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Abstract. Pioneering technologies emerged over the past decades, changing the way we communicate and interact with stories and storytellers. New forms of storytelling arrived, using technology and interactivity where transparent interfaces promote easy interaction, enriching the user interactive experience. This paper describes an interactive adventure, based on users’ location, distributed in space and story’s timeline where children enter a magic world that invites them to immerse in an adventure full of several learning moments, previously scheduled. 
oTTomer is an interactive story for young children (6 to 12 years old) presenting an episode of life in a far away planet, where small creatures face danger, confronting awful beings called Odoracs. The action takes place in a large interaction space with 80 ms (96sq yards) where users interact with virtual agents, interactive scenarios, learning objects and, of course, with the plot itself – that happens in real-time. Children become actors in this adventure, changing the plot as they walk through the space.
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1   Introduction

Storytelling has an important role in today’s society, as an alternative to mass media culture sustained by television and Internet. Our stories assume different forms like plays, movies, novels or myths; nowadays’ challenge is to tell them through new emerging formats and interfaces, in an engaging and pleasant way. 

Our communication systems allow the diffusion of stories using many elements like audio, video, animation graphics and text; we need new stories and story models that take advantage of emerging technologies like augmented reality, location-based systems, interactive installations and learning interactive tools. Digital storytelling has been increasing its choices, from digital narratives to innovative interfaces, sound data mining systems and narrative learning environments. 

In this paper, we’ll present projects that take in account some of these ingredients contributing in some way to the evolution of digital storytelling. After presenting four projects, we’ll introduce oTTomer.

2   Related Work
There’s a great variety of applications regarding interactive storytelling systems. We will have a closer look at four interactive systems for children, in some ways are close to our project. 

2.1   Kidsroom

KidsRoom is an interactive room for children, with narrative playgrounds where children from 6 to 12 years can actively walk, run, and move through a physical space. Build at MIT Media Lab, KidsRoom includes sounds, images and narration techniques, allowing children to interact with each other.

The action occurs in a simulated children bedroom, transformed into a fantasy world land during children’s interaction process with the story. This storytelling system is supposed to keep the focus of user action and interaction in the physical space, allowing a multiple collaborating engagement between users. During the story, young users interact with objects in the room, with each other and also with virtual characters projected on the room.

This adventure enables different ways of story interaction, all based on recognition technologies: action (monster’s dance), object tracking (locating children) and event detection (identifying children’s actions). To grant the narrative control, there are sensor programs to check what is happening in the room at a given time, changing room responses to children’s location or actions, granting this way an efficient guidance through the narrative. 

2.2   Pets

PETS, Personal Electronic Teller of Stories, is a system which involves children in a robotic pet building process, developed at Human-Computer Interaction Lab, in the University of Maryland – the first version of PETS was developed in 1998.

In PETS, children create a robotic animal with different elements like wings, horns or paws that will allow them to tell stories with accompanying software. Once the robotic pet is created, children can share stories with it, using My PETS software.  

This innovative robot can assume several roles, from the storyteller to a mimic robot (miming children's movements), or even a robot that can stimulate children with physical disabilities. 

2.3   Sam

«Sam is a virtual child whom children (ages 4-7) interact with by telling stories and playing with real toys (Ryokai, Vaucelle et al., 2003)». This system has two essential components: a 3D child, Sam, projected on a screen and a little toy house with small wooden elements. Sam tells stories but also enjoys to ear them, reacting to children’s stories with simple comments. Child and Sam can pass each other the wooden elements, passing them between real and virtual worlds - by a magic room in the house (the attic). 

This particular system allows children to participate in a collaborative storytelling with a virtual friend (a 3D conversational agent). The child and Sam share a common space, the castle, where virtual and real worlds meet for storytelling. 

2.4   Virtual Garden

Virtual Garden is a special garden that reacts to user movements and paths. A video based system will detect their movements, building the garden as they pass by: white flowers blossom each time someone moves or walks in the garden, the little rabbit runs to his burrow, while sparrows and butterflies wander around according to user’s location.

This interactive installation is being used to stimulate children with disabilities; this way they can interact with virtual elements: grab the flowers, the rabbit and other activities.

3   OTTOMER: an Interactive Spatial Adventure for Children
oTTomer intends to be a mixture of different areas of knowledge, where several interactive technologies mingle with realistic scenarios and costumes, and animated characters invite children for an interactive adventure. The multiple devices integrated in oTTomer promote an immediate interaction with the system and a seamless immersion with the plot; this multiplicity contributes significantly to children’s engagement with the plot. 

oTTomer is a project where groups of children enter a spatial adventure that will transport them to a never seen planet where they need to help some creatures in trouble and solve several learning situations. The project was designed for children from six to twelve, including children with disabilities. Our goal is to develop an integrated interactive system that can be exported to several contexts, granting all children’s access to the experience of learning by playing in an innovative way. 

3.1   Story

oTTomer was conceived for a room with six divisions, each one with a specific decoration set, granting the simulation and immersion. All these rooms are entirely integrated in the narrative and with the learning objects. Before presenting the interaction system, let’s introduce the story and the characters.

3.1.1   Plot

In a distant galaxy there’s a little planet called oTTomer that used to be a quiet and peaceful place to live, until the day horrific mutant Odoracs invaded the planet. Odoracs are mutating beings, commonly confused with Ogres that cross entire galaxies stealing and destroying everything. This day was terrible for all living species in Candralocka: the only city in the planet was destroyed and Lockis (little beings with magical powers) had to get help to survive. The rescuer was Sagumi, an ancient all-knowing bird that helped them closing the invaders in the Black Cave. To avoid possible escapes, they built doors in the cave and locked all the terrible creatures in this dusky place, giving the keys to Az’eno, a terrifying creature of the abandoned forest. 

Many galactic years passed by and Odoracs might escape from the cave with the help of wanderer Odorac that recently arrived to the planet. Preventing a possible escape Lockis ask for Kara’s help – Kara is the guardian-fairy of the Tree of Knowledge, where lives Sagumi. The fairy accepts helping the inhabitants but she needs extra help: Sagumi is getting weak and needs urgently of juicy berries… it’s necessary to call for extra-planetarium help. 

Children’s main goal: stop arrived Odorac from getting the cave’ keys and, if that mission cannot be fulfilled, confront him and decide whether to lock him up or to expel him from the planet. 

3.1.2   Characters

There are many peculiar beings in oTTomer; let’s meet the ones that appear in this episode:

- Kara [e.g. lovely from Esperanto] – The Flower Fairy, guardian of the Tree of Knowledge. She is Sagumi’s friend and brings him juicy berries from the abandoned forest. Kara is Candralocka’s counselor and has the ability of becoming invisible. 

- Sagumi [e.g. wise from Esperanto] – The all-knowing mythological bird lives in the Tree of Knowledge. Sagumi’s eternal life comes from the magic berries of the forest. According to ancient registries, a Sagumi lives up to 1500 years and cannot be killed but loses energy helping others.

- Stellio [e.g. spotted lizard from Latin] – This is a hybrid creature, half dragon, half serpent that guards the labyrinth, controlling all passages in the maze that holds oTTomer’s maps. 

- Lumigi [e.g. light from Esperanto] – These little birds that produce light are Lockis’ pets. They enlighten their homes and other public spaces but in captivity they do not produce light. 

- Lockis – oTTomer’s inhabitants that descend from ancient tribe that populated the planet long time ago. Lockis are little beings; smaller than a human hand, very shy and always sleepy.

- Aquila [e.g. eagle from Latin] – Hybrid creature (half lion, half eagle) that guards the well and Picurius’ magic. Aquila’s feathers are magic and a secret weapon against Odoracs.

- Az’eno [e.g. donkey from Esperanto] – The strangest creature in the forest: head of raccoon, back and tale of deer, chest and nest of lion. Although very frightening, his body does not allow fast movements… but nature gave him the ability of imitate all kinds of voices. He is the guardian of Black Cave’s keys.

- Odoracs [e.g. stinky from Esperanto] – Violent and unwanted these creatures are capable of the hideous thinks. The tribe has more than 40 elements, and a leader called Rolu, the worst of all Odoracs. They are intergalactic pirates that wander around galaxies frightening and stealing.

Once main characters were presented, let’s introduce Kara’s assistants, a team of outer space special creatures: gnomes, elves and pixies - friends of oTTomer’s Royal Family (the children): 

- Gnomies – A very quiet and diplomatic community that takes care of small plants and creatures. They’re very persistent, serene, sincere and truthful; the best help you can get. 

- Elfies – Beings with magical powers: in the dark, they turn invisible. 

- Pixies – Live in small communities, capable of camouflaging themselves in the vegetation and similar colored objects. 

The creatures presented above are an essential part of children’s immersion: they interact with the story and learning situations becoming one of these beings, passionately engaging in the action. Personification is very important to ensure children’s immersion in the story; having a specific goal to fulfill in the adventure and being convinced of the importance of their role in the plot, children will participate more intuitively in the action. 

3.1.3   The rooms

oTTomer has 6 distinct rooms with different roles in this adventure:

- The Reception-Hall where children begin this journey: they are told what this adventure is all about and ordered to dress up for action; 

- The Tree of Knowledge where Sagumi and Kara live and young heroes receive Sagumi’s advices; 

- The Labyrinth where lives Stellio and the place that they to cross to enter all the rooms. It’s also the place where oTTomer’s secret maps are guarded; 

- Candralocka is a destroyed city, in ruins; used to be planet’s only city. Here lives Aquila, brought by Sagumi to protect the well and Picurius’ magic, of great value to Lockis. Children must find Picurius’ old house to get some magic and collect an Aquila’s feathers.

- The Abandoned Forest, Az’eno’s home and the place where the magic berries grow. In the forest, children need to collect enough for Sagumi and the keys of The Back Cave, before the lonesome Odorac.

- The Black Cave the most terrible place at oTTomer where Lockis imprisoned Odoracs. This is the place where children must ensure that Odorac’s won’t escape.

3.2   The interactive technologies

In oTTomer, children can collect story elements and interact with specific situations in each room, changing story’s progression. Each room has diverse learning situations, divided between physical objects and direct interaction devices. 

Globally, there are several interactive systems: video and sensor based, color and sound detection, virtual agents and 3D graphics projection. For a better understanding of this complex interactive system, we will describe each room separately.

The Reception Hall - The Reception Hall will integrate motion, color and sound detection, 3D graphics projection and a simple augmented reality object: a mirror. The motion or sound detection systems identify children location, activating a 3D projection of Kara (with inherent virtual agent), that will tell children to dress up and explain oTTomer’ story. In this room there’s also a special mirror that reflects children’s face in characters body, miming their movements - this mirror is of great importance for children immersion in the story. There are also interactive scenarios to show the correct path and a photogalactic machine that gets info about the young adventurers.

The Tree of Knowledge - The room where stands the Tree of Knowledge has also motion, color and sound detection, a 3D graphics projection and two virtual agents: Kara and Sagumi. The detection systems will trigger the different 3D projections of those characters, that will talk to children, explaining important details and tricks for this adventure (how to avoid Stellio, Aquila and Az’eno). In this room there are several interactive scenarios: moving rocks, butterflies and flowers. There’s also an augmented reality device: the fountain.

The Labyrinth - The Labyrinth has also detection systems based on sound, color and movement that trigger Stellio’s animation – he has one programmed trail, but any noise detected will alter his route immediately. Children have safe places where they can hide from Stellio and interactive scenarios like the batzone, the lava lagunas or Stellio’s yard. 

Candralocka - As for Candralocka, the existing technologies in the room are sound, color and motion detection (triggering Aquila’s animation). This room has several interactive scenarios: the greens, the well (with augmented reality) and Picuriu’s home. Aquila and Lockis are virtual agenst.

The Abandoned Forest - The Abandoned Forest has sound and motion detection systems that trigger Az’eno, varying according the detection of noises. In this forest, the interactive scenarios are the berries valley, the old bushes and the river. As for the virtual agents, they are the fishes, some berries and Az’eno.

The Black Cave - The Black Cave, a room with similar interaction systems: color, sound and motion detection systems (with implications in Odorac’s behavior), and 3D graphics projection. This room is divided in 5 areas: 2 corridors, the Odorac’s room, centipedes’ and the geyser room. Several interactive scenarios and virtual agents grant the immersion.

There are two virtual agents systems that cross all these different rooms: the Lonesome Ogre and Kara 3D projection. Lonesome Ogre animation is a 3D projection is triggered after children enter in Candralocka; the only way to eliminate the Odorac is to shaken Aquila’s feather near him, provoking a temporary incapacity of moving. As for Kara’s projection, it is always present in this adventure because she’s children protector. During this adventure, there are several systems, beside virtual agents, that cross the whole experience:

· MP3 Player – These portable devices are part of children’s costumes. They carry them along the adventure, receiving learning tasks by the system that knows exactly where children are located in each room; besides the 3D projection, there’s also an inherent conversational agent that talks to children and answer some of their questions along the adventure.

· Interactive installations (based upon sound, motion and color detection) – These systems have a major role in the project: whether to show the correct path, to increase the immersion, to perform learning tasks or to get info from the user.

· eLearning platform – To store each learning object and manage the learning situations. As oTTomer will be a system available by school reservation, each teacher responsible for the visit indicates the knowledge level of each group and defines the learning tasks through the learning platform.

The learning parts of this project, although secondary, are always present. It’s our belief that digital storytelling systems can largely contribute to the promotion of exciting learning experiences. In this project, each learning object will be triggered by children’s portable devices (MP3 player), and the tasks can be performed individually or in group. The learning situations vary according to user’s profile, location and knowledge level.

As oTTomer is a work-in-progress, some of these interactive strategies may vary during the project’s implementation, according to new elements or existing and available technology. Following section presents project’s future work.

4   Conclusion
Physically interactive storytelling systems set users in a straight relation between their actions and movements and the fictional world, where interfaces assume a significant and major role in the way they relate each other. 

In this kind of environment, anything might be a mediation trigger: children movements, their hands, shouts or sounds – but we need a fully integrated strategy: is the interaction intuitive enough? Will children immediately know how to engage in the story? Are learning situations related with the story?

The way children interact with the story is intimately related with their immersion in the plot. oTTomer is an adventure that enables spatial immersion: children build a notion of space that sets them in the place where the story happens. The scenario is of great importance to that immersion; building credible scenarios, fully-integrated with the story will certainly contribute for a major immersion. 

The presented adventure is the first episode of a series, where characters and users will live more complex experiences; it is our intention to develop a multi-interfaced story, building an imaginary world playable in all different media - Internet, iTV, gaming, animation, literature, and others. Some adjustments will be needed and that is exactly the next research subject: what kinds of changes are needed to apply the same story in diverse media supports?
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