
 

 
 
 

 
 

 
 
 

 

STATE-OF-THE-ART ON INTERACTIVE 

STORYTELLING 
 

 
Version 2.0 – February 2006 

 
 
 
 
 

Interactive Storytelling for Creative People 

Deliverable Number:  D3.1.1 Workpackage:  3 & 4 

Contractual Date of Delivery:  03/2005 Actual Date of Delivery:  02/2006 

Nature: Report  Authors:  Several 

Public Deliverable 



State-of-the-art on Interactive Storytelling v. 2.0 
 

 

IST-2004-004150  Page 1 
 

Content  
1 INTRODUCTION ............................................................................................................................................................ 2 

1.1 OVERVIEW OF PART 1 ................................................................................................................................2 
1.2 OVERVIEW OF PART 2 ................................................................................................................................4 

Part 1 from WP3 

2 APPLYING NARRATIVE THEORY TO THE PROCESS OF AUTHORING INTERACT IVE NARRATIVE ... 6  

 Ella Tallyn & Steve Benford, Nottingham University 

3 STORYTELLING AND INTERACTIVITY IN VIDEOGAMES – FROM MYST TO IC O .................................. 19 

 Nelson Zagalo & Vasco Branco, University of Aveiro 

4 NEW NARRATIVE TECHNIQUES FOR PERSISTENT STORYTELLING EXPERIENCES.. .......................... 37 

 Brian Logan, Steve Benford, Boriana Koleva, Nottingham University 

5 SOUND AND INTERACTIVE NARRATIVE............................................................................................................. 45 

 Gustav Taxén, Royal Institute of Technology 

6 IMMERSION AND PRESENCE IN STORYTELLING DIGITAL ENVIRONMENTS..... .................................... 60 

 Björn Thuresson, Royal Institute of Technology 

7 MULTIMODAL INTERACTION FOR INTERACTIVE STORYTELLING ............... .......................................... 66 

 Dirk Fedeler, DFKI 

8 STORY REPRESENTATION, STORAGE AND PROCESSING ............................................................................. 84 

 Elsa Pecourt, DFKI 

Part 2 from WP4 

9  INTERACTIVE AUTHORING OF INTERACTIVE STORIES................. ............................................................ 101 

Luc Claustres, Cyril Romain, David Sanchez, CS 

10 CHARACTER ANIMATION IN INTERACTIVE STORYTELLING............... .................................................... 225 

Eric Menou, CS 

11  3D RENDERING AND SPECIAL EFFECTS FOR INTERACTIVE STORYTELLING.... ................................. 240 

Joël Joly, CS 

12 INTELLIGENT VIRTUAL AGENT SYSTEMS FOR INTERACTIVE STORIES ........... ................................... 278 

Luc Chustres, CS 

13  RUNTIME ENVIRONMENTS FOR INTERACTIVE STORIES.................. ........................................................ 328 

Axel Feix, ZGDV 

14  2D RENDERING OF STORIES ................................................................................................................................. 351 

Claudio Mattei & Vincenzo Vennarini, Digital Video 

15  SCOPE OF AN ONTOLOGY-BASED DATABASE ............................................................................................... 358 

Vincenzo Vennarini, Claudio Mattei & Paolo Sensini, Digital Video 

16  TANGIBLE INTERFACES FOR INTERACTIVE STORYTELLING................. ................................................. 314 

Salvatore Spinello, Immersion 



State-of-the-art on Interactive Storytelling v. 2.0 
 

 

IST-2004-004150  Page 2 
 

1 Introduction 
This is version 2.0 of the INSCAPE deliverable State-of-the-art on Interactive Storytelling, first 
released in March 2005. Several contributions have been reworked and extended to further address the 
needs within INSCAPE and include more examples of state-of-the-art in the respective domains. 
Below, you’ll find the initial introduction and presentation of the singular texts. 
 

The contributing partners, February 2006 
 
 
In INSCAPE we have taken on a gigantic task – providing an authoring environment for interactive 
stories. The research questions are then obviously numerous. Interactive storytelling for creative 
people – all of them major concepts, and on top of things combined! 
 
In part 1 of this deliverable, the Foundational Research Group has begun to discriminate a number of 
fundamental sub-concepts and exemplify these. There are seven contributions in this deliverable that 
all introduce topics relating to interactive storytelling. Neither of the texts are exhaustive 
documentations. Rather each text presents a topic and point to relevant state-of-the-art examples. 
These and other topics will be explored further in D3.2.1. As part 2 of the deliverable there are eight 
texts from WP4 that present state-of-the-art examples on the component level of INSCAPE. These 
will later be developed for inclusion in D4.1.1 and D4.2.1. 
 
Several WPs in INSCAPE have started simultaneously and all partners feel a strong need to share their 
ongoing work and give the project a coherent and consistent start. Therefore, one aim of this 
deliverable is to be useful to the other partners, which are in the early phases of defining the 
infrastructure and the overall technical implementation as well as collecting and analyzing end-user 
needs. 
 
Although there are some overlaps between the texts, each text presents a somewhat different focus on 
the application, authoring environment or concept at hand. In these early stages of the project, the 
differing viewpoints represented in the consortium assist in providing a comprehensive overview of 
the current status of interactive storytelling. It should come as no surprise that there exist different 
views on some of the major concepts – mankind have been struggling with defining narrative at least 
for the last two and half thousand years. Why should we suddenly begin to agree now? 
 

1.1 Overview of Part 1 
The first report by Tallyn et al. examines the proposal made generally within INSCAPE to adopt 
structures from narrative theory and use them as the basis for interactive storytelling authoring 
applications. It describes some of the key theories on narrative and discusses their applicability both 
within interactive storytelling and for guiding the development of authoring tools. The report 
concludes that for the purposes of INSCAPE, more research is needed and recommends the initiation 
of an in-depth study of existing authoring practices to guide the development of new tools. 
 
The second report by Zagalo and Branco suggests that INSCAPE should pay close attention to the 
world of computer and videogames, since it is constantly experimenting with novel ways of 
introducing storytelling elements. As an illustration of this experimentation, the report compares two 
influential games, Myst and Ico, and analyses them in terms of interactivity and emotion. The analysis 
makes a distinction between interactivity with the story itself (order of events, addition/removal of 
events), and interactivity with the representation of the story (characters and setting). The former 
requires that the recipient has control over the outcome of the story, whereas the latter allows for 
linear, pre-authored stories that can still be experienced as interactive, although this is fundamentally 
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dependent upon the nature of the characters. Consequently, the report proposes that INSCAPE 
prioritizes the investigation of technical means for portraying character development, not only in terms 
of artificial intelligence, but also in terms of expressiveness. 
 
The third report by Logan et al. explores the notion of stories as something that can be built from 
interactive experiences, i.e., it suggests that interactive experiences can provide the foundation for the 
creation of new stories. More specifically, the report describes two techniques that support such a 
notion: record and replay and reporting agents. The record and replay approach first records every 
movement, speech and interaction between the participants in the virtual environment. This recording 
can then be viewed as-is or layered on top of a live virtual environment. In the reporting agents 
approach, agents with different responsibilities are associated with the environment. Three types of 
agent are described: 1) reporters (that capture the interaction in some way), 2) editors (that filter the 
data recorded by the reporters), and 3) presenters (that are responsible for re-presenting the edited 
data, perhaps in some other modality). 
 
The fourth report by Taxén is concerned with sound. It argues that sound is a non-trivial affair and that 
support for managing sound needs to be designed for and integrated into any interactive storytelling 
application from the outset. The report begins by reviewing influential descriptive theories from 
cinema and radio drama, and emphasizes a number of important concepts and issues that may be of 
interest in the interactive storytelling domain. Then, it reviews a number of state-of-the-art examples 
of sound and music within interactive narrative and computer gaming and outlines how these have 
been implemented in practice. 
 
In the fifth text we encounter the concepts of immersion and presence. Some of the concepts linked to 
interactive storytelling have obviously been around for quite some time. Aristotle has been attributed 
one of the first comprehensive overviews of narrative in Poetics from 350 B.C. But definitions change, 
depending on the context and the, at any given moment, dominating means of representation. For 
example, if you mentioned multimedia in the US in the seventies, most people related it with glamour 
shows in Las Vegas; in the eighties in Sweden it stood for overly pedagogical slide shows with 
synchronized audio; before entering the nineties and the CD-ROM explosion of multimedia content. 
Thuresson presents the two conscepts of immersion and presence, suggest operative definitions, and 
exemplifies how these interrelate in some present-day interactive storytelling environments. 
 
The main purpose of the sixth report by Fedeler is to list a number of existing multi-modal devices and 
to examine whether and how they might be suitable for INSCAPE. The report argues that tools for 
supporting multimodality have to be robust and stable, which means that even well established 
products have to be examined and tested thoroughly before they are approved for general use within 
the project. Furthermore, the report suggests that the tools should be user-independent in the sense that 
no a-priory training on the part of users should be necessary. 
 
The seventh report by Pecourt describes approaches towards modeling of interactive stories, i.e., how 
elements in a narrative (events, characters, locations, casual relationships, etc.) can be converted into 
data which can be stored and manipulated inside a computer. It describes a number of examples of 
story engines, i.e., systems that fundamentally “drive” an interactive narrative, and outlines how 
narrative is represented within these systems. The report also describes a number of authoring tools 
and user interfaces for interactive storytelling. The report concludes by providing an account of some 
formal languages that can be used to support modeling and describes a number of efforts to develop 
upper ontologies, i.e. generic models of large, abstract domains. 
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1.2 Overview of Part 2 
 
Part 2 contains of eight texts from WP4, each related to the component level of INSCAPE.  
 
Interactive Authoring Of Interactive Stories 
INSCAPE will address issues such as the acquisition, the creation, the management and the sharing of 
interactive stories or their real-time multi-sensorial rendering combined with natural agent behaviours 
and multimodal interfaces. It will also provide innovative natural interfaces and devices for intuitively 
creating or living interactive stories within multi-dimensional virtual, augmented and mixed realities. 
Existing tools on the market already address some of these features so this section aims at presenting 
the methodology, i.e. the relevant criteria, that have been used to perform a comparison between the 
most spread authoring tools available today. Along with this comparative, we have tried to examine all 
the features as far possible, and we have selected the most pertinent ones for our point of view. 
 

Character Animation in Interactive Storytelling 
This section summarizes the existing character animation techniques for real-time applications such as 
the ones used in virtual storytelling. After a brief overview of a character’s representation (skeletal 
animation, interaction points and skinning techniques), it presents the different alternatives to acquire 
or synthesise a character’s motion via motion capture devices and dynamics simulation. 
 
We believe that motion adaptation has the best trade-off between automation (procedural aspect of 
the movement) and artistic control. In real-time applications, the only way to edit an existing motion is 
to use local editing techniques, that modify the motion frame-by-frame, as opposed to space-time 
editing techniques that deal with the entire motion segment at a time. As local editing mainly relies on 
inverse kinematics (IK), we give a short overview of this problem and the existing IK solving 
methods.  
 
The remaining of the document describes several cases where a motion can be adapted using a local 
editing technique: Retargeting adapts an existing motion to a character morphology which differs 
from the one it was captured on. Constrained blending produces smooth transitions between two 
motions while enforcing geometric constraints during the transition. Editing adapts the motion of a 
character interacting with an object to any situation. Finally, the document describes a method which 
adapts a locomotion movement to make it follow a series of footsteps. 
 
3D Rendering and Special Effects for Interactive Storytelling 
This section is a brief state of the art of the capacities of the modern graphics boards and the visual 
effects that can be done with them. After an overview of the graphics boards architecture, it focuses on 
the most current eye-teasing effects that can be done. The special effects are structured in two 
chapters. The first chapter presents techniques trying to achieve more photo-realistic images. It covers 
a wide range of application, from environment rendering to special effects and advanced lighting 
simulation. It presents both industry-used techniques and research ones. The other chapter shows how 
the evolution of graphics boards enables to change the rendering of 3D objects in a sort of artistic 
rendering, as if images would come from cartoons or hand-drawn images. This is a relatively new 
process in image rendering that is gaining in popularity. 
 
Intelligent Virtual Agent Systems for Interactive Stories 
INSCAPE aims at enabling ordinary people to use and master the latest Information & 
Communication Technologies (ICT) for interactively conceiving, authoring, publishing and 
experiencing interactive stories whatever their form, be it theatre, movie, cartoon, puppet show, video-
games, interactive manuals, training simulators, etc. All of these applications raise the question of 
embedding a consistent and evolutionary (non-linear or dynamic) scenario into the system, in order to 
more precisely control the semantic that the users will interpret while interacting with it. As a 
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consequence, the need for creating autonomous entities (commonly called intelligent virtual agents or 
IVA), capable of taking decisions based on their perceptions and motivations grows. The challenge is 
then the conception of agent architectures modelling physical mechanisms, living organisms, or 
human beings. Authoring such architectures is inspired by areas like artificial intelligence (AI), 
artificial life (AL), multi-agent systems (MAS), or robotics. Like most aspects of virtual reality (VR), 
this field is highly interdisciplinary. 
 
The structure of the document is as follows. First, we precisely define the terminology and the 
concepts used in the rest of the document. Secondly, we survey work on making virtual agents 
“intelligent”. We explore basic AI technologies and also relevant existing solutions. Then we focus on 
how to build a scalable distributed system. In the first part of this study we introduce the scalability 
problem and technical solutions proposed. In the second part of the study, the different currently 
available systems for distributed virtual reality (DVR) are examined. Finally, we provide the 
conclusions as some keys to build an efficient MAS for interactive stories. 
 
In the section Runtime Environments for Interactive Stories, Feix gives an overview of different 
available runtime-environments for interactive storytelling systems. Along with the presentations, Feix 
argues that we should learn from these earlier attempts to create computational environments for 
developing narrative or computational story engines, for example Chris Crawford’s Erasmatron, and 
Façade developed by Michael Mateas and ZGDVs Narration Engines used for the GEIST and the 
VIRTUAL HUMAN projects.  
 
In the section 2D Rendering of Stories, Mattei and Todesco from Digital Video gives a brief 
overview of the software package Toonz (by Digital Video) and the industry standard for 2D rendering 
and the workflow it supports. Mattei and Sansini continues in the next section, Scope Of An 
Ontology-Based Database, with presenting different database structures viable for use in INSCAPE. 
 
Finally, in the section Tangible Interfaces for Interactive Storytelling, Spinello presents a set of 
multisensorial products, i.e., means to enhance the experiential domain, rather than supporting the 
authoring of interactive stories. As Spinello puts it: “It is all about closing the gap between human 
intention and computing systems. Today, the gap is very large: a typical keyboard and mouse setup is 
essentially a two-channel interface system. But tomorrow, the gap could be very small: add a head 
tracking system, hand-sensing glove, foot pedal switches, voice recognition system, 3D display and a 
brainwave-sensing helmet, and you have created layers of multi-channel interface technologies that 
allow infinite expression and user friendly devices for storytelling.” 
 


