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bFacultad de Informática, Universidad Complutense de Madrid, Spain

ARTICLE HISTORY
Compiled January 31, 2018

ABSTRACT
Interactive storytelling systems have become very popular as they engage users in the creation
of narrative. A fundamental challenge for such systems is that the user feel unconstrained in
his exploration of the environment and yet retain for the author some control of what the user
does. Traditional solutions address this challenge by means that put a heavy burden on the au-
thoring task. The present paper proposes a solution based on dynamic narration that combines
a set of authored materials associated with particular points in the environment and the ac-
tual exploratory movements of the user, and includes statements of varying emphasis to guide
the user towards the desired elements. This allows the system to generate a narration in real
time while giving the user the possibility to decide what to do and where to go. The solution
has been field tested with volunteer evaluators, and results are reported on the freedom of the
user in terms of varied combinations in which the authored material is traversed, the degree
of divergence of user explorations from author’s intentions, and user response to guidance
statements of differing emphasis.
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1. Introduction

Interactive storytelling systems have become a popular way to engage users in the creation of
narrative elements. However, in many occasions, the narration as a voice or textual product
takes second place to the interactive experience within the game, as a way to let the user take
the role of one of the characters inside the game and influence the story.

One of the most entertaining aspects in a narration is to read or listen to a skilled narrator
that wraps the listener into the atmosphere of the story. This is the case of the game The
Stanley Parable (Wreden, 2013), an interactive, narrative-driven video game where the player
controls Stanley, the main and only character in the game. The story is presented to the user
via the voice of a narrator, who explains to the user what he is expected to do. The story
branches into several possible paths, and the narrator continues the story according to the
player’s choices.

All along the game, the player can interact with the elements that surround him, such as
buttons or doors. In the points where a choice has to be made, the narrator always suggests
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the path to follow, but the player can choose differently, producing different narrations and
endings to the story. The game is envisioned as a thought-provoking experience about the
freedom of choice in video games, since the options given to the user are always within the
intentions of the narrator. The original game has a total of six different endings, and it takes
about an hour to explore all the possibilities.

Inspired by the game The Stanley Parable, we present an interactive storytelling system
that is able to generate a narration in real time while giving the user the possibility to decide
what to do and where to go, in a co-creation process where the final result is narrated while the
user is playing the game. The purpose of this system is to tell a story, or a set of interrelated
stories, to the user, trying to make him follow the path of the story told by the system, while
giving him the possibility to change the way and order in which the story is told.

The system has been implemented using the Unity 3D engine and the stories are set in the
Faculty of Computer Science School at UCM (see Figure 3). The game uses a first person
perspective where the user takes the role of the main character, who needs to solve several
situations in his daily life at the university. When the game starts, the voice of a narrator starts
telling the story and tries to direct the user towards his first objective. The objectives of the
stories are located at specific checkpoints; when the player reaches one of these points the ob-
jective is accomplished, the narrator tells the part of the story corresponding to that objective
and the next objective of the story is unlocked. Some of the objectives are conditional to the
player performing a particular action on reaching the trigger point.

At any point of the game, the user can decide to either follow the instructions the narrator
provides, so that he plays the story as the author intends him to play, or he can choose to
disregard these instructions and follow his own path. The first option represents the case where
no unexpected actions are taken by the user, so the story the narrator tells can be carefully
planned by the author. The second option is the alternate case where the user decides to ignore
the story and explore other options. In this case, the designed story will not continue until the
user returns to the appropriate location, but the system will have to narrate what the user is
doing (see Section 4).

In order to know whether the user is following the story the narrator is telling or not,
every time the player achieves an objective and unlocks the next one, the path between both
objectives is calculated by the system, represented as a series of physical landmarks the user
is supposed to go across. If he does not cross these points, the system accounts for the number
of landmarks he is missing, so that it can figure out how much the user is deviating from the
intended objective and can modify the narration accordingly (see Section 5).

In this paper we focus on the mechanisms designed to generate the narration so that a
coherent and non-monotonous story can be presented to the user, irrespective of whether he
follows the predefined stories or not, and the mechanisms for allowing the system to keep the
user along the paths intended by the author.

2. Related Work

Storytelling systems have been developed for more than forty years. The first story telling
system for which there is a record is the Novel Writer system developed by Sheldon Klein
(Klein et al., 1973). Novel Writer created murder stories within the context of a weekend
party. It relied on a micro-simulation model where the behaviour of individual characters
and events were governed by probabilistic rules that progressively changed the state of the
simulated world (represented as a semantic network). The set of rules is highly constraining,
and allows for the construction of only one very specific type of story.

TALESPIN (Meehan, 1977), a system which told stories about the lives of simple wood-
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land creatures, was based on planning: to create a story, a character is given a goal, and then
the plan is developed to solve the goal. TALESPIN introduces character goals as triggers for
action. The system allows the possibility of having more than one problem-solving character
in the story (and it introduced separate goal lists for each of them). The validity of a story is
established in terms of: existence of a problem, degree of difficulty in solving the problem,
and nature or level of problem solved.

Lebowitz’s UNIVERSE (Lebowitz, 1985) modelled the generation of scripts for a succes-
sion of TV soap opera episodes (a large cast of characters play out multiple, simultaneous,
overlapping stories that never end). UNIVERSE is the first storytelling system to devote spe-
cial attention to the creation of characters. Complex data structures are presented to represent
characters, and a simple algorithm is proposed to fill these partly in an automatic way. But the
bulk of characterization is left for the user to do by hand. It is in a first instance intended as a
writer’s aid, with additional hopes to later develop it into an autonomous storyteller.

The line of work initiated by TALESPIN, based on modelling the behaviour of charac-
ters, has led to a specific branch of storytellers. Characters are implemented as intelligent
autonomous agents that can choose their own actions informed by their internal states (in-
cluding goals and emotions) and their perception of the environment. Narrative is understood
to emerge from the interaction of these characters with one another. While this guarantees
coherent plots, the lack of author goals does not necessarily produce very interesting stories.
However, it has been found very useful in the context of virtual environments, where the
introduction of such agents injects a measure of narrative to an interactive setting.

With the use of virtual environments, the field of interactive storytelling has flourished over
the last two decades, shifting the focus from actually generating a story towards real-time
interactivity, engagement and user involvement in the story (Aylett, 1999; Cavazza, Aylett,
Dautenhahn, Fencott, & Charles, 2000; Charles, Mead, & Cavazza, 2001; Figueiredo, Dias,
Paiva, Aylett, & Louchart, 2006; Mateas & Stern, 2003; Szilas, 2001).

The Virtual Storyteller (Theune, Faas, Nijholt, & Heylen, 2003) introduces a multi-agent
approach to story creation where a specific director agent is introduced to look after a plot.
Each agent has its own knowledge base (representing what it knows about the world) and rules
to govern its behaviour. In particular, the director agent has basic knowledge about plot struc-
ture (that it must have a beginning, a middle, and a happy end) and exercises control over
agent’s actions in one of three ways: environmental (introduce new characters and object),
motivational (giving characters specific goals), and proscriptive (disallowing a character’s in-
tended action). The director has no prescriptive control (it cannot force characters to perform
specific actions).

Façade (Mateas & Stern, 2003) is an interactive drama where the player takes the role
of a friend of Grace and Trip, a married couple who invite the player to a get-together in
their apartment. A conflict arises between the couple and the player gets involved in solving
the situation between Trip and Grace. The player can talk to Trip and Grace, gesture, move
and use objects, and both Trip and Grace will react to the user’s actions according to their
psychological state. Façade takes advantage of a dialog based interaction that recognizes a
large number of commands with which the system reacts to the user’s utterances. The story is
therefore based on the dialogs that take place between the player and the characters.

In (Cavazza, Lugrin, Pizzi, & Charles, 2007) the authors describe an immersive interactive
storytelling system where the user can play the role of a character of the novel Madame
Bovary, written by Gustave Flaubert. The authors use a character-based approach where each
character is driven by its own feelings, supported by a planner that determines the next action
to be taken. However, much of the storytelling output is based on animations, rather than
text or speech, which is limited to short utterances of dialogues extracted from the novel. In
addition, the role of the player is limited to responding to Emma Bovary’s actions, which
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narrow the capacity of the user to create their own story. This approach has been furtherly
explored in (Porteous, Cavazza, & Charles, 2010), an interactive storytelling system based
on Shakespeare’s Merchant of Venice, where the focus is set on balancing the character’s
autonomy and the global structure of the plot.

The authors of (Mccoy et al., 2013) refer a social simulation game, Prom Week, where
the aim is to explore social physics among characters to make them achieve their goals. The
result is a story that reflects the interactions that have taken place among characters during
the simulation. The game is based on the use of a rich set of sociocultural norms and an
AI engine, Comme il Faut, that determines the results of the characters interactions based
on these norms (McCoy, Treanor, Samuel, Wardrip-Fruin, & Mateas, 2011). Although the
authorial involvement of the user is noteworthy, the narrative output of the game is left for the
player to interpret.

3. Description of the System

The design of the interface between the user and the system is intended to allow for different
degrees of creative freedom and/or perception of such behaviour by the user. To achieve this,
a system was designed to explore the interplay between the actual set of options open to a
user, the indications provided to the user in the interface, and the paths that the system would
prefer the user to follow.

Although some of the interactive systems reviewed in Section 2 do allow the dynamic
creation of new alternatives in reaction to unexpected decisions by the user, we are at present
considering a system in which the set of alternative paths open to the user is fixed beforehand
by the designer. These need not only be paths through a physical space, but may include sets of
possible actions taken at particular points in the interaction. This set of alternatives is referred
to as the action space. If such a system wants to provide the user with a certain sensation of
creative freedom, it has to rely on different means for presenting the set of alternatives. The
set of ingredients to combine are:

(1) the actual set of possible paths through the action space that the user can follow
(2) the set of possible paths that are marked to the user as alternatives (either signposted

on the display, offered as items in system menus, or somehow marked implicitly in the
environment – such as doors in the walls)

(3) the set of possible paths recommended to the user by the system
(4) the path chosen by the user
(5) the actual path that the user’s avatar is made to follow as a result of the user’s choice

This set of ingredients can be combined in different ways. In basic systems for interactive
storytelling, all possible paths are explicitly marked to the user (1 = 2) and the actual path
taken by the avatar matches the path chosen by the user (4 = 5). Another variation occurs
when the path chosen by the user is disregarded by the system in favour of another one (4 >
5). In more elaborate systems, some of the possible paths are not explicitly marked to the user
but the user may explore them if he decides not to follow the explicitly marked indications
(1 > 2). This usually happens because the path chosen by the user would have taken the
interaction away from the path desired by the designer. In such cases, a favoured option is
to provide the user with a brief explanation of why the chosen action was not taken. A final
point to consider is that the border between the set of possible paths that are marked to the
user as alternatives (2) and the set of possible paths recommended to the user by the system
(3) may become blurred in the case of subtle markings of possible paths or subtle means
of recommendation. This opens up an avenue for exploring ways in which the user can be
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Figure 1.: Linear story structure

made to experience a certain creative freedom by means of crafty design of the marking and
recommendations. The present paper provides an initial setting for this exploration. More
elaborate options can be explored as further work.

In the following sections we describe how we have structured the stories, so that the user
can have the impression of freedom in the way he plays all the available stories, and how we
generate the narration of the user’s actions outside the predefined paths, so that we can add
them to the story.

4. Story Structure

One of the first aspects we had to solve was to decide how to represent the stories the user
can play so that, at any given moment, he has a wide range of possible actions to perform. We
considered three possible structures, with minor variations, inspired by the ones described in
(Riedl & Young, 2006):

• linear story: all the possible actions are intertwined in a single story
• story tree: a set of stories with a common starting point from which different branches

emerge and with one or more endings
• inverted story tree: a set of stories with one or more starting points that are divided in

different branches and end up in one or more endings.

In the following subsections we analyze their advantages and disadvantages in order to
select the most appropriate one for our purpose.

4.1. Linear Story

This is the simplest case and the easiest one to manage, since there are no relationships among
different stories, which are merged into a single one (see Figure 1). It is the least costly
solution in terms of implementation, and all the possibilities the user is given can be easily
controlled in order to decide what the user can or cannot do.
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(a) Simple Tree (b) Branched Tree (c) Convergent Tree (d) Inverted Story Tree

Figure 2.: Variations of the Story Tree and Inverted Story Tree

In order to avoid monotony in the narration, minor ramifications can be added to the story,
but the user cannot deviate much from the main branch of the plot. In these cases, in general,
the user is led to alternative endings which are different from the one of the main story, unless
he decides to return to the main course of action and follow it towards the main ending.

This option was discarded due to the lack of flexibility in terms of available user choices
and, subsequently, the monotony of the story the user can play.

4.2. Story Tree

This is a tree-shaped structure (see Figure 2a) which starts in a single node that subsequently
divides in several branches, a common approach that is used by different authors (Koenitz &
Chen, 2012). The relationship among these branches emerges from the initial node. Using this
structure we can make the story evolve and end in many different ways (as shown in Figure
2b) and we can make all the stories converge into a single ending (as depicted in Figure 2c).

This structure is more complex than the previous one, and if the number of stories and their
length are big enough, the implementation requires loading and unloading parts of the stories
dynamically so that all the necessary elements of the stories can be stored in memory. When
a user moves from one story to another one, it is necessary to generate the narration in such
a way that both stories are smoothly stitched together, so that the narration does not jump
abruptly from one topic to another, but is integrated in a comprehensible way instead.

4.3. Inverted Story Tree

This schema is similar to the previous one. The main difference is the initial disposition of
the tree nodes, which allows the user to choose the story he would like to start playing (see
Figure 2d). The main advantage of this structure is that the user can start playing any of the
available stories, without having a default one the user has to start from. For example, using
the previous structure, when the game starts the user is immediately pointed to play the default
story, while using this structure it is not until the user starts doing something that the systems
chooses what story to start narrating depending on the user actions.

Both in the case of the story tree and the inverted story tree, if the user follows the narra-
tion without deviation the system assumes that it ends satisfactorily and chooses another one
among the available stories so that the user can play all of them. On the contrary, if the user
decides not to play the story the narrator is telling, a range of possible options open, which
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can be abandoned or resumed at any time, giving rise to a network of interconnected stories.
In terms of implementation, trying to maintain all these stories active at the same time

involves a high computational cost, because the extent of the ramification is unknown, de-
pending on the number of available stories and on how much the user deviates from the
narrator’s instructions. We tested a first prototype of the system trying to play three stories in
a four storey building that represents our faculty (see Figure 3) and the result was a slow sys-
tem that produced meaningless stories. This was due, first, to the fact that a lot of structures
and information had to be loaded in memory at the same time, slowing the system to a point
where it was difficult to play it. Second, having all the possibilities of all the stories available
at the same time made the generated story be completely meaningless, since unrelated events
where being mixed without further criteria, having even repeated parts because the user was
passing once and again through the same spot.

In order to solve these two problems, which were quite related to one another, we decided to
restrict the available predefined options the user had at the same time, keeping the possibility
to deviate from these predefined paths. Each node of the tree is represented as a hidden object
in Unity with which the user can collide. When this collision is effective, the system triggers
an event that makes the narrator tell the user the next part of the story. Once he has finished
telling it, the object disappears and is replaced by another object in a different location that
represents the next objective of the story.

At any moment, only the current objectives of all the available stories are loaded, decreas-
ing considerably the amount of information that has to be loaded in memory, and increasing
notably the execution speed. In addition, since no other parts of the stories and ready to be
told, we make sure that what the narrator tells is completely meaningful and that one part of
a story is not told repeatedly if the user moves around the same spot for a while.

The inverted story tree has proved to be the structure that best suited all of our needs, so
this was the chosen one to develop the system. These inverted story trees are represented as
external files that contain the information about the stories the user can play, so is it fairly
easy to add new stories, modify the existing ones or add new relations among the existing
stories in order to enrich the user experience throughout the game.

5. Narrative Generation

The narrative system has been implemented using the Unity 3D engine, where the user can
choose whether to follow the narrator’s instructions or not. One of our objectives was to study
how the narrator can influence the user’s choices in order to make him follow a predefined
story while giving him the chance to follow his own path. In order to achieve this, we needed
to adapt the messages that were presented to the user to make them attractive and to redirect
the user to the story in case he deviated from the predefined course of action.

With this objective in mind, there were two aspects that had to be considered in order to
create an attractive narrative that the user would like to follow:

• The messages the narrator offers have to vary so that the story does not turn repetitive.
• Apart from these variations, if the narrator has to persist in its intent to make the user

return to the predefined story, the intensity of the messages must change progressively,
which involves adding even more variability to the narration.

In order to do this, a simple algorithm has been designed to generate pseudo-random com-
binations of sentences with the same meaning, changing the way of phrasing them and adding
a different tone depending on the situation. This way, we have managed to almost eliminate
the repetition of messages throughout the story, specially when the user decides to take alter-
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native paths to the story.

5.1. Adjusting the levels of intensity

As we have mentioned before, when the user decides not to follow the story, the narrator can
use different strategies in order to convince the user to return to the predefined path. Several
approaches were considered, but only one of them was selected for the first version of the
system, since adding more than one would require the design of a selection strategy or even
endowing the narrator with emotional traits in order to change the way in which it talks to the
user (which will be taken into account for future work).

Similarly to what is done in (Wreden, 2013) we decided to arrange the messages in differ-
ent levels of intensity, progressively making them less polite and more imperative. Message
intensity can be understood as “a quality of language that indicates the degree to which the
speaker’s attitude toward a concept deviates from neutrality”, as defined by (Bowers, 1963).
Therefore, it is necessary to decide how to manage these levels in order to make the narrator’s
messages increasingly more cutting. The narrator can provide messages using four levels of
intensity, appart from the neutral one used when telling the story.

In the lowest level, the narrator will be more polite and will keep a certain distance from
the user. The narrator will consider that there has been a slight deviation from the predefined
path, but it is not being completely ignored, so he will just remind the user that the path he
should follow is different.

On the contrary, in the highest level, the narrator is less friendly and his comments will
be more direct. At this point, the user is quite far from the place he is intended to be, so the
narrator will remind him where he should go and how to get there.

In order to determine the appropriate level of intensity, the system keeps track of the user’s
position, and calculates a number of milestones the user must cross before arriving to the
intended objective. The level of intensity of the messages will be determined according to the
number of milestones that the user misses when he walks through the scene. If the user goes
back to where the narrator suggests, or if he switches to a different story, the messages the
narrator provides will become friendly again.

5.2. Sentence Structure

After deciding what levels of intensity we would use, the next step was to decide how to
generate the narrator’s messages so that there would be enough variability and the messages
that form the story would not be repeated.

In order to do this, we decided to use a combinatorial method where the sentences would
be divided in different parts that would be combined in order to generate a highly enough
number of combinations. Each of these parts are subsequently written in a text file attending
to the previously defined levels of intensity, so the same sentence can be generated differently
according to the narrator’s mood.

Each sentence is currently divided into three parts, according to its position and purpose in
the sentence:

• Opening: it is optional and it mainly consists in a way of referring to the user; it is
used at the beginning of the message. “It seems that” or “Insisting on his impulsive
attitude” are some possible openings.

• Body: it contains the main message of the narrator and has meaning by itself, like
“Gabe decided to go to the canteen”.

• Closing: it is optional and contains an additional comment to the narrator’s message; it
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is used at the end of the message. “Disregarding my directions” or “without consider-
ing the consequences” are some possible closings.

Combining these three parts a considerable amount of messages can be generated by the
narrator: “It seems that Gabe decided to go to the canteen disregarding my directions”, “Gabe
decided to go to the canteen without considering the consequences”, etc.

5.3. Message Generation

Using the previously described sentence division, we intend to generate both simple and com-
pound sentences. If the pieces we use to build the sentences belong to the same intensity level,
we will be sure that the generated sentences will be coherent, as long as we make use of the
following rules.

In the case of simple sentences, we have to specify in the configuration file that they end
with a period. As for the openings and closings, we can use assertions, exclamations and ques-
tions, such as “Hey!” or “You know what?” and we also have to specify it in the configuration
file so that they can be linked appropriately with the rest of the sentence. In addition, in the
closings we need to indicate whether they can link directly with the body of the sentence or
not, so that they can be correctly written, using a comma or starting them with capital letters.

Compound sentences involve more restrictions about the way in which they can be linked
to other sentences. We use two different types of sentence bodies that can be combined with
openings and closings, depending on whether they need a nexus with them or not. As in
the case of the simple sentences, we need to consider whether the openings and closings
are separated by commas or not, so that they can be correctly written (e.g. “In a show of
rebellion,. . . ” or “. . . , as his father used to say.”). The only difference between openings and
closings is the place where they link with the sentence body.

In order to allow the insertion of elements of the story into the sentence, the rules to gen-
erate the sentence bodies are a little different. A sentence body can be used by itself or in
conjunction with openings and/or closings, and it can be completed with context dependent
actions (e.g. “In a show of rebellion, Gabe decided to turn left”).

The main variations in this case depend on the user’s location and the objectives he still
has to achieve in the story. If the user prefers to explore the site instead of following the story,
the narrator can provide him with information regarding where he is, while other times he can
try to lead the user to the next objective. In both cases, the sentence body must end with a
verb, so that the sentence can be completed correctly adding information about the place or
objective where the system wants the player to go.

The following example summarizes the previous rules to generate compound sentences.
Gabe is in a classroom and has decided to disregard the narrator and explore the upper floor
of the building. The narrator, annoyed, tries to lead Gabe to the canteen, where his friends are
working on an assignment. The sentence body the narrator is going to use is “I thought I had
told you that you had to go to...”.

Before processing the sentence, the narrator retrieves the current objective in order to inte-
grate it into the sentence. The narrator decides whether to use an opening and/or closing and,
in case it does, checks whether it is necessary to use punctuation marks or not. As a result, the
narrator decides he has to use “You may have not understood me well, but” as an opening and
“Are you sure you want to continue with this nonsense?” as a closing. The system then selects
the appropriate capitalization for the three parts of the sentence and builds the final message:
“Gabe, you may have not understood me well, but I thought I had told you that you had to go
to the canteen with your friends. Are you sure you want to continue with this nonsense?”.
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6. Story Generation Example: Exam Season

As a complete example of how the system works, we present a sample execution containing
two different stories. In the first one, our main character, Gabe, must go to a specific classroom
to take an important exam that he had forgotten he had to take. In the second story, which
could be played before or after the first one, Gabe must find a specific professor to ask him
to review a previous exam. In both cases, the player would have to interact with different
characters and fulfill some partial objectives for the stories to advance.

In order to understand the example, we will first describe the data structures of the stories
and the narrative generation, and then we will show an execution where the user is playing
one of the stories and jumps from that story to the other before finishing the first one.

6.1. Structure of the Stories

As previously explained in Section 4, stories are organized as a series of objectives that must
be fulfilled for the user being able to continue the story. Therefore, objectives can be seen as
milestones that mark the advancement of the user through the story. In order to understand
the working example, we present here the list of objectives for each of the stories.

List of objectives in Story 1 (Gabe must go to classroom 3 to take an exam):

s1o1 Gabe sees a lot of students in front of classroom 3 and decides to approach them to see
what is happening.

s1o2 Gabe realizes that he had an exam today but he had forgotten about it.
s1o3 Gabe decides to go the vending machine to look for something to calm his nerves.
s1o4 Already at the machine, Gabe realizes that he has no money on him.
s1o5 Gabe decides to go to the canteen to see if he finds a friend who could lend him some

money.
s1o6 Gabe sees Michael in the canteen, who owes him a favor.
s1o7 Description of Michael, who is unmistakable because of his sun glasses and orange

shirt.
s1o8 Michael does not have enough money for Gabe. Gabe decides to come back to class-

room 3.
s1o9 Gabe has to hurry because the teacher is already there.
s1o10 Gabe arrives on time and takes the exam.
s1o11 After the exam Gabe feels better and starts to count the days until holidays.

List of objectives in Story 2 (Gabe wants to find Professor Smith to ask him to review a
previous exam):

s2o1 Gabe remembers that he has to talk with Professor Smith to ask him to review an exam.
s2o2 Gabe thinks that he can find him in his office, so he goes there.
s2o3 Gabe meets Macarena on his way. He decides to ask her about the professor.
s2o4 She tells him that Smith was with her in a meeting in a different office.
s2o5 Gabe goes to this other office to look for him.
s2o6 Professor Smith tells Gabe that he does not have time to help him. Gabe leaves a bit

annoyed.

We will later see how the user can jump from one story to the other at any time. As the user
has complete freedom of movement in the 3D environment, he can decide to move from the
current objective in one story and find a different one in other story (remember that objectives
are triggered by the user when he goes over certain landmarks in the environment). The only
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restriction is that the system “activates” the next objective of a story only when the previous
one has been fulfilled, so the user can only move from the current objective in a story to the
current objective in the other story. We will later see an example of this and what are the
consequences from the point of view of the narration.

Figure 3.: First objective of story 1

6.2. Narrative Generation Data

From the point of view of the narrative generation, there are two different kinds of messages
used by the narrator: objective messages and control messages. On the one hand, each objec-
tive has an utterance associated that explains what is happening or what is the next objective
(for example “Gabe wondered why there were so many students in front of classroom 3. He
decided to check what was happening.”). Those are the objective messages. On the other
hand, the narrator also speaks when the user is not following a path leading to fulfilling the
next objective. In this case, the generated messages are intended to remind the user of what he
should be doing, and they are expressed in different levels of intensity depending on how far
the next objective is. These are the control messages. As the generation of control messages
is more creative, we will explain them deeper for the present example.

According to what was explained in Section 5.1, the current example includes four different
levels of intensity in the narration. Level 1 (lowest level) represents utterances with a slight
annoyance from the narrator (like for example “Gabe felt curious and decided to deviate from
his path”), whereas in level 4 (highest level) the narrator transmits to be very angry with the
user (for example “You know what? I desist. If you don’t want to follow my advice, it’s up
to you.”). A total of 18 body sentence templates, 10 openings and 9 closings were created
for these control messages. Remember that utterances by the narrator are then formed by
a body sentence template completed according to the current state of the story, optionally
accompanied by an opening and/or closing.
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6.3. Sample Story

Gabe, our main character, appears in the entrance hall of the building. At the beginning none
of the stories is active, and one or the other would activate when Gabe passes through the
landmark of the first objective of one of them. Until then, the user is allowed to explore the
3D environment as he wishes. The narrator is initially off and would start the narration when
an objective is activated.

In addition, there is not a prefixed order for the two stories to occur. The user can start and
finish any of them before starting the other, or interweave them as he wishes. In this example
the user will start with the first story, but during it he will decide to explore the second story,
finally coming back to the first one when the second is finished. Although these two stories
are reasonably simple in order to have an example that is easy to follow, we can imagine
an execution of the system where there are multiple stories and the user “finds” them while
exploring the course of other stories.

While exploring the building, Gabe enters one of the corridors in the ground floor, trigger-
ing the first objective of story 1 (s1o1). He sees a group of students in front of classroom 3
and decides to take a look (see Figure 3). When he arrives, he realizes he had forgotten about
an important exam (s1o2). The narrator then suggests that Gabe is very nervous and should
go to the vending machine to grab a drink (s1o3).

Note that in objective s1o2 the player is not told to go anywhere, and therefore objectives
s1o2 and s1o3 occur in the same spatial point and could be considered as only one objective.
However, the narration is better managed if they are considered as two different objectives
occurring in the same place but with different narration utterances. This will happen again in
some other points of the stories.

When Gabe arrives to the vending machine, the narrator informs him that he has no money
to pay for the drink (s1o4), and that he should go to the canteen to see if he finds someone
who could lend him some coins (s1o5).

At this point of the execution, the user decides that he will not obey the narrator any-
more. Instead of going to the canteen, as he was suggested, the user makes Gabe turn
around and go upstairs to the first floor. The narrator detects this deviation from the ex-
pected path in story 1, and activates the use of control messages with a low intensity.
Therefore, the narrator will suggest Gabe to go back to the expected path with sentences
like “Being aware that this was not the way to go, Gabe decided to explore other places
without knowing the possible consequences” or “It seems that Gabe decided to go in the op-
posite direction”. Openings and closings have been underlined for easier recognition.

As Gabe explores the first floor the system detects that he is getting away more
and more from his current objective (s1o5 - going to the canteen). As a con-
sequence, the narrator gets more serious and the intensity of control messages is
increased. If it reached the maximum level, the narrator would say things like
“You think that being the player gives you the right to ignore me. For the last time, you are
going to the canteen!”.

While exploring the first floor, Gabe enters classroom 5 where the first objective of story
2 is located (s2o1) and he remembers that he has to talk with Professor Smith to review a
previous exam.

At this point, the system stores the current objective of story 1, starts the execution of story
2 by setting the current objective to s2o1, and the narrator “forgets” his anger for previous
deviations.

The user then continues story 2 by making Gabe go to Professor Smith’s office (s2o2),
meeting Macarena in his way (s2o3 and s2o4), going to the office Macarena mentioned (s2o5),
and finally finding him (s2o6).
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After Professor Smith tells Gabe that he has no time to attend him and the narrator explains
that Gabe is a bit annoyed, the second story is considered to have finished.

Then the system checks if there are other unfinished stories (story 1 in this case), sets
the current objective as s1o5, and the narrator activates again the control messages if the
user is deviating from the path to the current objective. The user can then finish story 1, and
once he does the system detects that there are no more available stories and informs the user
accordingly.

7. Evaluation

We have conducted an evaluation of the system in order to test the flexibility of the mecha-
nisms used to create the stories as the users play, as well as the reactions of the users to what
the narrator is saying, especially when they do not follow the narrator’s instructions and she
starts to get annoyed with the user.

In the following subsections we describe the participants in the evaluation, the materials
used to carry it out, the evaluation method and the tasks that the participants had to perform
and the results we have obtained from the evaluation.

7.1. Participants

The evaluation has been carried out by 24 participants, 25% of which were female (6) and
the rest were male (18). Their ages ranged between 20 and 56 years old: 14 of them were
between 20 and 30 years old, 4 were between 30 and 40 and 6 were older than 40. Nine of
the participants were familiar with the use of 3D games, 5 had used the occasionally and the
remaining 10 had no experience at all. Finally, 16 of the participants were familiar with the
Computer Science School building, where the stories to be played were set in, and the other 8
had never been there. Two more participants who were not used to 3D games could not finish
the evaluation as they started to feel dizzy after a few minutes using the application.

7.2. Materials

The participants in the evaluation were provided with either a laptop or a desktop computer
running the application, and they had to use both the keyboard and a mouse in order to move
around the environment and interact with it.

In order to evaluate the system, we created a set of three predefined stories that the narrator
would tell the users, and every two stories had two nodes physically close to each other so the
participants would have the chance to easily intertwine stories if they decided to do so (or if
they inadvertently started to follow a different story). All the stories were set in the Computer
Science School building, so participants were chosen that were both familiar and unfamiliar
with it in order to observe how much this aspect might influence the results.

The system was slightly modified for the evaluation, so that it would generate a log file
with information about the actions of the participants that could subsequently be analyzed.
This log included information about timestamps, user’s position, relevant landmarks, history
that was currently being told, narrator’s messages and narrator’s level of intensity.

After the evaluation, the users were asked to fill in a questionnaire to provide feedback
with their opinion about the system in general, the stories and the narrator.
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7.3. Methods and Tasks

In order to test the system, the task to be carried out was to play the stories that were designed
with this purpose, either following the instructions of the narrator or trying to play them in a
different way.

Twenty one of the participants evaluated a version of the story generator system with all
the features turned on, while a contrast group with three participants evaluated a configuration
where the narrator’s voice had been turned off, so they had to read the narrator’s messages on
the top left corner of the screen to be able to follow the stories. For those who had the narrator
turned on, it was endowed with a female voice.

When preparing the evaluation we discovered that people who were familiar with the build-
ing were willing to explore it in order to check the fidelity of the 3D model, which somehow
collided with the purpose of the evaluation. This, together with the fact that some people were
not used to playing with 3D games, made us decide that we would allow the participants to
play around for a while before starting with the evaluation itself.

The participants were told that they were going to evaluate a story generation system and
that they would hear a story being told by a narrator that they could decide whether to follow
or not, and their objective was to be able to finish the story in their own way. However, in
order to cover as much functionality as possible, two evaluators were asked to always follow
the narrator’s instructions and two other were asked to do the opposite, i.e. disregard what the
narrator was saying as much as possible.

All the evaluations were carried out with the presence of just the participant and one of the
authors, so that nobody would influence the participants actions and they could not see the
system before using it, so that their actions would not be biased by previous evaluations they
had seen.

In addition, all the evaluations were video recorded, so they could be subsequently ana-
lyzed in search of some relevant aspect that might not arise in the log or in the questionnaire.

7.4. Results and Discussion

After carrying out the evaluation, we have analyzed the logs produced in each execution
of the system, along with the questionnaires filled by each of the participants. Out of the
24 evaluators, 22 of them finished all the stories and two of them decided not to finish the
evaluation, although all of them filled in the questionnaire.

They were asked to guess the number of different stories they had played, and only five
of them guessed that they have played exactly three stories. Four people thought they had
played just one story, and one even thought it had been six different stories. The biggest
group of people (8) thought they had played two stories.

Regarding the time it took the evaluators to finish the game, the evaluators who were fa-
miliar with the building have needed less time to complete all the stories. Evaluators needed
between 10 and 40 minutes to finish, while those familiar with the building employed between
10 and 16 minutes, while the ones who were not familiar with it needed between 14 and 26,
and even 3 of then needed between 30 and 40 minutes. Two out of these three have mentioned
the need to have a little more help from the narrator, and they think that being able to hear the
last messages again, or having a map, might have help them not to get lost. All in all, 3 users
needed around 10 minutes, 11 users needed between 10 and 15 minutes, 3 more users needed
between 15 and 20 minutes and 7 requires more than 20 minutes.

The analysis of the log shows that 7 of the users played all the stories in sequence, from
beginning to end, although in different orders. Six of them started with stories 1 or 2, the
beginnings of which were quite close to one another, and quite close to the starting position,
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Gabe was so tired that the only thing he wanted was to fall asleep. However, he would have to
leave that for later, because he has to go to the MMI class in room 2. Or he could go to room
1 to see his girlfriend.
Gabe decided to enter room 1. He saw his girlfriend; he was eager to tell her how much he
loved her, but... (BUMP!!!)
Gabe woke up disoriented, wondering were Hanna, his girlfriend, was. He saw Nat, his girl-
friend’s best friend, looking through the window. Maybe she knew something... but after
talking to her, Gabe was even more worried than before, and he considered going down to the
ground floor to look for some of her friends. They ought to be going to the main door now,
since classes have just finished.
However, he decided to go the opposite way regardless of the consequences it might cause.
Gabe has a very important exam, so he goes to the canteen to have some lime blossom tea.
When Gabe entered the canteen, he heard somebody shouting at the furthest corner. (Gabe
goes to the corner and falls through a dark hole on the floor; suddenly, he is surrounded by
zombies). All Gabe’s decisions had brought him to this moment. A moment when darkness
falls over him as death... (zombies pounce on Gabe)
Fortunately, Hanna was perfectly and everything had been the result of the shock caused by
the blows. (Gabe decides to go to the canteen). Knowing that this was not the way to go, he
decided to ignore it. When he entered the canteen, he saw his friend Pedro, so he decided
to go and say hello. As always, Pedro is unmistakable. His sunglasses and his orange T-shirt
betray him. After talking to him, Gabe is motivated to take his exam in room 3.
The professor is about to enter the class, Gabe should hurry up. He had a seat and took the
exam. After finishing the exam, Gabe sighed, relieved. He had to go to the east corridor of the
first floor to see Hanna.
Making use of his free will, Gabe decided to go somewhere else, ignoring my indications.
Gabe remembered that his main objective was to go to the east corridor of the first floor. He
had never been self-sufficient, so he needed help an guidance from other people constantly.
Maybe I am not being clear enough. In order to achieve your goal, you have to go to the east
corridor of the first floor.
I am fed up with you and your bad attitude. If you do not follow my advice it is up to you.
Gabe saw Lou and asked him about the exam. After talking to Lou, Gabe realized he had not
been the only one to do it really bad. Gabe entered the MMI class. What would the class be
about today? Fortunatelly, we would finally be able to sleep.

Table 1.: Sample story played by one evaluator

and the other one started playing story 3, whose origin was quite far from the initial position.
Fourteen more players played the stories in different orders, but in all the cases they played
stories 1 and 3 from beginning to end and story 2 divided in two blocks of approximately
50% of the length of the story. Half of these players thought they had played 2 stories, while
the rest of them thought they had played 1, 3 or 4 stories. There is only one player who also
divided story 1 in half, thus playing the game as 5 different pieces (2−3−1−2−1), although
his guess was just two stories. The sequence of stories played by the evaluators can be seen
in Table 2. A sample story can be read in Table 1.

One of our concerns was the fact that the tone of the narrator when the user decides to
disregards its instructions might lead the users to abandon the game, so one of the aspects the
log shows is the level of intensity that the narrator is using when talking to the user. All the
users, even the ones who were asked to follow the narrators instructions, disobeyed him at
some point or got lost, so the narrator had to remind them where to go and what to do there.
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1-2-3 2-1-3 2-3-1 3-1-2 1-2-3-2 2-3-1-2 2-3-1-2-1
Users 2 2 2 1 7 7 1

Table 2.: Sequences of stories played by the evaluators

Min Max Mode Total
Intensity level 1 2 9 5 6
Intensity level 2 0 2 1 12
Intensity level 3 0 2 0 4
Intensity level 4 0 1 0 2
Disregards 2 12 5 -

Table 3.: Intensity levels used by the narrator

Yes No
Have you followed the narrator’s instructions? 17 7
Have you noticed changes in the narrator’s attitude? 14 10

Table 4.: Perceptions of the users

As shown in the fourth column of Table 3, most of the users (12) only made the narrator go
up to level 2 of intensity, 4 made it go up to level 3 and the remaining two participants, who
had been asked to disobey the narrator’s instructions, made it go up to level 4. In addition, as
shown in the last row of the table, the minimum number of times that a user disregarded the
narrators instructions was 2, and the maximum was 12, being the mode 5 times per user.

In Table 3 we can also see that the minimum number of times a user has been corrected
with intensity level 1 is 2, while one user has been corrected 9 times, being the mode for all
users of 5 messages with this level of intensity. The same applies to the intensity levels 2, 3
and 4, where we can see that users have been addressed with intensity level 2 between 0 and
2 times, being the mode 1, and very few times have the users been talked to with intensity
levels 3 and 4.

An interesting aspect we can also extract from Table 3 is the fact that only the two users
who were asked to disregard the narrator’s instructions have reach intensity level 4 (and only
once each of them) which points out that the mechanism used to decide the intensity level
seems to be well calibrated on the upper levels, since none of the users who reported having
tried to follow the story went beyond intensity level 2.

When asked about this aspect in the questionnaire, only two users have admitted being
uncomfortable with the narrator’s attitude. In one of the cases, the narrator used 4 times
the intensity level 1 and only once the intensity level 2. In the other case, the narrator used
intensity level 1 eight times, intensity level 2 twice and intensity level 3 once. Out of the
other 22 users, 12 reported having noticed changes in the narrator’s attitude, and 10 reported
not having been aware of it, but neither of them appreciated anything annoying in the way
the narrator was talking to them. On the contrary, some of them regarded it as an interesting
feature to make the story a little more fun (e.g. “It is fun when my character goes a different
way and the narrator turns sarcastic” or “I love when the narrator gets angry because I
disobey her”).

An annotated version of the story shown in Table 1 can be seen in Table 5, where the
reactions of the narrator to the user’s actions are marked.

The users who were asked to disobey the narrator, expecting something to happen, were
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[Story 2; Intensity Level 0]
Gabe was so tired that the only thing he wanted was to fall asleep. However, he would have to
leave that for later, because he has to go to the MMI class in room 2. Or he could go to room
1 to see his girlfriend.
[Intensity Level 1]
Gabe decided to enter room 1.
[Story 3; Intensity Level 0]
He saw his girlfriend; he was eager to tell her how much he loved her, but... (BUMP!!!)
Gabe woke up disoriented, wondering were Hanna, his girlfriend, was. He saw Nat, his girl-
friend’s best friend, looking through the window. Maybe she knew something... but after
talking to her, Gabe was even more worried than before, and he considered going down to the
ground floor to look for some of her friends. They ought to be going to the main door now,
since classes have just finished.
[Intensity Level 1]
However, he decided to go the opposite way regardless of the consequences it might cause.
[Intensity Level 0]
Gabe has a very important exam, so he goes to the canteen to have some lime blossom tea.
When Gabe entered the canteen, he heard somebody shouting at the furthest corner. (Gabe
goes to the corner and falls through a dark hole on the floor; suddenly, he is surrounded by
zombies). All Gabe’s decisions had brought him to this moment. A moment when darkness
falls over him as death... (zombies pounce on Gabe) Fortunately, Hanna was perfectly and
everything had been the result of the shock caused by the blows.
[Story 1; Intensity Level 1]
(Gabe decides to go to the canteen). Knowing that this was not the way to go, he decided to
ignore it.
[Intensity Level 0]
When he entered the canteen, he saw his friend Pedro, so he decided to go and say hello.
As always, Pedro is unmistakable. His sunglasses and his orange T-shirt betray him. After
talking to him, Gabe is motivated to take his exam in room 3. The professor is about to enter
the class, Gabe should hurry up. He had a seat and took the exam. After finishing the exam,
Gabe sighed, relieved. He had to go to the east corridor of the first floor to see Hanna.
[Story 2; Intensity Level 1]
Making use of his free will, Gabe decided to go somewhere else, ignoring my indications.
[Intensity Level 2]
Gabe remembered that his main objective was to go to the east corridor of the first floor. He
had never been self-sufficient, so he needed help an guidance from other people constantly.
[Intensity Level 3]
Maybe I am not being clear enough. In order to achieve your goal, you have to go to the east
corridor of the first floor.
[Intensity Level 4]
I am fed up with you and your bad attitude. If you do not follow my advice it is up to you.
[Intensity Level 0]
Gabe saw Lou and asked him about the exam. After talking to Lou, Gabe realized he had not
been the only one to do it really bad. Gabe entered the MMI class. What would the class be
about today? Fortunatelly, we would finally be able to sleep.

Table 5.: Annotated sample story played by one evaluator
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more aware of the changes in attitude, and one of them would have liked the narrator to
change her voice so she would sound angrier, in accordance to the change in the attitude that
the messages express.

As an unexpected result, the analysis of the log in combination with the answers of the
questionnaire shows that 66% of the users considered that they had followed the story that
the narrator was telling (see Table 4), and this percentage is the same for those users who had
made the narrator’s intensity level increase more often, i.e., even though they thought they
had followed the story they were being told, in fact they had not.

In addition, as we expected, the three users that were using the application without sound
had a poorer impression about the narrator in general, and they complained about having to
be aware of too many things, so they sometimes missed some of the messages of the narrator.

8. Conclusions and Future Work

This paper describes a system that has been designed to allow a human author, the system
and a human player to co-create stories in a given environment, currently a 3D reproduction
of the Faculty of Computer Science at UCM. The focus has been set on those aspects of the
system designed to achieve the objectives described: the structure to represent the stories,
which allowed us to give the user the control over its development, for which an inverted
tree structure has been used; the mechanism to generate different ways to narrate an event
to the user; and the technique devised to influence the user in order to make him follow the
narrator’s instructions.

The mechanisms for representing the stories, as a set of smaller stories anchored in par-
ticular positions of the environment and triggered by the presence or actions of the user, and
relying on the dynamic narration mechanisms to interweave them based on user movement,
allows for the construction of complex narrative discourses in spite of the low authorial bur-
den.

The mechanism for dynamically generating a narrative discourse as a combination of small
fragments of pre-authored material, interleaved with the guidance statements, achieves a rea-
sonable balance between a low authorial burden, a high level of user freedom, and an accept-
able narrative discourse that is cohesive and non-repetitive.

The mechanism for the system to influence the user provide means both for guiding the
user towards particular points where authorial material is anchored, and ensuring an overall
feeling of continuity – when, once the user has finished a story he was following, they guide
the user to complete stories he has left unfinished.

Although the main objectives have been achieved, we have been able to identify several
issues that allow for future lines of work in order to improve the system behaviour.

Even though the variability of the generated story is notable, it requires the intervention
of the human author to elaborate the openings, closings and bodies of the sentences. For
this reason, a more generative way to create the stories, based on NLG techniques, are to
be considered, as long as they meet one of the basic requirements of the system: that it can
generate the stories in real time, in order to be able to narrate the actions of the player while
he is playing. This way, we will be able to include more elements into the story and generate
its content in a more dynamic way.

Another aspect that has to be furtherly explored is the behaviour of the narrator, giving it the
chance to use other ways to persuade the user to follow its instructions. To achieve a successful
behaviour, an extensive user testing is required in order to study the user’s preferences and
reactions towards the narrator’s messages.

In order to relieve the human author from having to create the contents of the initial stories,

18



we are aiming at using other storytelling systems for this task. Our research group has already
developed several systems of this kind (see, for example (Gervás, 2014; Laclaustra, Ledesma,
Méndez, & Gervás, 2014; León & Gervás, 2014; Méndez, Gervás, & León, 2016)) and we are
currently working in an intermediate representation (Concepción, Gervás, & Méndez, 2016;
Concepción, Gervás, Méndez, & León, 2016) that enables different storytelling systems to
exchange information that allows us to combine them to generate different aspects of a story.

In this same line, we are evaluating the possibility to feed the system with the new stories,
so that they can be evaluated an incorporated into the game so that other players can play the
new stories that have been considered acceptable using different quality metrics (Gervás &
León, 2016).

Finally, one of the aspects that has not been fully explored in the current version of the
game are the dialogs with other characters, in a similar way as it is done in Façade (Mateas
& Stern, 2003) and Prom Week (Mccoy et al., 2013), which will give the user the impression
of having more influence over the resulting story.
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