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Abstract.  In this paper, we proposed interactive content system 
based on spatial augmented reality and multi touch screen. The 
system is1designed to help people get information to easy way. 
People who want get information they just touch the screen, then 
can see the result through the spatial augmented reality display. 
As the result, People get information while they enjoy this 
system.2

1 INTERACTIVE CONTENT SYSTEM 

 

These days, we used many kinds of interface for input and 
output device. Generally, button and switch was the popular 
input device. However it changed to touch screen. One of the 
reason is that touch screen is easier than button and switch. 
When we use touch screen, we do not need broad space for a lot 
of buttons and switches. Touch screen will be changed for each 
situation. Output device is also changed like input device. We 
used braun tube for the monitor before the LCD is popularized. 
However, those are only 2D display. For the sense of the real, 
many techniques are developed like 3D monitor. 
   In this paper, we proposed interactive content system based on 
spatial augmented reality and multi touch screen. For this system, 
we application two type of technique. 

 
• MULTI TOUCH SCREEN 

It is wrapped with rear-screen onto acrylic board for multi 
touch. For make multi touch screen, use 8mm acrylic board 
and 880nm Infra-Red LED (IR LED). 

 
Figure 1. Movement of IR rays 

 
IR rays are gone into the acrylic board and it diffused 
reflect. However, if we touch the acrylic board, then IR rays 
are pop-up outside. At this time, we can see the touched 
point through IR camera. The IR camera was removed IR-
Cut filter inside a normal webcam, and use IR filter. Then 
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the camera only can capture IR rays, without any visible 
rays. As the result, we should not care about displayed 
image from projector. When the camera checks the touched 
point, we calculate the captured point to windows point; 
like a mouse cursor. At the calculation, camera’s 
coordinates are changed to windows coordinates. 
 

• SPATIAL AUGMENTED REALITY 
We use the half-silvered mirror (Figure 2.b) that is one of 
the display ways for the spatial augmented reality (SAR). 
Spectators (Figure 2.e) can watch not only the diorama 
(Figure 2.a) through the half-silvered mirror but also the 
reflected image (Figure 2.c). The reflected image seems to 
be displayed mixed with the diorama, but it is a mirror 
reflected image of a monitor, which is built in Figure 2.c. 
 

 
Figure 2. SAR based on half-silvered mirror 

 
However, the reflected image is differently distorted by the 
leaning degree of the mirror. This undesirable situation can 
be fixed using the transformation matrix. As the 
relationship between the leaning degree of the mirror and 
the degree of distortion of the outcome can be calculated, it 
is possible to beforehand apply the converted image into 
transformation matrix. Then, the final image can be realized 
as expected. 
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The reflected world coordinates can be calculated by 
applying the transformation matrix (numerical formula 1) to 
the world coordinates. Through this method, therefore, the 
image distortion resulting from the leant mirror can be 
adjusted. 



2 CONCLUSIONS 
We proposed the interactive content system based on spatial 
augmented reality and multi touch screen. For multi touch screen, 
we made acrylic rear screen and detect touched point through IR 
LED and IR camera. In addition, we built SAR display space 
with half-silvered mirror and diorama. Half-silvered mirror were 
mixed virtual image with real diorama. 
 

 
Figure 3. Single and Multi touch 

 

Normally, we use only one finger for single touch. However at 
the special scene we use more than two fingers for multi touch, 
then we can see the special effect. 
 

 
 

 
Figure 4. Diorama display and SAR display 

 

Use the SAR display technique, as the result we got the two kind 
of background. One is the original diorama mountain, and the 
other is the image layered mountain like a perspective drawing. 
Our proposed system can be applied to many kind of interactive 
content system, such as education and advertisement. 
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Directed Emergent Drama vs.
Pen & Paper Role-Playing Games

Maria Arinbjarnar and Daniel Kudenko1

Abstract. This is a position paper on the difference in role-playing
between Computer-Based Role-Playing Games (CB-RPGs) and Pen
& Paper Role-Playing Games (PP-RPGs) and how the architecture
of the Directed Emergent Drama (DED) engine will facilitate more
of the core characteristics of PP-RPGs than current CB-RPGs do.

1 Introduction
Current computer games fall short of providing a complete RPG ex-
perience for a number of reasons, the most prominent being that the
storylines are pre-authored and do little to accommodate an indepen-
dent Role-playing style. Role-playing refers to how the player can
enter into a role, such as an evil wizard, and play that specific role
through the game.

These are some of the core reasons for the creation of the Directed
Emergent Drama (DED) engine. The DED architecture facilitates the
guided emergence of an interactive drama using actor agents, a direc-
tor and schemas. Schemas are generic structures used by the director
to guide the actor in creating an engaging and immersing drama for
the player. For a detailed description of DED see [1].

Due to lack of space we omit the technical details of DED and
emphasise the differences between role playing in PP-RBGs and CB-
RPGs and how the DED architecture will facilitate the core charac-
teristics of PP-RBGs into future CB-RPGs.

It remains to be seen whether increasing the level of role-playing
and emergent drama in CB-RPG will increase players enjoyment.
This would need to be measured with empirical user studies.

2 Managing the Game
The Game Master(GM) in PP-RPG acts as a storyteller for the other
players guiding them through an interactive drama, an adventure-
world full of monsters and NPCs played by the GM. The GM is also
the judge in all matters concerning game rules [4].

2.1 The Storyteller
“Pen-and-paper role-playing is live theatre and computer games are
television.” Gary Gygax, as quoted in [9]

In Neverwinter Nights [2] character alignment affects the players
progress in the game by for instance hindering players playing druids
in getting full access to their powers and the druid community if the
player has not been careful to keep the character alignment as good.
It will also affect what sub quests are available especially when it
comes to quests that are for the advancement of a specific role and
need a specific alignment. Still it does not change the main story or

1 The University of York, England, email: {maria,kudenko}@cs.york.ac.uk

the main story plot, the player will need to finish specific main quests
in order to advance and complete the main story. Nothing the player
does will affect the pre-authored plots of the game.

Fallout 3 [6] has brought this idea even further, players actions
greatly affect the characters reputation and opportunities. The avail-
ability of quests is directly linked to players actions; how much they
explore the world, what they say in conversation, and what skills
they pick when levelling up. Still the same can be said for Fallout 3
as with Neverwinter nights: nothing the player does will change the
pre-authored plots or the main storyline. The player is always play-
ing along one branch of a multi-linear story that essentially follows
the same fundamental plot-points each time. This means that players
will not get a novel story experience when replaying the game, which
makes it very repetitive and lacking replayability.

in PP-RPGs the story emergence depends on player actions and the
GMs skill in providing an engaging and rich environment. The core
difference is that PP-RBGs are interactive dramas while CB-RPGs
are incorporating a narrative into a game. The latter has a number of
problems that Juul relates well in [5]. Essentially you can’t have nar-
ration and interactivity at the same time any more than you can have
panorama and drama at the same time. The two are a contradiction.

The DED architecture facilitates the emergence of interactive dra-
mas using schemas. The director will constantly monitor the drama
and deploy schemas as needed. Schemas structure the emergent
drama by giving actors goals, knowledgebase and appropriate ac-
tions to choose from. The schemas are not small pre-authored sto-
ries like the vignettes in [8] or plot points in a plotgraph as in [7].
The schemas are generic structures used by the director to structure
improvisational acting. This means that an actor receives goals to
accomplish and relevant generic actions to use, the actions are fur-
ther supported by a knowledge base which the actor can then use
to determine what is an appropriate action each time with respect to
the characters; emotion, situation and personality. This facilitates the
emergence of a drama where a user can interact with the actors and
story world freely and directly influence the unfolding drama.

2.2 The Actor

Another important role of the GM is that of playing all NPCs that
the characters encounter. Currently the NPCs in CB-RPG are pre-
scripted rather than autonomous and in Fallout 3 there is even a voice
enactment for each line of text.

In the DED architecture the actors are autonomous and choose
an action dependent on the situation each time like an improvisa-
tional actor would. The actors are not following a plotgraph. The di-
rector does not direct the actors, instead they receive guidance from
schemas on what is appropriate with respect to the current status of
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the drama. This means that the actors use the actions and knowledge-
base that they have received from schemas to form sentences and
action sequences directly in response to the environment and interac-
tions of other characters, the user, and the personality and emotions
of the character they are playing.

2.3 The Judge
The DM should listen to the players and weigh their arguments fairly
when disagreements arise, but the final decision belongs to the DM.
The Dungeon Masters word is law! Gary Gygax [4]

Perhaps the only GM task that a computer can currently master is
that of handling the game rules because of how exact it is in using
calculations akin to that of the dices used in PP-RPG. Still it falls
short even there, both because players can frequently use bugs to
their advantage and cheat, and because it is unable to adapt the rules
to allow for a more fluid story-emergence like a GM can.

A GM needs to reed volumes of books before being sufficiently fa-
miliar with the game rules to skilfully guide players through a game.
Novice GMs sometimes fall into the beginners trap of being too strict
on rules so that it becomes detrimental to game play [3]. The DED
architecture shies away from strictly rule based scenario towards pre-
serving the fluency and interaction that PP-RPGs offer. The DED ar-
chitecture facilitates this by not having the same levelling up mech-
anism that is in RPGs, and no possibility of dying or loosing in the
drama. Each drama that the user experiences will be scored and in
addition to informing the users on how well they did the result will
be used to offer dramas that best fits the users style of play, dramas
that provide a challenge and entertainment for the users.

“The secret we should never let the gamemasters know is that they
don’t need any rules. “ Gary Gygax, as quoted in [10]

3 Storytelling in PP-RPG’s and DED
Quality GMs do not author a complete adventure for each game,
rather they decide on certain key elements that are needed to start
the adventurers on their way. These elements include key characters
of the world and what their aims are were they hail from and their
relationships. The GM will also decide on an inciting event to gain
the adventurers interest.

The DED architecture facilitates the same using the DPGE to cre-
ate a past for characters and their relationships and an inciting event
for the interactive drama. It is important not to set a requirement that
the player needs to enter a certain room or talk in a specific way to
some NPC to progress a pre-authored story. Forcing the player down
a specific narrative path is called railroading.

3.1 Railroading
“Sometimes G.M.s will write out an adventure’s entire plot, soup to
nuts. This is a dangerous thing, because it inherently contradicts one
of the fundamentals of role-playing: the players should be allowed to
determine the pace and direction of the adventure.” Bill Coffin [3]

As discussed before this is the core difference between PP-RPGs
and CB-RPG

“Making the players figure the story out for themselves is tan-
tamount to having something hidden in your hand and forcing your
friends to guess ad inflnitum what it is, even after their desire to guess
has long since gone away.” Bill Coffin[3]

This type of game play was very common in the early CB-RPGs,
players needed to find that item or button hidden in one of the 80+

rooms of a castle or dungeon or the games story would not continue.
In current games this has all but been removed. What remains though
is the game’s requirement of completing quests and talking to NPCs
in the correct order. For instance in Neverwinter Nights the player
needs to take care to find and speak to all quest givers before entering
any dungeon, because killing that zombie or villain before having
received that quest will result in not receiving experience points and
rewards that go with it.

“In the end, having a solid plot line is not nearly as important as
being able to make up a decent plot line on the fly.” Bill Coffin[3]

Having the plot develop on the fly is exactly what the DED archi-
tecture facilitates, the director is constantly monitoring the success of
each schema deployed and if schemas fail, for instance because the
user does something that violates their constraints then that schema
is revoked and the director searches for a new schema that better suits
current status in the drama and the player and actors current actions
and mental status. The director is responsible for having the drama
follow a dramatic arc and to conform to some specific genre. The
director does not try to guide the user in any way. Only the actors
interact with the user.

4 Conclusions
It is the lack of a truly vicarious adventure that the DED architecture
aims to fill by facilitating the emergence of a structured drama from
player and actors’ interactions. In this paper we shared how the DED
architecture facilitates similar experiences as provided by PP-RPGs,
due to parallels in the fundamental approach to interactive drama.

Increasing basic role-playing concepts in CB-RPGs is very likely
to increase player satisfaction by appealing to a larger audience and
by increasing the degree of engagement and immersion. This remains
to be tested with empirical user studies.
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