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Abstract. We present the Affective Storyteller, a narrative generation
framework that combines storytelling and emotion. With this framework
we propose to address two main challenges in narrative generation: customization, and, reduced calculation time. Our solution is based on the
fact that narrative generation in the Affective Storyteller is influenced
by an analysis of the emotional patterns of the synthetic characters in
the stories. These emotions are simulated using GAMYGDALA.
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Introduction

A story is the presentation of a series of logically and chronologically related
events that are caused or experienced by actors [1]. Storytelling is a powerful
tool to influentially communicate information [5, 11] in fields including entertainment, education, health care, advertising, training and argumentation [10].
Narratologists define a differentiation between the generation of the story events
and the manner in which these are presented [9], it is referred to as fabula and
presentation [1]. Fabula is the chronological order of all events that occur in the
story. It can be presented in different ways. Examples are: speech, writing and
movies.
Narrative generation is about the aim to have computers automatically generate stories (for review see [4]). Computers are capable of generating multiple
story lines each with the same message but told differently. This improves replay value (retelling the story to the same user) and personalizing the story
to a particular user [9]. By using simulated emotions of virtual characters, this
research proposes a method to improve the generation efficiency and to enable
customization of the story.
1.1

Emotions in Synthetic Storytelling

Emotion can be used to measure the user and steer the story based on those
emotions, or to model the emotions of the virtual characters [3, 14]. We focus on
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this second approach. The success of a story is dependent on the understandability and believability of its characters [8], characters need emotions to be
believable [2]. The work in [7] tries to identify how affective characters should
be configured. This approach is also seen in the way the virtual storyteller uses
emotional modeling [12, 13].
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Challenges in narrative generation

There are two challenges that we consider here. The first is efficiency: computation time grows exponentially in the size of the story domain. Heuristics
are needed that can reject story paths before completely calculating them. The
second is customization: how to make different versions of the same story, for
example to facilitate replay or personal style of the reader. In this research we
propose to use the characters’ simulated emotions to address these challenges.
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Approach

We have developed the Affective Storyteller, a domain independent system that
uses GAMYGDALA [6] to generate character emotions. These emotions are used
to improve on the previously mentioned challenges.
3.1

Customization of story affect

The narrative generation problem in the Affective storyteller starts with the
user defining a domain. The Affective storyteller then calculates all possible
event sequences that lead to the defined finishing state of the story. These event
sequences differ in storyline, and character emotions. The problem we address
here is how to find the subset of event sequences that fit particular affective
preferences.
In every event sequence the GAMYGDALA-calculated emotions for the different characters are measured and logged. These are then used to sort the
stories. The user is presented an emotion panel that shows all occurring emotions in the characters during the story. The panel makes it possible to change
the importance of these emotions. When a user for example increases the importance for Joy, then the Affective storyteller will search for stories that have
more joy occurring in them. Currently, a user can choose these values for the
first half and the second half separately, but we anticipate extending this with
regular expression-like functionality that can be used to filter the story.
The Affective storyteller uses GAMYGDALA to generate 16 different emotions after both the first and second half of the story, being a total of 32 measurements for each event sequence. The user chooses for every emotion, for both
halfs of the story, how important this occurrence is to him on a scale from 0 to 1.
This again results in a total of 32 numbers. We use a normalized dot product of
these two vectors as a value function for the different event sequences. In equation 1 EI stands for emotion intensity, EC is the emotion congruency as defined
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by the user, and Gain is a constant set by the user defining how aggressive the
intensity dampening is.

32 
X
EIi ∗ gain 
V alue(Seq) =
∗ ECi .
EIi ∗ gain + 1
i=1

(1)

When the fabula generation has been affectively customized, the best matching
story is transformed in a written text communicating the events with their main
affective consequences.
3.2

Efficiency

The fabula generation method as explained in section 3.1 starts by calculating
all possible story-paths and then sorts these based on the similarity of their
emotion pattern and the user preference. Addressing the performance problem
(section 2), we show as a proof of concept heuristic( in our case, and as an
example, based on conflict between the characters) enhances efficiency. Conflict
between two characters means they perform actions that are undesirable for the
other. GAMYGDALA generates anger for these type of actions, which means
that stories with insufficient anger should be pruned.
In table 3.2 the calculation time of the pruning algorithm is compared with
that of the complete breadth first search. The algorithms are tested on an example domain where idle actions are incrementally added. These idle actions can
occur once in the story but at every moment of the story. Initially the breadth
first search is quicker because it does not have the overhead of calculating the
emotions of the characters. However, because the number of possible paths grows
exponentially and this pruning heuristic decreases the exponent, the computation time of the emotionally-pruned algorithm quickly outperforms the classic
breadth-first algorithm.

Prune on anger
Breadthfirst without emotions

Initial domain 1 Idle action 2 Idle action 3 Idle action
2,27 sec
5,31 sec
8,57 sec
12,25 sec
0,04 sec
0,27 sec
7,26 sec 26 min; 31 sec

Table 1. Time of calculation. Method 1 prunes on anger to reduce the search space.
Method 2 saves time by skipping emotion calculations.
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Discussion & future work

We have proposed a framework that affectively models the story-characters to
customize stories and improve the efficiency of their generation. These emotions
can be used to filter the set of generated stories, either during or after generation of the set. In both cases, it is important to be able to correctly represent
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the emotional patterns one is looking for in a story. Now we used a simple
vector-based filter method, but we anticipate using a regular expression type of
filtering so that more complex patterns can be found, which is especially useful
in longer stories. Further, we have shown that it is possible to optimize the story
generation process by pruning on emotional filters. When the domain becomes
more complex, this will dramatically reduce processing time. Although there is
much more work to be done on the exploration of emotion patterns in stories,
in particular verification of the perceived story quality, we conclude based on
our current work that emotion simulation is a promising direction to address
planning complexity and story customization.

References
1. Bal, M., Van Boheemen, C.: Narratology: Introduction to the theory of narrative.
University of Toronto Press (2009)
2. Bates, J., et al.: The role of emotion in believable agents. Communications of the
ACM 37(7), 122–125 (1994)
3. Cavazza, M., Pizzi, D., Charles, F., Vogt, T., André, E.: Emotional input for
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