within the presentation space
- e.g., a display. The need is apparent of a distinction on conceptual grounds. A step
forward is accomplished by addressing semiotic processes. A digital object - the media
source - is a sign in the real world to be interpreted by the HW/SW platform in terms of
another sign, presented through the interface. The latter signs, organized into a text, act
as stimuli for further semiotic processes involving the user.

The Narrative Perspective. MPEG-7 adopts a narrative perspective. Accordingly, the
Authors distinguish among reality, content entities and narrative worlds, which is con-
sistent with the view of the early semiotician C.S. Peirce [15]. However, the perspective
does not seem to have been consistently maintained by the Authors. Although the De-
scriptor Schemes provided by the standard - object DS, event DS, concept DS, - and
the normative semantic relations - agent, patient, beneficiary, - are, in principle, general
enough to represent narrative structures, the analyst is left alone in this task. The need
is apparent of aggregated concepts to represent narrative programs or schemas, such as
the canonical one by A.J. Greimas [16]. We propose to adopt a true narrative stance;
we articulate the model into three levels: story, discourse and text [[17]], and provide a
specific ontology for each. The choice to regard the hypermedia as a narrative text is in-
dependent from the particular genre, like storytelling. We claim that narrative naturally
unfolds because of the receiver’s attempts to make sense, no matter whether the product
actually tells a story.
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Creation Information Tools. The tools describe the generation process of a content en-
tity by explicitly assuming that hypermedia have little or no relation with the stakehold-
ers designers, users, ... - responsible of their ideation, development and use. Therefore,
content is reduced to what its media components - text, video, audio, ...- represent.
With a different stance, we claim that a content entity is always the result of a design,
which inevitably embodies the imprinting (images) of both the authors and the intended
users. Our proposal is to explicitly account for the images of sender and receiver as in-
scribed within the hypermedia. This is relevant in application areas like brand marketing
and edutainment, where the quality of a product is assessed by looking not only at its
technical features, but also at the effectiveness in communicating the brand identity, or
the author intentions to teach, persuade, inspire.

Sensorial Features. The standard proposes a set of tools that describe visual and audio
features. The former include color, texture, shape and motion descriptors; the audio,
descriptors for time and spectral analysis of signals. The tools are useful for content
retrieval, genre classification, mood identification, content matching; they allow to rep-
resent features of a hypermedia at a physical and perceptual levels. The need arises to
relate the features to higher perceptual and cognitive impressions. We explicitly link
sensorial qualities to abstract features such as the aesthetic, affective, and ludic impres-
sions that can be evoked [4]]. As a consequence, the way is open to represent the intended
user’s experience and exploit this information for “experience-based” retrieval.

The Active User. The standard provides descriptors for the semantic annotation of
narrative worlds as depicted in multimedia content. The potential events involving the
user are not taken into account. Therefore, the standard does not support interactive
products in which the user takes an active role in the story - e.g., she is a character of
the story - or selects the next scene to be performed. We shall detail both roles in section
4.2. As a matter of fact, sender and intended user are not explicitly represented, so it
is not possible to assign them some action/event in the story nor in the discourse. Our
proposal is to account for a possible world, by which we mean the set of potential events
- narrative programs - inscribed within the hypermedia, including those associated to
the image of the sender (addresser) and that of the user (addressee), as sketched in
Figure[Iland

3 Hypermedia as Semiotic Objects

Figure [Tl shows our communication framework. The real sender and receiver are con-
nected by means of an instrumental medium (vehiculum)- such as a PC connected to
the Net - which enables the circulation of the hypermedia. The sender is usually a
team of designers or multimedia developers, sponsors and stakeholders. The interac-
tions between sender and hypermedia take place within a production context, are itera-
tive and incremental including reflections and talkbacks. The receiver, an individual or
a group, interacts with the product within a context of use. Sender and receiver commu-
nicate through the hypermedia, whose meaning undergoes three stages of development.
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At first, the intended meaning is defined, and included into the product at the second
stage (inscribed meaning). The receiver interprets the artefact as an object in her/his
mind (reconstructed meaning). The same features conceived by the designer act as
stimuli and constraints that evoke the intended meanings into the user. The content
of a design is not merely the artifact itself, but triggers a flow of consciousness into
the receiver (an experience), that is constructed through the receivers fruition of the
product.

Sender’s Context Recerver’s Context

Vehiculum

Sender  l4——p . 4——® FRecelver
H di
" ypermedia

Fig.1. A communication-based design framework. The central hypermedia box is further
expanded in Figure

The hypermedia is regarded as a structured whole of signs also called a fext - like
written words, images, sounds, ... - representing a narrative repackaging (discourse) of
the set of virtual courses of events (story). The narrative describes potential interac-
tions (possible world) occurring between sender and receiver. Interactions are embod-
ied/inscribed within the text in a frozen state and reactivated (i.e., enunciated) during
use. The reflected images (simulacra) of sender and receiver are the addresser and ad-
dressee, respectively (see Figure ). The former is represented, for example, by visual
logos. Analogously, the addressee is implicitly represented by the design choices to be
shared by the user, such as lexicon or accessibility issues. Addresser and addressee may
be different from the real sender and receiver, respectively. Discourse and story define
a possible world.

4 An Ontology

The ontology we propose has been organized into related modules: the story and dis-
course; agent; text; and social relational ontologies. Figure 2] (right) shows an overview
of modules and relationships.

4.1 Story and Discourse Ontologies

The term ’story’ denotes what is depicted in a narrative while the discourse is about
how it is told [17]. In some narratives story and discourse — as defined in Sec. 3] —
match simply, while in other they are markedly different. For example, the sequence
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Fig. 2. Left: inside the hypermedia box in Figure[ll Right: the hypermedia conceived as a semiotic
text.

of story events may be modified by acting on the time order, duration and frequency,
thus producing discourse effects like flashbacks. Due to space constraints and similar-
ity of conceptualizations, we focus on the discourse model (Figure[3). It has a structure
(D-Structure) composed by segments (D-Segment) and relations (D-SegmentRel). Each
segment is viewed as a combination of a D-Setting and a D-NarrativeStructure. The for-
mer specifies place, time and a mise-en-scene. The D-NarrativeStructure describes the
activities occurring on the setting in terms of D-NarrativePrograms. In turn, a narrative
program is specified by a D-Agent performing a D-Action and causing a D-Effect. Ac-
tions include processes that have been classified according to [[18]. Narrative programs
and segments are inter-related by logical, temporal or rhetorical links. Transformations
between discourse segments occur whenever one of their constituent elements - i.e., a
setting, a narrative structure undergoes a change.

4.2 The Agent Ontology

Addresser and addressee are agents playing multiple roles both in story and discourse,
as described in Figure[dl Agents of a story (S-Character) represent abstract characters,
or roles in a plot. Agents in a discourse (D-agents) are real actors interpreting charac-
ters in a specific realization of the plot. They may be human or artificial, like an avatar
in a digital game. Addresser and addressee play the role of other D-agents: i) subjects
of perception; ii) subjects of montage or iii) subjects of production. Subject of percep-
tion is responsible for focalization of discourse: physical focus is expressed by a spe-
cific choice of shot types, camera angles, lighting. Cognitive, affective and ideological
focalizations concern values, points of view, feelings the designer intends to commu-
nicate. Analogously, the subject of montage and production are agents responsible of
composing and realizing discourse segments, respectively.
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Fig. 4. The Agent ontology

4.3 The Text Ontology

Text is the concrete manifestation of the discourse. It deals with signs, elements that
convey narrative content to the user interpretation. This ontology plays a key role within
the conceptualization as a whole, since the fundamental concepts of content and ex-
pression belong to the text structure, as shown in Figure On the content side, a
text segment (T-Segment) is linked to the associated discourse chunk (D-Segment),
which in turn is related (Figure3) to a setting, a narrative program and a story segment.
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Fig. 5. The Text ontology (the T-Box in Figure[Z). Text segments have been classified according
to the MPEG-7 standard.

On the other side, the T-segment points to four lower-level substructures which together
conceptualize the expression: we list them in the sequel.

TechnicalBox: expression is influenced by technical features of the HW/SW platform
and digital objects. The latter are sources of data (e.g., a file), rendered by a T-segment.
As an instance, a JPEG file is rendered as a still fragment depicting an image on the
screen. The link between digital object and its rendering is realized by a HW/SW plat-
form — a computer, a mobile phone, ...— containing tools to reproduce content. This
ontology has not been shown.

ModalityBox: expression is related to the modality of content representation: image,
written and spoken language, music, animation, audiovisual, sound and video effects.

QualityBox: expression has sensorial qualities and quality relations. We distinguish
between tonal static, persistent and rhythmic dynamic, transient qualities. Sensory
qualities are inter-related by contrast, completion, affinity or analogy, according to the
structural relations existing among their associated segments (see Figure[G)).

ImpressionBox: the sensorial qualities of expression underlie interpretive activities
and impressions affecting the users experience.

4.4 The Social Relational Ontology

Relations between sender and receiver arise through their images within the text. An
interesting view in [[19]] holds that the designer actually creates a persuasive argument
that comes to life whenever a user considers the product. A hypermedia can be shaped
by persuasive intentions: generating attraction towards the product; fostering the attri-
bution of meanings; promoting self-identification with the product; stimulating positive
responses like satisfaction and delight. Intentions may be inferred from the product and
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possibly shape the receivers experience. We guess that persuasion is primarily achieved
by aesthetic, affective and ludic impressions evoked by the text. A kernel ontology for
impressions includes:

Pragmatic impressions: are related to functional qualities like utility, efficacy,
security.

Aesthetic pleasure: is intended here as “sensorial delight” [20] and refers to product
appearance and interaction. As an instance, the combination of visual tonal qualities
affects the aesthetics of visual appearance through proportion, equilibrium, symmetry
[211.

Enjoyment: the experience of fun and pleasure as discussed in [22]. Fun is related to
intensity of perceptual stimuli; pleasure, with quality of perception.

Emotion: a kind of affective phenomenon. According to the Appraisal Theory [23]
emotions arise in response to the appraisal of a stimulus event as relevant to major
concerns of the organism. Emotions can be represented by the independent dimensions
of arousal and valence [24]]. Since also sensorial qualities can be mapped into the same
space, it is possible to bridge the gap between sensorial experience and some affective
phenomena.

Immersion: a measure of how persuasive an environment is and how persuaded are
the users. According to [25] we distinguish between flow and presence. Flow arises
from immersion in a task; presence, from immersion in an environment.

Identity: captures impressions related to user self-expression and self-worth - e.g.,
identity and lifestyle.

A core ontology of social relations focuses on empathy and trust. By the former we
mean the process through which the receiver enters in relationship with another sub-
ject and possibly share her/his sensorial, perceptive, cognitive or affective status. We
indicate the subject and object of empathy as the empathiser and empathee, respec-
tively [26]. Trust means “trusting an agent”, i.e., its ability to suggest effective actions;
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show beautiful objects; tell the truth. According to the Agent ontology in Figure[d] the
receiver represented by the addressee - can enter in relational empathy with two agents
inscribed within the text, the subjects of story and discourse. Empathy with the latter
is crucial for credibility of a discourse, its aesthetic value and technical quality. All of
these issues affect the user’s trust.

5 Conclusions

We have proposed a conceptual model inspired to the Semiotic theories of Peirce and
Greimas. Hypermedia are objects purposively designed to transfer values and achieve
communication goals. Their meanings arise from dynamic processes of semiosis, and
result from design choices, mediating role of the object, interpretation of a user. Within
a holistic scheme, designers and users are regarded as interlocutors by means of the
document, which contains their images and enables dialogue within a possible world.
Our model consists of three conceptual spaces text, discourse, story interconnected by
relations which outline a structured picture of semantics. Our approach results in a num-
ber of ontologies that are original contributions of the present paper. Ontologies provide
a conceptual, systematic view of the hypermedia under multiple perspectives. On the
designer side, the hypermedia is described under three design spaces, with specific vo-
cabularies, linked by suitable ontological bridges. On the user side, the model enables to
detail the media experience with a product in terms of sensorial, narrative and relational
points of view. We believe that, ultimately, our meta-model addresses the hyperme-
dia as the result of an experience-oriented design, and is an attempt to overcome the
limitations of current product-oriented and user-oriented approaches. The conceptual
framework we propose can be used for analysis, evaluation and annotation of existing
hypermedia, as well as the design of new products. The vocabulary enables designers
to fully express their intentions to address the user experience. Tools are given to teach
the “experience literacy” similar to the concept of visual or interactivity literacy [27].

Our research effort is still at an exploratory stage. Further work is needed to detail
impressions and social relations within the user media experience. In addition, ontolo-
gies should be formalized by means of the software environments already available.
In the near future we shall also test the potentialities of the model for semiotic index-
ing of hypermedia objects. We believe that our results are promising towards a more
comprehensive conceptual model of hypermedia contents.
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