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ABSTRACT

Narration forms an important aspect of life. Tiktd, we
remember the stories that were narrated to us agrewe
up. Stories form a postern to connect our imagbmattd the
real world. Storytelling comes in handy in varicaspects
of everyday life, be it developing corporate styas, for
entertainment purposes, teaching children,
children have a penchant for stories. This is dason that
the teaching fraternity employs storytelling in editing

young children. Imagine a scenario where childrenld
view, hear and manipulate the story characteiis. dtwell-

known fact that we learn easily with audio-visualsa To

virtualize the story characters we need a platfitvat forms
a link between physical artifacts and digital tedogy, this

is where tangible user interface (TUI) comes irlaypThis

report is a functional study of all the existingeiractive
storytelling prototypes. The components that form

interactive storytelling system are elucidatedhiis treport.

a

The methodologies these systems employ along withassist

problems and sub-problems associated are discussed
detail. Interactive storytelling prototypes aim pgoovide a
natural environment to users which would presefve t
traditional  storytelling experience. The narrative
environment generated however, have certain shoiags
which have been highlighted in this report.
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INTRODUCTION

Stories have always been a part of every individuée.
We grow up learning several attributes from differe
stories; the most important lesson learnt is tHéemince
between good and bad, they teach us how good akwiags

against the evil. There are numerous other quslitied
aspects of life that we adopt from these storieghvivere
narrated to us as children. The lessons taughs through
narration are still fresh in our memories; thibécause the
whole storytelling concept is entertaining. Thiswcept of
education via storytelling still remains popular thwi

etc. tMos educators who teach young children. Storytellingsists

of narration of events with the help of externalsalike
text, sound, picture etc. The importance of stdligtg in
designing new technology is discussed by the authpt].
It is stated that a story makes designing converasnit
allows the designers to relate a user's experiesmoe
implement new designs as desired. Storytellingss ased
as a primary tool by corporates to manage business
proceedings [5].Technology helps enhance the stiting
experience by adding a virtual component to it.hdus in
many studies [1, 3] have created interactive ttwds focus
on narrative evolution for young children. Thesatfgrms
in co-existence of the traditional storingll
methodologies and digital media. Imagine virtualigia
story by bringing the objects, characters and scene
associated with it to life. It is a human tendenwy
understand things with ease by audio and video e
rather than just textual information. Virtualizinthe
external articles linked to a story is possible Tangible
user interface (TUI). Objects add a whole new disi@min
storytelling. This has been implemented by theafggrops
for narration, which makes the stories captivating helps
to maintain the user’s focus.

This report will discuss the prototypes created and
technologies employed for interactive storytellinghe
psychological aspects involved, like choosing exdéer
entities as tangible interfaces will be analyzddng with
numerous sensors and hardware that allow a chihliti@r

his imagination to the real world.

COMPONENTS OF STORYTELLING PROTOTYPES

Several features cumulatively produce a storyigllin
system. The components include objects, tangibler us
interfaces (TUI), numerous sensors involved in eoting
imaginary characters to virtual characters, etc.this
section we will briefly discuss all the major commgats of
interactive storytelling models.



Psychological aspects of objects in Storytelling

Objects form an efficient way of expressing onésughts.
Individuals make use of external entities to exgjeaniews
across various communal and traditional boundarfes.
stated by the authors of [6], people, especiallildotn

make use of personal belongings and articles tdd bui

descriptions from their imagination. External detgcallow
people from different cultural groups to communécaitth
each other on the same wavelength.

Objects also form a good mode of entertainment. &hoos
interactive storytelling prototypes [1], [3] aresigned for
the purpose of educating young children. They stast
children can associate themselves easily with tbjtat
assist them in creating stories. In both of thetqiypes
developed by the authors of [1] and [3], objectsraot only
used for their physical significance; but are alsed as a
gateway to an individual's imagination. The autlodr[7]

probability to trigger scenarios that otherwise a@m
unexplored by old-fashioned storytelling methodasg

Tangible User Interface (TUI)

Tangible user interface is a vital part of storyhel
prototypes. As discussed in the previous sectiteractive
storytelling systems allows children to put lifetantheir
imaginary characters; this is possible with the afs€Ul’s.
Tangible user interface makes it possible to imteweith
digital media via physical objects.

Graphical user interface (GUI) is the ordinary atgpe for
interacting with computers. These interactionsaperated
with the use of generic controllers, for exampla@use or
a keyboard. Using GUI's we can graphically acceastv
amounts of digital information. However, it doed permit
us to apply our skillset completely by manipulataxdernal
entities. The shift from GUI to TUlI was somewhere i
1990’s, this move was initiated by a group at MIJ.TUI's

states that a research in psychology has proved théncorporate the physical aspects of the user enmiemt
usefulness of computers in collaborative activitifes
children. The figure below (Figure 1) shows the wfe
external objects in interactive storytelling.

Figure 1. Children using propswhile enacting a story [7]

Objects help us to bridge the gap between the presa
the past. Apart from adding the entertainment camepbto
stories, objects also add flexibility in gatheritige entire
expressive gestures and other non-verbal [1] ate#) that

otherwise would not have been captured. Ken Newiman

[8] states that humans understand better with #lp bf
narration. It is stated that narration forms a dasement in
a child’s learning process. In the work done byhautin
[3], it is explicitly mentioned that young childrecreate
stories by portraying the objects as various characlt is
stated that narration triggers the initiative ichald to take

control of the objects and incorporate them in rthei

narrative experience.

Objects add another perspective to the narratiperéance.
It is the presence of external entities that fohm main
functional unit of narrative in such stories [2$tories that
are narrated by the employment of external objeat® the

with digital media. TUIl assists us to alter digital
information with our exterior senses. TUI's evolveder

two generations which were Urban Planning Workbench

(URP) and SandScape [9]. The details of these twas¢s
of TUI are omitted as it is beyond the scope of tleiport.
The figure below (Figure 2) depicts how a physiglject,
in this case a cubical model is converted to ataligi
representation of a shadow.

g. bullding model

Input/
Output

control
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physical representation
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Figure 2. Conversion of physical entity to digital image[9]

TUI takes human computer interaction to a whole new

level. TUI does not require technical expertise asérs
without technical background can easily intera@ such
interfaces. For instance, the author in [1] deswiid heater.
It generates an environment that allows young obiiido
create or reconstruct stories by virtualizing thrys
characters. The prop that the author uses is a apypket. It
is argued that the use of hand puppets as tanigitdeface
provides children with an interactive platform tepitt
their stories. Another example of TUI is descriiacthe
work done on PageCratft [3]. Like any other existimgdel
employed for storytelling, the prototype’s goatdsnarrow
down the gap between the physical environment agithd
technology. The TUI deployed allows children to gexte



stories with complete functional control. There aeweral
similar prototypes that would be discussed furtimethis
report.

Hiroshi [9] states that the aim of TUI's is to efeb
cooperative learning through technology by maninda

physical artifacts. The goal of all the prototymks/eloped

is to provide users with a TUI that would make tlse of

technology relatively easy.

System Implementation

Interactive storytelling systems employ varioussses and
respective readers to tag physical objects with mders.
Interactive storytelling systems embed the artifaatth
such sensors that allow them to be identified ueligu
Different sensing technologies can be employedatpthe
objects. One such technique
Identification (RFID). RFID uses the radio frequgnio
transfer information from an object tagged with REID
reader relays back the information from the tagggéct to

a computer which supports an environment that germi
modeling of audio-visual interaction. Figure belkigure

3) depicts the functioning of an RFID sensor.

RFIC Reader

o

RFID Tag PC-PT

Figure 3. A diagrammatic representation depicting the
functioning of a RFID sensor.

As stated earlier, different technologies can beleyed to
interface physical artifacts with digital media.€fauthor in
[1] used infra-red (IR) light emitting diodes (LEP® track
the arm movements of the hand puppet which was ased
TUI by the author. Whereas, the author in [10] usieel

narration to a whole new level. It is not alwaysgible to
create a system that is problem free. This sectidh
discuss all the features and problems associatéd thwe
existing prototypes, followed by a comparative gsial.

PageCraft [3]

Like any other storytelling prototype, PageCrafingito
provide an interactive environment for narrative
development of children. It allows the user to gate
stories with complete control of the narrative eowment.
At the end of the narration, it enables the useketep the
hardcopies of their narrative.

PageCraft comprises of few printed stories, bloeksl
characters to depict the narration and a laptopchvihias
compatible playmats. The blocks used in storiestagged

is Radio Frequencyand detected by the collective action of the IRssesn and
light dependent resistors (LDR). The manipulatidnthe
blocks on a playsurface which houses these senssufs

in creation of a scene from a database of predgfine
pictures.

Figure4. Setup of PageCraft [3]

One drawback that we can infer is the limitationsphce.
The sensors are deployed on playmats which wouldlice
the child to narrate or create the story in a kaispace.
Secondly, the scene is created with the help ofigdeed

photographs of objects and integrates them with theimages; this implies that same images will be regzbfor

narrative. All the various hardware and softwasediin
interactive systems have a common purpose, i.éinkdhe
physical media with digital media. The choice of
technology used may differ in different prototypes,
depending on the purpose that a particular modelisg

to solve. Irrespective of the sensor technologrepleyed,
all the prototypes aim to provide maximum flexityilio the
user in terms of story narration and creation. Maré used
should not hinder the narration process. An intérac
model should not incorporate complex technologiésckv
complicates the usage.

PROTOTYPES DEVELOPED

We would now discuss the existing interactive dtlling

models. As stated in the previous section, eackofyge

aims to provide a user friendly environment thdteta

difference story scenes.

iTheater[1]

iTheater is an interactive storytelling system. Tgoal of
this model is to create an environment for childverich
would allow them to virtualize their imaginative \pers.
The author used hand puppets as a tangible ingefffac
interaction. In his design, he has tried to relatdosely to
the traditional puppet theater.

The iTheater comprises of a puppet interface, whiased
to manipulate the virtual characters and a TUIKkibdhat
assists in animation of virtual characters thropglysical
artifacts. Infra-red (IR) vision system was empldyer the
implementation of the puppet interface. IR systeatked
the vertical movements of the hand puppet. The RBELH3



were used to transmit information from the physical
objects, in this case; the hand puppets to the atenpThe
system permitted children to choose their own dial
figures, it had the facility of audio-video editingnd kids
could change the background of the narrated setae,

Like all compound systems, iTheater had certaimnvdeaks
associated with it. Before the development of fheeater,
few users had experienced Nintendo-Wii, which they
reported was similar to iTheater. Secondly, mangras
found iTheater difficult to use.

Figure 5. Componentsof iTheater [1]

In order to be recognized by the sensors, the pspmal to
be moved slowly. This restricted the natural floWtloe

narration. Also people using two puppets at theesime

found it difficult to manipulate other objects assded with
the story. The figure (Figure 5) portrays the fimmaal

components of the iTheater system. After closeblyaing

the components, it can be inferred that if two mippare
used simultaneously, it would indeed restrict theeru
movement.

The Reading Glove [2]

The Reading Glove (Figure 6) is a TUI that was nhedle
on the concept of semantic characteristics of taagi
interfaces. This prototype uses the concept ofractang
with the external entities with the help of RFIDnsers.
The purpose of the designed prototype was to create
interactive storytelling system that would intedadigital
technology with physical artifacts providing a nalu
environment to the users.

The prototype devised required the external estite be
held using the glove. Each object had a uniqueepiac

objects was conveyed to a system that supported
manipulation of audio and video interactions.

The tagged object when held narrated the part afy st
associated with it. The problem with this was tivaen the
person holding the object moved or turned it while
narration, it triggered multiple activations of tekame tag.
This replayed the audio linked to that particulbjeat. To
solve this issue, the author configured the ta@rity be
activated once. This was an apt solution of thélern. But
this instead gave rise to a new drawback. If thesqe
interacting with the object wanted to replay theiaurack
he would first have to hold some other object wiiffierent
tag and then return to the first tag. Secondly,dine of the
Reading Glove was to make the interaction withabgcts

in a natural environment. The RFID tags were clegdual

on the objects. When the author tried to rectifig,tit did
not work as passive RFID tags are based on primapl
induction. The operative range of such tags drops
significantly if they are placed near metal objedikis did
not allow the tags to be completely hidden in tigeacts.
Another issue that the author came across duriagpiflot
study was that if a second object was touched duttie
narration of the previous article, a new event wobke
activated which would interrupt the current playing

narrative. The event triggered resulted in the atenn of
the second object. This forced the users to waittlie
current narration to end before investigating otblejects.
This did not allow users to interact with the spyste
naturally as the author intended.

Figure6. The Reading Glove[2]

TellTable [10]

narration associated to it, the narrative ContainedTellTable is a storytelling prototype which was idegd for

information in textual or audio format. The colieet
permutation of all the artifacts used would regula single
story narrated by the objects. The external objestsd
were tagged with RFID sensing technology. To siteuka
natural environment the author wanted the systebetfiee
of wires. This was achieved by the employment of a
portable RFID reader. The information from the tdg

collaborative activities among children. TellTakddfers
from the prototypes discussed previously by thé fiaat it
allows users to create stories by using photoshgsipal
objects and the images drawn by the user. In pusvio
storytelling models discussed [1, 2] the user lwelkdald the
object at all times during the narration. TellTablas made
compatible to function on a multi-touch environmetit



permitted kids not only to incorporate physical eat$ in
the stories but also allowed them to be the charsdf the
narrative. It made it possible for any physicalembjto be
employed in a story.

TellTable was designed to eliminate the use of razle
props for navigating through the story. The objestse
physically used before the narration started. Atpgraph
was taken of the objects to turn them into charactéhe
photograph could be cut in any shape as desiradr #fat
all the manipulation of objects was directly viaraulti-

touch surface. It comprised of two modes. TMeke mode

permitted children to create stories and fha@l mode

permitted narration of stories.

Figure 7. Children taking photogr aphs of the objects[10]

One major drawback of TellTable is that it confirtbe
space of interaction just till the table. Otherrgtelling
systems like the Reading Glove [2] allowed the user
move freely with the artifact. Also, giving shapés

photographs went wrong if many people touched theMarker

interface. This according to me hinders collabogati
learning.

Reactoon [11]

Reactoon was designed to provide a platform wheezsu
could create and edit their own narrative withoatlihg
with the complexity of the system. It offers coldambtive
learning by means of a tangible interface and airtauch
environment. The system contains a repository gftali
images that are associated with respective phyartécts.
The narrative comprises of rectangular fragmerdas ahow
users to create or edit a story.

The users are provided with a pack of cards with th
pictures depicting the narrative. When these caads
placed on the surface of the table the scene wded by
the system. The users can choose the charactershand
objects with their position from a predefined s&his

prototype allows creation of narrative, it allowe tusers to
save or delete the story they created and usersalsan
record a voice clip they wish to associate withstury.

Since Reactoon is an initial prototype, the pilntdy was
not conducted. It can be inferred that Reactoons put
constraint on narration as it is confined to theldatop.
Also the characters used are linked with the pieddf
images from the library. This implies not every extjcan
be used for narration. Hence, the users will havehbose
form a set of predetermined objects

Voodoo [12]

Voodoo is a work in progress which aims to achigveial
interaction with dolls employed as tangible inteda It
allows children to animate characters; the animati®
based on the description of a popular predefined/stor
narration to be successful, a child must know #lative
information about the character. This will resudtadbject
virtualization according to the anticipated nawati

Adpstable webeam

Virtual character
animation

Papar map-

Action figure

Figure 8. Voodoo system [11]

The prototype (Figure 8) is equipped with a papepm
which contains markers that triggers the narratitve.orks

by simultaneous operation of computer vision, based
color blob tracking of objects and the markers that trigger a
narrative event.

The results of pilot study are not provided in tiberature
but after reading the description of the prototyibe first
drawback that can be inferred is that it does rilmwa
children to create their own story. The story isdzhon the
dolls or action figures that are used as tangibterface.
Secondly, there is no facility that allows childrtenedit the
story. An interactive storytelling system should nestrict
the scope of narration. Voodoo does not incorpoth&e
natural aspects of traditional storytelling.
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IR sensors and LDR  |nteraction limited | X
PageCraft [3] Play Blocks to playmats

Puppet Interface IR system and Lag in object X
iTheater [1] RFID recognition
The Reading Glove Glove RFID Replay required X X
[2] object switching
System
TellTable[10] Table Microsoft Surface maIfuthloned n
[13] multi-user
environment
Reactoon [11] Table TUIO Protocol Limited narration
Narration is
predefined. No room
Voodoo [12] Dolls Color Blob for story editing, X X
Tracking

Table 1. Comparison of prototypesdiscussed in thisreport.

The table (Table 1) gives a comparison of the pypts
discussed in this report. All the storytelling piypes may
differ in the implication but their motive remaitize same,
i.e., to provide a user-friendly tangible interaati for
narrative purposes in a natural environment

CONCLUSION & FUTURE WORK

Every object narrates a story; the difference liesthe
manner in which we perceive it. Tangible User [fstes
provides an effective way to link the physical fatts with
digital technology. Interactive storytelling notlp makes
the story interesting but also forms an effective
methodology to educate young children.

In this report we briefly studied few existing iraetive
storytelling prototypes. We observed that theseiouar
models incorporate a range of technologies thabdioice a
component of entertainment in education. Althougke t
storytelling models discussed provide an effectivay to
link the objects with technology, each has its own
limitation. Interaction via tangible interfaces rs¢éal in mid
90s and is a work in progress. The author in [11] i
developing an interactive storytelling model in ahia
branch will narrate a story depending on the |locatbf

user’'s hand producing a shadow animation. Anotherkw
in progress is TOK [15] which allows pre-schoolldren
to create stories with help of a book shaped pyptotind a
pack of cards.

In conclusion, narration through tangible interawti
provides an apt environment for young children gari.

Interactive storytelling enables one to bring inmagion to
life. Every object tells a story and interactivergtelling

systems form a medium for the object to narratstiisy.
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