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Abstract 

Comics have been used as a programming tool for agents, giving them 
instructions on how to act. In this thesis I do this in reverse, I use comics to 
describe the actions of agents already interacting with each other to create a 
storytelling engine that dynamically generate stories, based on the interaction of 
said agents. 

The model for the agent behaviours is based on the improvisational puppets 
model of Barbara Hayes-Roth. This model is chosen due to the nature of comics 
themselves. Comics like those found on newspapers and children magazines are 
funny because their characters behaviour depends heavily on emotions, which is 
why this model is well suited for this application. 

This project implements an emotion-based model for agent behaviour in a way 
that tells a story in the form of comic strips. For this, the model is adapted to a 
discrete time form since the actions no longer occur in real time (like in 
traditional simulation games) but rather in a sequence of frames or panels. The 
model is inspired by the analysis of time and space mechanics in comics by 
Scott McCloud. The emotional model is also adapted to reflect the rather 
extreme emotions and responses that characterize cartoon characters.  
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Chapter 1 

Introduction  

“When people told themselves their past with stories...   
Explained their present with stories...  
Foretold their future with stories...  
The best place by the fire was kept for the storyteller” 

- Jim Henson’s “The Storyteller” - 

 

1.1. Background  

Comics have been among us, in one form or another, for a very long time, 
their influence in our culture is undeniable. In later years, Hollywood has 
helped to increase interest in this form of art by producing quite a lot of 
movies based on classic comic book heroes like Superman or Spiderman.  

This renewed interest in comics is a great opportunity to give them new life. 
Comics have, despite all the advances in technology and media distribution, 
kept their original form intact since their beginnings as static images with 
static text. Because of this, I consider that exploring the possibilities of this 
popular media a very important task.  

In this project I propose a new form of comics in which the stories are no 
longer a succession of static images that have no relation with one another. I 
show an adapted model for dynamic comic creation in which comic 
character can actually act and interact with the comic creator and each other.      
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1.2. Objectives  

• Elaborate a time-discreet model for agent interaction that can be 
used in a comic strip generation application. 

• Create a comic strip generating application prototype that uses the 
aforementioned time-discreet model. 

• Use the application to replicate pre-existing scenarios of agent 
interaction  

  

1.3. Research questions 

• Which model or models are suitable as the basis for comic strip 
generation? 

• How can the chosen model be applied to an application that 
generates comics? 

• What kind of fun-potential does the resulting application have? 

 

1.4. Contributions 

• For comic artists and artists in general, this project shows how 
computer since and technology can provide a completely new 
approach to a classic art form such as comics. 

• For game developers, this project presents the basic framework and 
ideas for a kind of game, or toy, where the story and game-play are 
blended into one through a new approach to dynamic storytelling   

• This project serves as a review and further research in the field of 
agents as improvisational actors, a field left rather unexplored since 
the late 90s.   
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Chapter 2 

Theory 

“Knowledge is power, guard it well” 

– Blood Raven’s battle cry, Down of War – 

 

As the basis for this thesis I consider important to take a look at the main 
subjects treated throughout this work which are storytelling, comics, and 
software agents. 

 

2.1. Storytelling and comics 

2.1.1. Storytelling 

Storytelling is the ancient art of conveying events using words, images 
and/or other media. It has existed since humanity has had languages. Stories 
have been shared in every culture and in every land for many different purposes 
that range from entertainment and education to preservation of culture and 
instilling moral values. 

Storytelling comes to us so naturally that we don't even think about it when we 
recount some experience we have had. We also consume stories constantly, both 
fictional ones, through novels or movies, and non-fictional ones trough books, 
documentaries and the news media. 

So what is a story exactly? A Story is defined as a "narrative"; a construct 
created in a suitable medium (speech, writing, images) that describes a sequence 
of events fictional or otherwise. (Sto08) 

Stories can be interesting to us all but they are especially appealing to children, 
they can be easily transported to different places and times. Children love 
listening to tales read to them, watching stories or creating their own. Rarely do 
children get tired of hearing stories over and over again. 
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Asides from being a valuable source of entertainment for children, stories can 
also have educational benefits. Stories enable children to share their experiences 
and show their creativity. It can also be a rewarding social experience as they 
can exchange ideas, and increase their communication skills. (Hayes-Roth, et 
al., 1995) 

 

2.1.2. Comics 

Comics have been with us for a really long time, maybe not as we know them 
today, but the idea was similar nonetheless. The earliest words actually looked 
much like a kind of comic strip (McCloud, 2003). See Figure 2.1. for an 
example of Egyptian hieroglyphs, here the “characters” are actually a closer 
representation of the actual objects than real letters.  

 

Figure 2.1: Early words 

 

Though any person can tell stories, there are many individuals that have brought 
this skill to the level of art through a variety of means and in a wide range of 
forms and media. Comics are such an art form. In this particular case, the 
narrative is conveyed using images and words. 

In Understanding Comics (McCloud, 2003), comics are defined as “juxtaposed 
pictorial and other images in deliberate sequence, intended to convey 
information and /or to produce an aesthetic response in the viewer”. There are 
several different definitions for comics and even if McCloud’s definition 
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technically excludes single panel illustrations we can understand that a single 
image can very well tell us a whole story. 

The building blocks of comic are then, the previously mentioned illustrations, 
which are organized in panels, and the texts that accompany them. Panels are 
not only containers for images but can actually convey much information about 
what happens inside the comic. They can even show us how time behaves or 
how to go through the story. Figures 2.2 and 2.3, which are from Scott 
McCloud’s book (ibid.), show examples of this; panels tells us how time 
behaves within comic strips.  

 

 

Figure 2.2: A panel showing a single moment in time with several 
characters. 

 

 

Figure 2.3: The same panel as in the previous figure but now 
separated in several panels that show successive events in time.  
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2.1.3. Comic characters  

Comics as any other narrative tool can have any kind of story with all sorts of 
different characters. For this project, I will focus on the kind most commonly 
associated with comic strips, those caricatures and little funny cartoons that most 
commonly appear on newspapers or children’s books, see Figure 2.4. (Villegas, 
2007)  (Cuevas, 2008) 

 

Figure 2.4: A realistic comic (left) as drawn by comic artist Susana 
Villegas  and a cartoony comic (right) as drawn by comic artist 

Joaquin Cuevas 

 

The term sometimes used for this style of comics is “cartoony”, since it is not a 
realistic representation of people, things or palaces and has a humorous 
connotation in its representations and themes. (Com08) 

These “cartoony” comics are useful to us because of their appeal to children as 
part of stories. Cartoony characters can make story ideas and characters 
idiosyncrasies very clear because of its ability to exaggerate actions and 
expressions. This exaggeration makes a story more dramatic, and in doing so, 
can effectively illustrate a point. In Figure 2.5. a character expresses fear with 
exaggerated features (Porcel, 2006).   
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Figure 2.5: “Fear” as portrayed a character  
of the web comic Evilself 

 

There has been extensive research on children and how they use puppets to tell 
stories. While using them, storytelling becomes and interactive and multisensory 
experience and the anonymity gained by the child by using the puppet as a tool 
for story crafting allows her to have more freedom to experiment and improvise. 
I believe this same principle can be applied to drawn representations of puppets 
in the form of comic characters (Duran Huard, et al., 1996). We will come back 
to the topic of agents in Section 2.2. 

 

2.1.4. Comics and programming 

Comics and programming might not be topics that are usually connected with 
each other, but they share more characteristics than most realize. Comics are 
basically the representation in static form of dynamic content, just like the 
source code of a program is the representation of its runtime result. This is why 
comics have been successfully used in the field of programming as a tool that 
can help to bridge the gap between the program and its result. Comics posses 
several signs that can represent event based programs that involve characters. 
Also, children testing this programming environment commonly conceived their 
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programs as linear stories which we can use to our advantage. The fact that this 
visual event based programming resulted in a possibly useful way for creating 
interactive stories is actually one of the findings of that research (Kindborg, 
2003). 

 

The central part in the comic-based programming model is the use of “agents” 
as the components that would be programmed by the player. These agents 
represent the character and objects that appeared in the children’s programs. In 
our case, agents once again become the most important part since stories are the 
narration of the actions and events that happen to the agents. 

As we will see further on, by reversing this logic, instead of using comics to 
program agents, a comic generator can be created by using already programmed 
agents to create comics. 

 
2.1.5. Interactive storytelling 

Interactive storytelling is said to be the single most hotly debated issue not only 
among people who study narrative but among people who study games and play. 

On the field of video games, fictional stories are usually used in a way that goes 
beyond the events of the games themselves. Game designers add stories to 
enhance a gamers’ entertainment value. 

The inclusion of stories in games is a widely disputed topic, since some gamers 
want just the game-play experience and others enjoy a good story to come with 
it. The degree to which a game needs a story can be appreciated in Figure 2.6. 
(Adams, et al., 2007). 

 

 

Figure 2.6: Game complexity and genre 

No story 

Arcade 
games 

Role-playing 
games 

Strategyg
ames 

First person 
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Increasing game complexity 

Story-based 
Game-Play 
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As we can see, games can actually be categorized according to the way they use 
the element of storytelling.  

But what about games where the story telling is not just an addition to the game-
play but the game-play itself? In this case I would consider such “game” as a toy 
rather than an actual game. At this point I think it’s important to differentiate the 
characteristics of a game from those of a toy.  

 

2.1.6. Games and Toys 

As defined in Fundamentals of Game Design, “A game is a type of play activity, 
conducted in the context of a pretended reality, in which the participant(s) try to 
achieve at least one arbitrary, nontrivial goal by acting in accordance with rules” 
(Adams, et al., 2007). 

From the previous definition we can see that there are two important 
characteristics that define a game, as opposed to a toy, these are rules and goals. 
A toy does not come with any specific rules about the right way to play with it 
nor does it has any particular goal for the player to achieve. For example, soccer 
is a game whereas a football is a toy.  

From now on, I will refer to the person or user that interacts with the system as 
the “player”. 

 

2.2. Social agents 

2.2.1. Agents and social agents 

In computer science an agent is a piece of software that acts on behalf of a user 
or other program, it is in this sense a representative; something that represents 
something else or someone else, like a sign in semiotics. In the context of this 
project, agents are embodied in pictorial form to represent the characters in 
stories. 

Another important characteristic of agents is that they are not strictly invoked 
for a task but are active themselves. They have the ability to act autonomously 
and to communicate with other agents. 
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A social agent is an agent that acts in a social domain. Social domain is 
understood as being defined by phenomena found in a society, concepts that 
form and are formed by the individuals that form a society. 

“So in summary, a social agent is and embodied entity that can express emotions 
and whose acts and relations are related to a social domain” (Kindborg, 2003). 

  

2.2.2. Emotions and Emotional Agents  

Emotions have proven to lead an important role in human intelligence. It is said 
that the complexity in human behaviour is largely a reflection on the complexity 
of the environment in which a person is in. Emotional agents are actually a 
result of the research on the field of intelligent agents. In the search for a human 
intelligence in a machine there have been attempts at simulating emotions since 
emotions play a crucial role in human cognition. The interaction between 
emotional process and the cognitive process may explain why humans excel at 
making decisions based on incomplete information.  (El-Nasr, et al., 1998) 

  

2.2.3. Emotional agent models 

There are several models for emotional agent behaviour that can be mentioned 
but most of them have levels of complexity that might not be necessary in this 
case. I will first mention a couple of these as an example of models that deal 
with emotional agents, and then explain briefly the improvisational model which 
will be actually used as basis for this project and explained in more detail in the 
next chapter. 

 

The Oz Project 

This model, developed for high quality interactive fiction and virtual realities, 
has as objective the creation of dramatically interesting micro-worlds for the 
players that include moderately competent, emotional agents (El-Nasr, et al., 
1998). 

The architecture of agents on the Oz project is called Tok. The behavioural 
engine for Tok chooses an action to perform based on the agent’s physical 
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environment, its active goals, their importance and any action it was working on 
previously. 

Its emotion model works on emotion types instead of trying to describe every 
possible emotion. This way, emotions are grouped depending on their common 
causes. 

The emotions in this architecture can be grouped as follows (Bates, et al., 1992):   

Joy, Distress,  
Hope, Fear 

Love, 
Hate 

Pride, Sham, 
Admiration, 

Reproach 

Gratification, 
Gratitude, 
Remorse, 

Anger, 

 

Emotions are then generated based on the success or failure of achieving goals 
and its desirability. This model uses Ortony et al.’s model to formulate the rules 
for the triggering process. Emotions are triggered with different intensities and 
this is then used to map them to Behaviours. (El-Nasr, et al., 1998)  

This model serves as a base but might not be used directly due to the fact that 
the multiple emotions that it uses can actually be derived dynamically from one 
another or even represented by behaviours. 

 
The F.L.A.M.E. model  

This model is based previous models but fixes some problems not considered in 
them, for example, the binary (true or false) nature of the desirability of an 
event. F.L.A.M.E considers that an event can be desirable to some degree 
instead of being 100% desirable or 100% undesirable. (El-Nasr, et al., 1998) 

The F.L.A.M.E model is based on three important concepts: 

• Fuzzy goals: This introduces the degree of success of a goal 

• Fuzzy Membership: This is the degree of membership of an event to a 
goal 
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• Fuzzy Mapping: Fuzzy mapping technique to map emotions to 
Behaviours  

The emotional process is described in Figure 2.7. 

 

 

Figure 2.7: Fuzzy F.L.A.M.E. model 

 

In the end, this model has realistic emotional states that present a high 
granularity so it’s not suitable considering the characteristics of comic 
characters. 

 

Improvisational Puppets model  

This model uses a rather simple principle for its behaviour model, 
improvisation. This model follows the most important rule on improvisational 
acting which is to agree to anything any other actor says, one should never 
accuse anything anybody said to be false, instead, add on to it (Hayes-Roth, et 
al., 1999). 

Improvisational actors create performances in real time without planning. This 
improvisation might not reach the artistic height of conventional theatre but 
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that’s not the point, what is important is to make the performance entertaining, 
and the audience usually enjoys it. 

This model tries to create synthetic actors that can be embodied as animated 
characters and perform in a manner that resembles that of human improvisers. 

Characters never have and specific plan and they act in ways that reflect their 
moods. While interacting with other agents, improvisational agents just follow 
the rules of improvisation, as mentioned before, accepting automatically the 
other agent´s plan. 

The architecture of the agents is shown in Figure 2.8. (Hayes-Roth, et al., 1995) 

 

 

Figure 2.8: Improvisational puppets model 

 

The agent’s architecture is basically separated in two parts, the mind and the 
body. The mind receives sensory data and controls all the behaviour generation 
and Control Plan management which are then sent as orders to the body. 

The mind is also separated into three parts:  

Control Plan
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• Agenda Manager, which uses perceptual and cognitive events, states 
information and other information to instantiate Behaviours that are 
possible and relevant.  

• Scheduler, which selects relevant Behaviours depending on the present 
situation.  

• Executor, that sends the associated behaviour command to the mind body 
interface. 

The Behaviours are organized in class hierarchies with a set of relevance 
conditions that can be satisfied by the occurrence of certain events. Behaviours 
are also selected depending on the mood of the agent and the “typical” mood of 
each behaviour. 
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Chapter 3 

Design 

“If a technological feat is possible, man will do it; almost as if it's wired into the 
core of our being.” 

– Major Motoko Kusanagi, Ghost in the Shell – 

 

The main objective in the creation of the application is to produce an application 
capable of reproducing the examples show in the Hayes Roth improvisational 
puppets model but in the form of comic strips. (Duran Huard, et al., 1996) 

In this chapter I will first show the design and functionality of agents while 
explaining all the changes made to the original Hayes Roth model, and the 
concepts used as reference from Scott McCloud. In the last part I will explain 
the general organization of comics into panels and pages, also explaining their 
characteristics in the model and functionality inside the application. 

 

3.1. Agents 

3.1.1. Basic agent architecture 

As mentioned before, the basis for the agent architecture is Hayes Roth’s 
improvisational puppet model. In Hayes Roth’s model we can note the two basic 
components inside the agent’s mind which are the Agenda Manager, that 
generates appropriate Behaviours based on sensors and internal states, and the 
Scheduler which actually builds the list of actions the agent will execute at the 
end of its cycle (Hayes-Roth, et al., 1999). 

The basic parts are shown in Figure 3.1. The generation of Behaviours by the 
Agenda Manager will depend upon Events coming from the environment and 
the Scheduler will in turn organize these and then execute them. 
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Figure 3.1: Basic agent architecture 

 

3.1.2. Adjustments over the improvisational puppet model  

Although the model is very useful when used for storytelling, there are several 
significant differences between animations and comics that must be taken into 
consideration. The drastic change from animated images to action-by-action 
frames used in comics changes not only the overall structure and appearance of 
the application but the model itself.  

 

Discreet Time 

As described by McCloud (McCloud, 2003), time can be interpreted is several 
different ways in comics. Time does not depend on “time” itself, but on the 
shape and arrangement of the panels and also on the content of the panels. This 
is why time actually becomes a matter of space. Figure 3.2 and 3.3 show this. 

Agenda Scheduler 

ENVIROMENT 

AGENT 

Events 

Actions 

Executor 
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Figure 3.2: A single panel showing simultaneous events 

 

Figure 3.3: Several panels showing successive events 

 

The way agents perceive events will also change considerably due to the discreet 
nature or time. The agents in the improvisational puppet model are real time 
sprites that move in a simulated world and continuously take information input 
from its surroundings; by contrast, agents in the comic strip model will only 
receive input from its environment once in every panel, thus, making time a 
discreet measurement in such a way that the reasoning cycle of the agent 
happens before any action is taken. 

This change in time perception will affect the agent´s mind model by changing 
the order in which processes are performed. 
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3.1.3. Agent architecture in detail 

Emotional model 

It is important to begin the detailed description of the agent’s architecture by 
describing the emotional model used. The model used as a basis is a simplified 
version of the one shown in the Oz project on its example “Lyotard the cat” 
(Bates, et al., 1992). The emotions considered represent those that seemed most 
interesting for the agents to base their actions upon. Comic characters usually 
don’t have a wide range of emotions since the usually drastic change from one 
mood to another is what makes them funny. 

In this case I have considered the following emotions based on the most 
commonly found moods across several web comics 

• Happiness  

• Sadness  

• Anger  

• Fear  

 

The emotions have also been put into a scale of 5 levels:  

• “Not at all” 

• “A little” 

• “Normal” 

• “Very” 

• “Super 

 

This way, agents can have a reasonably wide range of emotions while remaining 
clearly separated with each other, as this table shows, all emotions are available 
in their 5 levels: 
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 Not at all A little Normal Very Super 

Happy      

Sad      

Angry      

Afraid      

 

Agents will always act upon an Emotion-and-Level pair. A more realistic 
emotional model with finer granularity in levels and emotions was considered in 
the beginning but it was not suitable considering the nature of comics and 
cartoons. Cartoon characters are usually characterized by its extreme emotions, 
responses, actions and even mood swings. A realistic emotional change flowing 
smoothly from happy to sad or any other might not be as funny. 

The graphical representation of emotions is obviously of great importance. 
Comics are mainly a graphical medium so images must transmit the emotion as 
clearly as possible. Figure 3.4 shows the cartoony representations of the 
emotions and levels for the agents. 

 Not at all A little Normal Very Super 

Sad 

Happy 

Afraid 

Angry 

Figure 3.4: Graphical representation of agent emotions 
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Agent States 

Before continuing with the agent’s mind cycle, it’s important to explain the 
states of the agent. These, similarly to those used by the panels, are a result of 
the time model used. Once the agent is created on a panel, it must calculate its 
new mood and actions depending on its surroundings and on the information it 
has from the previous panel. See Figure 3.5. 

 

Figure 3.5: Agent basic state machine 

 

Mind cycle 

Now that the emotional model is clear we can continue with the details of the 
actual mind cycle. Figure 3.6 shows a shows a summary of the processes taking 
place in the agent’s mind cycle.  

Initial state 

 

Current state 

  

[create] 

[check finished] 
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Figure 3.6: Agent's mind cycle 

 

Sensor Sweep 

The first step in the agent’s cycle is to run a sensor sweep, this step gathers all 
necessary information from the environment pervious to any actual “thinking” 
or decision making occurs. All emotional states are adjusted depending on the 
current condition of the environment and then the agent resolves the strongest 
emotion and it´s level. See Figure 3.7. 
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Figure 3.7: Flowchart – Sensor Sweep 

 

Agenda Manager 

Once the strongest emotion and its level have been determined by the sensor 
sweep the Agenda Manager selects all possible behaviours from the behaviour 
library depending on the agent’s mood.  

Behaviours in the Agenda Manager are selected depending on their 
compatibility with the current mood and its level. All behaviours in the 
behaviour library have a “common mood” and “common level” variables which 
indicate which mood and level does an agent needs to be in order to perform 
said behaviour. If the agent’s mood and level matches the behaviours criteria 
then it is added to the list of possible behaviours. See figure 3.8. 

 

 

Figure 3.8: Flowchart – Agenda Manager 

Start 

Load all compatible Behaviours 
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Prepare Possible Behavior List 
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Scheduler 

This is the most important step on the agent’s cycle. And its most important 
component is the Control Plan; the list of all Behaviours to be executed by the 
agent. It starts by removing from the existing Control Plan (if any), the 
Behaviours that are no longer compatible with the current agent’s mood and 
mood level.  

The agent already has a list of possible Behaviours that came from the Agenda 
Manager so the next step is to remove from this list all Behaviours already in the 
current Control Plan. 

Once all redundant Behaviours are removed from the “possible” list, this is 
mixed with the current Control Plan (if any). The result is the final Control Plan. 
See Figure 3.9. 

 

 

Figure 3.9: Flowchart – Scheduler 

 

Executor 

The final step on the agent’s cycle starts by adjusting the graphical 
representation of the agent depending on its mood and level. 

Once this is done the Executor must check if the agents is or not alone. If the 
agent is alone it will proceed to adjust its graphical representation depending on 
the first action listed on the Control Plan. If the agent is not alone the Executor 
checks its mode to see what kind of communication must be executed. See 
Figure 3.10. (For more details regarding agent communication see next section.) 

Start 

Remove non-compatible Behaviours from Previous Control Plan 

End 

Remove repeated Behaviours from Possible Behaviours List 

Current Control Plan = Previous Control Plan + Possible Behaviours 
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Figure 3.10: Flowchart – Executor 

 

Agent communication 

This part is the first of two that deal with agent communication. The second part 
can be found in the section describing the Panel. Here I will explain the different 
states and modes of communication for the agents and then the different 
messages exchanged and how the work, see also Figure 3.11. 

 

Communication modes 

Listener mode: This is the default mode for any agent. In this mode agent can 
receive proposed Behaviours to follow or respond to greeting by other agents. 

Start 

Set mood graphical representation 

End 

Remove executed behavior 
from Current Control Plan 

Agent 
alone? 

Set mood behavior 
graphical representation to 
the first behavior in the 
Current Control Plan 

yes no 

Agent 
Mode? 

Speak 

Clear Current 
Control Plan 

Hello 

Propose 
behavior 

Propose Listener 

Add proposed Behavior to 
Current Control Plan 

Action 



Design  

25 

• Hello mode: This is the mode adopted by an agent after it is selected as 
a speaker and has to start a conversation with other agents. This mode 
also is adopted by agents when a greeting is received and a response is 
to be sent. 

• Propose mode: Once the greeting have occurred, the chosen speaker 
has to propose an objective to the other agents. In this mode the agent 
selects at random and behaviour and proposes it to the rest. In this step 
the agent clears its Control Plan and adds the proposed behaviour to it. 

• Ready to mode: This mode is the equivalent to the Propose mode but 
for agents that are not chosen as speakers; the agent clears its Control 
Plan and adds the proposed behaviour to it. 

• Action mode: Both speaker and non speaker agents go into Action 
mode after they agree on a behaviour to perform. At this point all 
conversation stops and both perform the same behaviour as listed in 
their Control Plans. 

 

Figure 3.11: State diagram – Agents communication states 
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Agents change from one mode to the next on the sensor sweep step of the minds 
cycle as shown in Figure 3.12 

 

 

Figure 3.12: Flowchart for the mode changing process in the Sensor 
sweep part of the mind’s cycle 

 

Messages 

The messages exchanged by agents can be of three types, two of them used in 
the “Hello” state and one used to propose a behaviour among agents. 

• “Hello” type: this is the message used by agents when starting a 
conversation. These messages contain text with some greeting like 
“Hello!” or “Hi!” 
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• “Proposition” type: this message is used to send let the other agents know 
what kind of behaviour is being proposed. These messages do not contain 
any text but the one on the proposed message. 

• “Ok” type: just like the “Hello” type, these messages just carry the text 
used as a reply to a behaviour proposition. Messages will contain text 
such as “Ok!” and “Great!”. 

 

Agent Behaviours  

Behaviours, as some other parts of Hayes Roth’s improvisational puppet model 
are not explained in much detail so they are based on other models and adjusted 
to fit specific needs within the project. 

Behaviours were originally thought in several other models as hierarchical tree 
structures where behaviour “B1” can be a group of Behaviours “B1”, “B2”, ..., 
“Bn” in such a way that agents go recursively through them in order to perform 
their control plan. In this way, the Control Plan would be assembled as shown 
Figure 3.13.  

 

Figure 3.13: Control plan where Behaviours are organized and 
executed according to a hierarchical tree structure 

 

This structure turns out to be far too complex for this model and presents us with 
no significant advantages. Our objective is to replicate the basic examples 
shown in the improvisational puppet model where the most important point is to 
implement the main rule of improvisational acting. A simple Control Plan where 

B1 

B2 B3 B4 

B5 B6 

B7 Bn … 

Control Plan 
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Behaviours are executed linearly provides all the functionality necessary. This 
plan is shown is Figure 3.14. 

 

Figure 3.14: Simple Control Plan structure where Behaviours are 
executed linearly one after the other 

 

Relation to the emotional model  

The relation behaviours and emotional model is of big importance since all 
behaviours are chosen according to the mood of the agent. All behaviours are 
related to one or several moods and its respective levels. This way, behaviours 
will be chosen for the Control Plan if it matches the agent’s mood and mood 
level range. See Figure 3.15. 

 

Figure 3.15: Relation between behaviours and agents 

 

Graphical representation of Agents 

Agents are graphically represented by three main parts, see Figure 3.16. The 
first is the representation of the agent itself. The player can see which behaviour 
it is performing on each panel based on the cartoon and dialog of the agent. The 
second part is the agent’s emotional bubble, which shows the current mood and 
level of the agent. Finally there is the dialog bubble, which the agent uses to 
speak and to show the player what they are thinking. 

B1 
Common mood 

Mood level 

Mood 

B1 B2 B3 Bn … 

Control Plan 
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Figure 3.16: Agents performing several behaviours  
depending on their moods and level 

 
Comic structure 
Comics within the model are arranged in pages, which in turn contain panels, 
where the agents are placed to perform their behaviours. 

3.1.4. Pages 

Comics are an arrangement of sequential images (with or without text); the 
larger unit containing an arrangement of these images will be called Pages. 
Pages (as shown in gray in Figure 3.17) will contain all the panels that will in 
turn contain the agents acting on any given story. 

 

Figure 3.17: Pages as organized in a typical comic book 
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Comics are most commonly arranged in such a way that panels are read from 
left to right and strips from top to bottom. As there is no limitation as page size 
or panel layout on a display screen, panels can be arranged in any way by the 
player. Panels are connected by a line, as proposed by Scot McCloud (McCloud, 
2003), to get a sense of logic to the overall story and sequence in which events 
occur. See Figure 3.18. 

 

Figure 3.18: A Page as proposed by Scott McCloud in  
the form of an “infinite canvas” 

 

Graphical representation of Pages 

A page has one panel creation button and one button to move the created comic 
sideways, see Figure 3.19. In this way the user can pan around the comic. 
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Panel n 
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Figure 3.19: Graphical representation of a page with two panels 

 

3.1.5. Panels 

The panels contain the actors and all the actual actions and events that happen to 
them. As described previously, panels can be arranged in any way the player 
find interesting and the lines connecting them will guide the reader through the 
story. See Figure 3.20. 

 
Figure 3.20: Panels arranged as proposed by Scott McCloud 
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Panels, just like agents, have to consider two states given the discreet nature of 
time within in the model; the initial state, with information coming from the 
previous panel and the current state, with all the changes made by the player or 
the agents, see Figure 3.21. 

 

Figure 3.21: State diagram of the Panel object 

 

Its “initial state” contains all the information coming from its previous panel, 
like the characteristics of its environment and list of agents. The “currents state” 
is the one that the player actually sees onscreen. This state shows the panel after 
any changes have been made to it either as a result of agent interaction or input 
from the player. Because of this, every panel has to keep all information from its 
initial state to calculate new “currents states” at any time. See figure 3.22. 
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Figure 3.22: A series of panels illustrating their two states 

 

Panels handles two main tasks: panel updates, and agent communication.  

Panel updates  

The updates happen when the player changes any characteristic of the panel or 
any of its agents; this also affects all subsequent panels, which will in turn 
update their agents. See Figure 3.23. 

 

Figure 3.23: Flow chart for the Panel Update process 
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Agent communication   

Since agents are reloaded every time the player makes a change in the panel, the 
panel is the only object that remains constant and thus, needs to be in charge of 
managing the communication between agents. The panel, when updated, will 
check if communication between agents was already going on in the previous 
panel, if not, a new speaker is chosen and its message transmitted to the rest of 
the agents. See Figure 3.24. 

 

Figure 3.24: Flowchart for the Agent Communication process 

 
Graphical representation of Panels  

The panels contain the agents and connections to the previous and next panels if 
they exist. They also contain the controls necessary for the player to alter the 
state of the panel and to create new agents. See Figure 3.25. 
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Figure 3.25: Graphical representation of a panel with all its options 

 

3.1.6. The Gutter 

Another important aspect in comics, which is not treated in detail in this project, 
is the gutter, which is the physical space or distance between each panel where 
the imagination of the reader takes place and performs much of what is not seen 
on the actual images. The reader makes time pass, places change, and even 
events happen from one panel to the next. See Figure 3.26. 

 

Figure 3.26: The gutter, space between panels 
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Graphical representation of the gutter  

The gutter is editable by the player, see Figure 3.27. For this project the only 
change taken into consideration is the pass of time between panels. 

 

 

Figure 3.27: Graphical representation of the gutter between panels 

 



Implementation  

37 

Chapter 4 

Implementation  

“It is apparent that my reach has exceeded my grasp in this particular area” 

 – Lt. Commander Data, Star Trek – 

 

This chapter deals with the details of the computational model actually used in 
building the application. As in the previous chapter, I will first explain the 
classes involved with the Agents and their communication and behaviour and 
later the classes that add to the overall structure of the comics. The system was 
implemented in Flash (Adobe, 2005), and programmed in ActionScript, the 
programming language in Flash. Flash was chosen because of its ability to 
create dynamic user interfaces that run on the web. 

 

4.1. Partial class models 

4.1.1. Agent 

The diagram in Figure 4.1 shows the Agent class with along with the classes 
necessary for agent communication and behaviours. Agents must consider an 
initial state and a current state to differentiate the information from previous 
panels and the new information gathered on the current one. Agents will mainly 
perform the routines necessary for the minds cycle: sensor sweep, agenda 
manager, scheduler and executor. 
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Figure 4.1: Class diagram of the Agent and related classes 

 

4.1.2. Message 

Every agent has a message library containing all available messages, see Figure 
4.2. The message type is used to distinguish between the different modes used to 
communicate greetings and behaviour proposals. 

 

 

Figure 4.2: Class diagram for the LibMsgs and Msg classes. 

 

4.1.3. Behaviours 

Behaviours contain the specific action they are representing and, in this 
particular case, the character image for the behaviour. Like messages, 
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behaviours are kept in a library object that is present in every agent. See Figure 
4.3. 

 

 

Figure 4.3: Class diagram for the LibBehaviours and Behaviour 
classes. 

 

4.1.4. Partial computational model of the comic structure 

The pages and panels form the overall structure of comic strips, and it is worth 
mentioning that not all classes will have a graphical representation nor do all 
graphical representations (sprites) have a class implementation, even if they 
behave like objects. The most important classes that do have an on-screen 
representation will be shown as inheriting this characteristic from the MovieClip 
class in ActionScript. See Figure 4.4. 

 

Figure 4.4: Partial class diagram for the classes that form the overall 
comic structure. 
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panel is created, the page will tell each new panel the identity of its predecessor. 
See Figure 4.5.  

 

 

Figure 4.5: Class diagram for the Page Class 

 

4.1.6. Panel 

Panels, like agents, must consider an initial state and a current state. Panels will 
also take care of initiating agent communication. An id for the next and previous 
panels is also necessary to cascade updates to later panels and to retrieve past 
information respectively. See Figure 4.6.  

 

 

Figure 4.6: Panel class diagram in context with the Page and Agent 
classes 

4.1.7. The gutter 

The gutter will simply take care of updating the time difference between two 
panels. If panel A is the first panel and B is the second, the gutter on Panel B 
will contain the time difference between them, see Figure 4.7. 
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Figure 4.7: Gutter class diagram, in context with the Panel class 

 

4.2. Complete class model 

Figure 4.8 shows the complete class model, as implemented in ActionScript 
with the component parts previously explained. I can now show the overall 
model class diagram containing both the classes that form the overall structure 
of the comics and those that belong to the agent. 

 

 

Figure 4.8: The complete class diagram for this model. It shows all the 
classes that form the overall structure of the comics as well as those 

that belong to the agents. 
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Chapter 5 

Results 

“You are an imperfect being, created by an imperfect being. Finding your 
weakness is only a matter of time.” 

– The Borg Queen, Star Trek – 

 

I will now discuss the results from the implementation of the modified Hayes 
Roth model and then I will speak briefly about the feedback from the test 
players. 

 

5.1. Comic generation 

As mentioned in beginning, the main objectives are to create a comic generating 
engine and to demonstrate its usefulness by replicating examples previously 
existing on in Hayes-Roth’s improvisational puppets model (Hayes-Roth, et al., 
1995).   

To begin with, the system can generate strips where agents take actions 
depending on their moods and surroundings as shown in the examples in Figures 
5.1 to 5.3. 

 

 

Figure 5.1: Comic strip example with a “spooky” environment 
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Figure 5.2: Comic strip example with a “nice” environment 

 

 

Figure 5.3: Comic strip example with more than 1 agent 

 

In the following part, I will show the behaviours replicated from Hayes-Roth’s 
examples (Hayes-Roth, et al., 1999). I used the first interaction example 
between a large character (Character 1) and a small character (Character 2). 
Their behaviours are shown in Figure 5.4, taken from Hayes Roth paper 
Directed Improvisation by Computer Agents. (Hayes-Roth, et al., 1999) 
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Figure 5.4: Behaviours for agents C1 and C2 as shown in Hayes 
Roth’s improvisational puppets model example 

 

In the first part (Step 1) we can see both agents’ moods as the starting point. In 
the next step, both agents decide to play for a while (Step 2) until 
communication is established (Step 3). Once Character 2 notices Character 1, it 
proposes an activity (Step 4), in this case “playing”. After Character 2 agrees to 
it (Step 5), both perform the agreed behaviour as a final step (Step 5). All this 
activity is rendered onscreen through continual animation as show in Figure 5.5. 

 

Figure 5.5: Character 1 (left) and Character 2 (right) (Duran Huard, 
et al.) 

 

Let’s now take a look at these same steps (1 to 5) as performed by the characters 
in the comic strip model, see Figure 5.6. 
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Step 1: Characters evaluate their 
behaviours according to their moods. 
Based on its mood the agent in this 
example that it will “play”, “sing” and 
“whistle”. 

 

 

Step 2: As there is no one else present 
in the panel yet, the agent performs its 
control plan normally, starting with the 
“play” behaviour. 

 

 

Step 3: As a new agent appears in the 
panel, they both start to communicate 
by sending greetings. 
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Step 4: One of the characters proposes 
an activity to which the other agent 
agrees, in this case to “eat”. 

 

Step 5: Both agents performed the 
previously agreed behaviour.  

 

Figure 5.6: Steps in a comics strip example 

 

These steps are of course presented as a continuous comic strip, which is shown 
in Figure 5.7. 

 

Figure 5.7: Comic strip example 
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5.2. Feedback from players 

As a way to get feedback on the prototype, it was uploaded to DeviantArt.com 
(DeviantArt, 2008) and the players (ages around 15 years old) were asked to and 
answer two questions: 

• What do you think about the comic generator? Is it fun? (considering of 
course that is just a prototype) 

• What would you add to it? 

The first question was thought as a way to verify if the prototype was actually 
appealing to players. The second question was useful to get the common factors 
that could be improved on the prototype. I considered the answers given by 8 
test player. 

 

The fun factor 

As for the first question, regarding the “fun factor” the players thought the toy 
was indeed entertaining and the fact that the characters create their own stories 
(and that they didn’t know what was going to happen) kept them playing for a 
good period of time. This fact also reassures the brief research done on 
randomness (explained on the next chapter) as the players develop a lot of 
interest when unexpected event are presented to them.  

 

Possible improvements  

Regarding the possible additions to the program; players agreed that the agent 
creation should be more personalized. Almost all the players mentioned that 
they wanted to create their agents with more unique characteristics than just 
their moods. The creation of personality archetypes for the agents was suggested 
as a good way to differentiate each agent. 
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Chapter 6 

Future Research 

“Imagination is more important than knowledge” 

– Albert Einstein –  

 

This project presents the first step into a possibly wide range of applications, 
specifically games and toys that include comics as its main component. Since 
the development of applications similar to this is practically non-existent, there 
is a vast field of further research and improvements.  

Based on my own experience with interactive media and the feedback received 
from players who used the prototype, I propose four main fields where further 
research could be carried on; artificial intelligence and in game options, graphic 
design, comic structure and humour. 

 

6.1. Artificial intelligence and in-game options 

AI is of course the basis for this kind of intelligent-agent-based application. For 
this project the intelligence model has been adopted from previous related work 
for its simplicity and effectiveness but more complex models that can consider a 
wider range of variables and factors would without any doubt help produce 
stories more appealing to players. 

As for the in game options, the most common suggestion among the test players 
was the personalisation of the agents. The creation of personality archetypes or 
character roles like “The bad guy” or ”The hero” can be applied in the form of 
emotional filters in the agent cycles as a way to guide their actions throughout 
the story. 
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6.2. Visual Style   

In this thesis, the graphic design of the characters was not considered in any 
detail yet it is a central part since this application is targeted to people with some 
pre-existing knowledge or ideas as what is a comic, how it looks and works. 
This project presents a simplistic representation of characters and sceneries 
approaching those presented in the models used as reference. A more developed 
visual style can help to widen the audience from kids to more adult audiences. 
Different visual styles can also serve to change the system’s purpose from a toy 
to, for example, a learning tool. 

 

6.3. Comic structure and storytelling 

The comic structure in this project follows the most common standards for 
comic strips, sequential panels that tell about the actions of character. This linear 
characteristic (even in the infinite canvas (McCloud, 2003)) could very well be 
changed to nonlinear stories, branching stories, parallel or recursive storylines as 
seen regularly in videogames (Adams, et al., 2007).  

Like computer games, a comic taking placed on an infinite canvas can produce 
storytelling model that are impossible to achieve in traditional media.  

 

6.4. Humour  

Humour is an integral part of comics (more usually than not) and always adds to 
any kind of story, yet there is no useful research on now it works at a practical 
level. 

As a starting point, early on this project, I did a study on web comic humour. 
The main focus of the study was to investigate randomness as a source of 
humorous situations. Players were presented with a comic strip generator that 
would generate a couple of “alien” characters performing random actions and 
talking in a non-existing alien language, also randomly generated. See Figure 
6.1. 
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Figure 6.1: Nonsense-comics, an initial research on randomness  
as a source of humour 

 

This randomness was actually a very appealing factor to test players. Among the 
multiple actions that characters could do was the possibility to appear holding a 
small pink pig, which of course had nothing to do either with the comic or with 
the characters; this small detail was, according to almost all the players’ one the 
funniest parts of the strips. 

This specific kind of jokes is an example of a clearly defined humorous tool that 
can be easily used and applied to dynamic comic strip generation.  

The specification of more of these tools would be another important step 
towards further funnier automatic comics.   
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Chapter 7 

Conclusions 

“And where does the new born goes from here?... the net is vast and endless.” 

– Major Motoko Kusanagi, Ghost in the Shell – 

 

7.1. Thesis summary 

Comics are an established and quite common approach to storytelling, and the 
visual language of comics has proven useful to describe events as “frozen 
animations”. Comic strips have been used as a graphical language to program 
the behaviour and actions of software agents by children. 

Previous work with agent based systems and children have also shown how 
appealing it can be as a tool for interactive storytelling.   

This work shows how to mix these two ideas into one; use the appealing 
language of comics and previously developed emotional agent models to create 
a comic generation engine that can produce comic strips similar to the stories 
generated by the agent models.  

The comics strip examples generated by the system presented in this thesis are 
an example of how emotional agents can be applied to comic strip generating 
engine that has the potential to be an appealing toy. 

 

7.2. Findings 

This section provides a summary of the findings that relate to the research 
question presented in Chapter 1. 
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7.2.1. The agent model 

There are many potentially useful agent models for this type of application, and 
a good selection criterion is their complexity; given the nature of comics and the 
stories told, Hayes Roth’s improvisational puppet model (Hayes-Roth, et al., 
1995) is a very good choice. It provides all the basic functionality needed for 
storytelling and agent interaction while remaining simple in its implementation.  

 

7.2.2. The application prototype  

The prototype was able to generate comic strips that follow the structure and 
characteristics proposed by Scot McCloud (McCloud, 2003).  

The prototype was also able to apply the adjusted version of the emotional 
model proposed by Hayes Roth’s, as well as reproducing the examples given for 
this model (Hayes-Roth, et al., 1999).  

 

7.2.3. The fun factor 

The application was also tested with several players that agreed that it was an 
entertaining activity. Even if the prototype is a rather simple implementation 
with limited options, players also agreed that with further development it could 
be a great toy. 

 

7.3. Contributions 

The contributions of this thesis can be appreciated differently from different 
perspectives. 

From the point of view of the comic artist, or artist in general, this project is an 
example of how computer science and technology can provide a completely new 
approach to a classic art form such as comics. This is important since artists, 
more often than not, are prone to overlooking the use of new technologies as a 
way to further explore their artistic potential. 
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From a game development point of view, this project presents the basic 
framework and ideas for a kind of game, or toy, where the story and game-play 
are blended into one through a new approach to dynamic storytelling.  

This project also serves as an inspiration for further research in the field of 
emotional agents as improvisational actors. This field of research was left rather 
unexplored in the late 90’s, even though it presents several possible uses as the 
basis for games and toys and should be explored as such further.  
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