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Abstract

Artificial intelligence (A.I) has been a part of games for over half a century. It is principally used
to increase the players experience by giving the player better opponents in games. However
there are more ways to use A.I to further player’s experience and this project explores the
idea to use A.I as an interactive storyteller. Storytelling in games has in the past been done by
writers telling a narrative. Now we explore the idea of having A.I that picks stories to tell based
on preconditions present in the game. We were given such a system and a game to connect it to.
The A.I system is called Saga (Simulate, Acquire, Generate and Adapt) that finds the stories.
The game is a Viking village made in unity game engine. Connecting these two components,
exploring the interaction paradigms for the player in the game and trying to expand upon them
were the main focus of the project.
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Chapter 1

Introduction

The Saga project is an ongoing experiment to further the development of interactive storytelling
in computer games. The object of the project is to be able to tell story’s while the game is
running which has in the past mostly been procedural generated short stories (quests) with
little variety. This is a project that started with master students in one of David J. Thue
courses in the University of Reykjavik. Further work has been done over the years by different
people, some doing internships while others have worked on it as a under graduate research
opportunity for example.

The players can experience the SAGA project in two games that are made with the Unity
engine. The first one is a small and simple environment where the main focus was on getting
the SAGA project to function within a three-dimensional game. It is a small house and the
characters that are spawned from the SAGA project are robots. The newest environment is
also a three-dimensional game made in Unity. It is a beautiful village made in the style most
common with the Vikings style of modern games and culture as seen in figure 1.1. This new
Viking village was worked on over the summer of 2016 and was the project we were tasked with
connecting with the SAGA project.

Figure 1.1: A view over the Viking village
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Chapter 2

The SAGA project

The SAGA project uses outlines that represent stories. These outlines have abstract roles for
each entity e.g hero, villain and heirloom. These roles get mapped to entities for instance Sam
can be the villain, the Gold ring is an heirloom and Sarah can be a victim. This all happens
in the first stages when the game connects to the SAGA project. We can treat the SAGA
project as a black box for it is made to be one. That makes it possible for any game that is
made to connect to the SAGA project to be able to get populated with characters and articles
for possible outlines. These outlines or stories get broken down into events that need certain
preconditions to be true. Meeting these preconditions is one way the SAGA project chooses
what outline to run with.

The SAGA project and unity game communicate together using JSON objects. The game
gets initialized in the beginning by commands from the Saga side. All the entities and their
relationships get sent over to the game using JSON objects. These can range from what
locations to go to, what articles the characters have on them and what characters are possibly
related. The game then starts spawning these entities that populate the world which are mostly
characters and articles.

While running the programmes the communications between the SAGA project and the
Unity game are mostly actions coming from the SAGA project and changes to the facts in the
game. These actions are what make up the event chosen by the SAGA project. The events are
the middle stage of the stories that get chosen as the SAGA project breaks the stories down
into events that get broken further into individual actions and those actions get sent over to
the game, see figure 2.1. While the SAGA project finds events to send to the game the player
is able to interact with the game in different ways, where some can impact the feasibility of
actions coming from the SAGA project. This makes the communication between the SAGA
project and the game a continuous process as the SAGA project needs to be kept up to date
with the changes to facts that are made in the game. These facts are the acknowledgement of
both successful and unsuccessful actions, as well as any changes that the player makes while
playing the game, for instance removing certain articles from characters. This can be seen in
figure 2.2 for visualization of the two systems.

Figure 2.1: Event with possible actions
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Figure 2.2: SAGA project communicating with the Unity game
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Chapter 3

The Work

When we began working on this project there had already been a lot of work put into the SAGA
project. The SAGA project at that time was working with an old project made in unity. That
project was a house that had characters walking around and completing stories given to them
by the SAGA project. Here the SAGA project was able to choose a story to send to the game
and receive confirmations of a successful event. If anything went wrong the SAGA project was
able to make changes to try and fix the story. Over the summer before our involvement, there
had been a team of students working on a new unity game for the SAGA project to connect too.
This game was a brand new Viking village which is made with the unity game engine. These
two parts were still both completely separated from each other. The Viking village had been
made with reference to the old project in that much of the same programming code had been
used. This however was not working injunction with the SAGA project like the old project.
Our job was to connect and integrate the Viking village with the SAGA project. To get us
started we looked at the existing unity project that was running with SAGA project. That too
had been worked on over the summer so we had a lot of material to work with.

3.1 Connecting
The first thing needed in the Viking village was to add most of the network objects to the
project. The way it was set up in the old project provided a good map for the village. When
we started connecting both projects we had to set up the SocketIO component that the SAGA
project was using to connect with the old project. The network uses the local address of the
computer and then one needs to make sure both the SAGA project and the unity project are
using the same port number. The port number is important as it tells the computer what
programs are to receive what package over the network.

The next object needed on the unity side was the class that handles the actual communica-
tion between the projects, the so called SagaSocket class. In this class all communications are
handled between the SAGA project and the game on the unity. Next come the JSON objects
that initialize the game world. They get parsed into a list of entities and relations. After that,
the SagaSocket remains open for the duration of game play to receive and send actions that
make up the events. The actions done in the game get sent back to SAGA project through the
SagaSocket class where effects get parsed into JSON objects and sent over to the Saga project.
These actions are both those made by the player while playing the game that affect the actions
laid out in the event, A new menu that was made for greater control of testing the actions sent
from the SAGA project by modifying the entities involved in the event. Finally, the SagaScoket
handles closing the connection.

We did also make some new functions to increase the information both systems share mostly
for the user’s convenience. This was done by making a functions that prints text to the console
window in the SAGA project, although there is already a lot of information being printed there
we found it much easier to see exactly when some of the actions got executed in the game to
pop up on the console in the SAGA project.
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3.2 Up and Running
To get things up and running we had to go through the code that sets up the game after
it has connected with the SAGA project and update it where needed to accommodate the
Viking village. Most of this work took place in the class that sets up the game world. All the
information for initializing the world comes from the SAGA project. This is the same world as
the one that gets made in the real world in the SAGA project. First, we put in new models
for characters to be spawned into the game as well as the articles that represent items that
characters can have in their inventories. Next, we needed to make changes to the locations that
the SAGA project is aware of in the game as it didn’t get updated with the new locations that
got added into the new village. This was done in the class that handles the initialization of
the game world in the SAGA project. Few other minor fixes were made to get the event sent
over from the SAGA project to run without disturbance on the unity side. Those where among
other things, giving the actions more time before getting a time-out on the unity side as well
as other such small fixes.

3.3 New Menu
In the Viking village, we implemented a menu system that can make changes to the facts of the
world that is running in the game, for example the locations of characters. When we started
working on the project there was a skeleton of how the menu should work seen in figure 3.1. The
menu can be split into three parts, the fact that we want to change, the entities and finally the
buttons for adding or removing the facts. The facts given in the menu are similar to the actions
that the SAGA project works with. Still, some of the facts in the menu that were thought of
are not yet implemented in the SAGA project as allowed actions. That work now includes are
e.g moving characters, removing and giving items and making characters want certain articles.
Depending on what fact is chosen, the menu is able to decide how many entities are required.
This feature was present when we started working on the menu. The facts range from requiring
one up to three entities. Not all facts have the ability to use both add and remove button
as removing a location from a character does not make sense but adding a new location for
a character to move to, does. While some facts like giving or taking away an article from a
character works both ways.

Figure 3.1: Menu for interacting with event plan from SAGA project

The menu is split between two classes. The menu itself is a class that does the pausing of
the game and switching between cameras, from the main camera to a camera fixed on a canvas
in the game. The canvas itself is an object in the unity engine and can be modified but all of
the functionality is done in the class. The functionality of a number of entities for each action
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is done in the menu class. Furthermore, the updating of all drop-down menu is split between
the menu class and the game controller class.

The game controller class is the class between the menu and the general functions of the
game, see figure 3.2. It gets the facts, entities and determines by the add or remove buttons
how facts get handled. Depending on which fact is chosen and whether the add or remove
button is selected the game controller takes everything from the menu and appropriately parses
the information to make an effect that the game understands as well as the SAGA project.
The effect the game controller makes is used in the game mostly by the class that controls the
behavior of the characters. To get the effect over to the SAGA project it converts the effect
into a JSON object that gets sent over the network to the SAGA project. The SAGA project
has a special function that takes care of these custom effects that are used to test the behavior
of the overall system. To make these effects a fairly custom code needs to be written for each
effect. This is due to the way the effects are made and the limited information that the menu
can produce since the whole effect doesn’t get represented in the menu.

To overcome this the menu is further divided by the add or remove buttons. These buttons
call their respective functions in the game controller that have the switch statements. The
switch statements then call a custom function to make the effects, send it to SAGA project
and then make the desired changes in the game. Here we must be careful to keep consistent
with the state of the game and what the SAGA project is aware of regardless of the changes
we make. The problem here are the long and cumbersome switch statements and the custom
functions for each effect that deal with each action the menu can perform. The function that
sends the effect over to the SAGA project is streamlined to take almost any effect and process
it accordingly. It might be a good idea to look into the menu itself and make it so that one
constructs the effect more fully there rather than making a custom function for each action as it
is done now. This would require the user to have more understanding of the structure of these
effects in the SAGA project. But on the other hand it would probably be possible to get rid
of the cumbersome switch statements. Right now there are also some discrepancies within the
SAGA project and the game and more standardization between the two is needed. This can be
seen in the naming of facts, for instance in the SAGA project the fact that a character wants
something is named "WANTS" while in the unity game it gets the name "VALUES" though
this example has been fixed, finding and fixing these bugs in unity continues.

Figure 3.2: Work flow of the menu system

3.4 New Inventory
The Viking village had some free packages from the free asset store built into unity, one of them
was an inventory system. This system worked with the first person controller (FPC) made for
the Viking village. The inventory system was somewhat incomplete and did not integrate well
with the preexisting code that drove the inventory system from the old project. We wanted the
FPC to be able to access the inventories of the characters that were spawned into the world
by the SAGA project. The inventory system already looked great for the scene int the Viking
village, but since our main focus was on the behavior of the SAGA project we decided, because
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of complications and time constraints, to basing the inventory system on the system from the
old project. Instead, we made a simple inventory that could handle what we wanted to achieve.
That is to access other characters inventory and add or remove articles at will. So we added
an inventory button to their talk menu.

The inventory menu is very simple as can be seen in figure 3.3. This is a so-called canvas
object in the unity engine that makes up the structure of the menu. The functionality of
the menu is the inventory class that powers the buttons and present the appropriate text to
display. The text it displays is the name of the character that has been chosen and the articles
in its inventory if there are any. There are also functions that update and check, among other
things, if there are any articles in the characters inventory list and fetch all text accordingly
to be displayed in the inventory’s panel. The inventory menu also has go back, take and give
buttons. The functionality of the go back button goes without saying. The take button changes
the canvas to a take item menu. There the articles in the inventory of the character are not
listed with a text only but instead they appear as buttons. When taking an item from the
character a function from a class that controls the actions of the player is called. This class also
handles when the article is removed from the characters inventory list and added to the player’s
inventory list. Finally, the information is sent over to the SAGA project via the SagaSocket
class explained earlier. There the SagaSocket class takes care of informing the SAGA project
of the change made by the player by sending a JSON object over the network. The give button
works the same but takes the article from the player’s inventory and gives it to the character.
The article buttons appear in awkward positions as seen in figure 3.4, but since the plan for the
Viking village is to implement a better user interface for the inventory system at a later date
we decided to leave it be for now.

Figure 3.3: Characters inventory system Figure 3.4: Inventory take menu
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Chapter 4

Interaction Paradigms

The interaction paradigms the player experiences right now in the Viking village is somewhat
limited and clearly not well defined. The player is able to move around, open inventory’s of
characters spawned by the SAGA project and give or remove articles from them. The new menu
also makes it also possible for the player to change facts of the world, move characters, take
or give articles for example. When we looked into the models by which the player interacts we
saw that the player right now feels more like a developer. For this reason, we try to define more
the sense that the player should have for the environment and what interactions are available
right now.

Looking only at the player we can see a fairly standard and limited model of interaction
that has been around in games for some time. As in moving around in the game is the same as
in most other games of this type. Interacting with the characters was the first limiting factor
we ran into and that is where we implemented the inventory system for basic testing of the
outlines given by the SAGA project. Here we wanted to be able to change facts in the outlines,
more specifically remove items so that the SAGA project found new characters to fill in the
abstract roles of the outline. When more outlines become available this interaction needs to be
expanded upon. We decided upon a few ground rules for this interaction. The first one is that
"simple is better". Too much of a good thing can have negative effects. We want texts and
other indications to be to a minimum and only if the player seeks the information do we display
them. As it is now we only display an indication that the player can interact with the characters
and only when the player stands close to the characters, we do not show more information than
that to start with. Only when the player seeks more information should we start to give it to
him. The second is when the player seeks more information about the characters he should be
able to acquire it. Here we were thinking of a better talk menu for instance. The player would
ask questions about the characters to find out for instance family relations or occupations that
the characters could have. This in itself would require more work into the characters. Another
point that came up when discussing the characters from the SAGA project is that many players
tend to display somewhat violent tendencies when playing games and right now the player is
not able to fight or kill characters spawned by the SAGA project but another way of messing
with the outline from the SAGA project beside taking items would be for instance to kill a
character.

The game is a large Viking village divided by a great river running through it in the middle
and connected by two bridges. What we first noticed here is that the village does have some
items laying around but these are not intractable in any way. They are only for aesthetic
proposes. Here we started discussing the articles spawned by the SAGA project as they do not
have models representing them right now and the only way of finding what articles are spawned
is to search for them in the inventory of characters. Here we found that much could be done
to add to the interaction for the player. First is to give the articles models, as that would
allow the player to interact with them in the game. Since not all articles are present on the
characters at the beginning of the game this would also allow the player to find and interact
with the articles in the environment. This still needs to be done logically as to not break the
immersion of the player. Still, different outlines could explain strange placements of articles in
the game for example characters could misplace articles and need the players help to find them,
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for instance a gold necklace could be lost in a field somewhere.
The village itself has houses accessible to the player. The only way for the players to find

these houses is to try to walk up to the door of a house. This we thought was not clear enough
for the player. One way of tackling this is to make all houses accessible but the way the houses
are made right now does not make this an easy job since each accessible house has a zone in
front of it that transports the player to a different location in the game that has been model
to look like the inside of the house. It would therefore make it somewhat impractical to make
all houses accessible so we decided that indicating what houses are accessible would make more
sense. This could be accomplished by making markers for the player to get a sense for which
houses to look for. These markers could be poles with direction to different houses, make the
doors for accessible houses stand out aesthetically and put up signs at each house to give a few
examples. This would also increase the sense the player has for the functionality of each house.
This would ensure that the player has a sense of what direction the armory is from the local
inn, for instance.

4.1 What is missing
The time that went into this project did unfortunately not go as planned and therefore the
criteria for evaluating these ideas of ours in the interaction paradigms did not get done neither
did any implementation of them. Therefore our ideas can only be taken as assumptions to
what the next steps in the model for the player interactions in the game world should be. We
would still like to point out that the group has played computer games for over 20 years and
we discussed these points from that experience. We therefore think these ideas are a good
groundwork for further research into the interaction paradigms.

There are few reasons for why the time schedule did not go a planned and we would like to
go into them here. First, we came into the project about three weeks too late and this has to
do with the process of getting an assignment like this approved as a final project for students
in discreet mathematics and computer science as we both are. When we started working on the
project we discovered that with our limited experience working on large and well-established
project, it took more time getting into than we expected, also one of us had never worked
in the unity environment before and learning how to work in an environment like Unity took
some time too. What then compounded the problem was that not everything was present in
the Viking village as we were told in the beginning. For this there were two reasons were for
this. One is that much of the code we thought was finished was actually not present in the
Viking village but in the old project that had been worked on simultaneously over the summer
and never moved to the new Viking village. The second reason was that the menu and the
inventory systems were not as far developed as we were told and more time and work was
needed to implement them than first thought. This could be seen in the inventory system not
functioning with the characters only for the player and this lead to a more simple inventory
system after we tried to implement the first inventory system. For the menu, we found out
that it was missing almost everything but the canvas and what it displays. Working out that
the code that came with it did not in any way fulfill the requirements of the menu that was
explained to us. This set us back by a substantial time. So instead of connecting a working
menu to communicate through the game to the SAGA project we had to build a menu capable
of making changes to facts in the game that then get sent to the SAGA project. This came to
be more work than was planned for in the project proposal.

What we decided after the initial work of connecting the two parts was that we split the
work between us, one worked on the inventory system while the other one worked on the menu
system. This lead to us asking each other for help quite difficult as we isolated one another
from the two problems. This further worsened as we had never worked in group projects before
and resentment started to develop toward each other and working together became more of a
hindrance than an advantage. We were too late to tackle this problem although we are glad
to say that we were able to overcome this when we finally had the courage to talk to each
other about it. This happened too late in the project and we now see that not only did it
hinder us from helping each other but seeking help from our instructor David on our meetings
was sometimes awkward and not being able to fully utilise his help set us even further behind
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schedule.
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Chapter 5

Future Work

Although the project requirements did not mention any of the ideas, we would still like to use
this chapter to write about some of them that came up while working on this project.

The implementation of an experience manager would be the next step in our opinion, see
figure 5.1. With more diversity in the outlines, the experience manager should be able to choose
the right outline for different players. This would also require the design of some sort of metric
system for the character the player has chosen to play, his overall level at a given time, the type
of play style most commonly portrayed by the player and so on. These numbers would either
have to match up or provide some sort of max value.

Figure 5.1: The visualization of the new model

The never ending story of refining and polishing features already in the game. There is the
inventory system from the asset store still present in the background. This system also has
equipment and crafting systems included so it could be interesting to add these factors when
the complexity of the outlines increases. Looking at different ideas for the menu to make it
less cumbersome on the code side but the downside would be a more complex menu for the
user. Working on the models for characters would also be desirable as making a believable
environment for the player is never a waste of time. That will also come in handy when one
wants to demonstrate the system in front of a crowd. Having female and male models, more
than one option for each gender and different age were few ideas thrown around while we worked
on the project.
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Including the first person controller as a character in the outlines would be interesting to
implement in the near future. Making the player feel more like a participant instead of an
external party. Having other characters approach him and maybe even make them talk to him
and ask for items or information.

Another point made while working on the project was that we only use a small part of the
map while testing out the events. This was done out of convenience while testing the outline in
the game so this comes back to the outlines and the lack of diversity of them. The map in the
game is quite large and making outlines to utilise the whole map would also give an opportunity
for testing and calibrating part of the system that handles timeouts and pathfinding for instance.
Also, there are a number of houses that are open to the player but we did not get to test them
with the characters that the SAGA project spawns. Testing to see if it works with them would
be nice to know.

Both systems have consoles that they print out information on while the simulation is
running. The console for the game comes in handy for the designer as one can make the unity
engine print out all kinds of information to help with debugging and designing. The console for
the SAGA project on the other hand prints out a lot of information that can sometimes feel a
little bit overwhelming. The communication between the systems can still be improved for the
user’s benefits. Making sure that each text that gets printed to the console makes it clear what
part of the SAGA project it comes from could drastically decrease time spent searching for
where errors are coming from within the SAGA project. Also, there are now ways to send text
from the unity to the console in the SAGA project and this could be utilised to send further
information.

The designing and implementation of these features starting with the experience manager is
a natural step forward for this project in our opinion. This will give the outlines more meaning
and enhance the player immersion while playing the game.
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Chapter 6

Conclusion

The final product that we submit unfortunately does not deliver everything that was mentioned
in the project proposal. The reasons listed in Interactive Paradigms give an indication for this.
What we did accomplish was to connect the SAGA project with the Viking village. We got
the Viking village populated with characters and articles from the SAGA project. The stories
that come from the SAGA project are able to play out accordingly and if necessary get fixed
when we make changes to the facts in the Viking village. We added an inventory system to the
Viking village for both the player and the characters that updates the SAGA project if needed.
We made a menu that is able to change facts in the Viking village, that then get sent over to
the SAGA project so that it can find new solutions to a given story if necessary. We extended
the network protocol between the SAGA project and the Viking village. These were mostly
made for the menu to communicate with the SAGA project. We also gave the Viking village
the option to print text to the console in the SAGA project, this helps the users keep track of
the progression of a given story.

We gained a lot of experience by doing this project, we are better programmers, we feel
comfortable working in the Unity environment and we have a better understanding of the
network protocol especially when working with JSON objects. When it comes to working in
groups we learned that being honest and critical of one another is very important. We did
some planning of our own in the beginning and we see now that plans like that need to be
more frequently updated to reflect the progression of the work. Coming into a big and well-
established project like this has given us valuable experience that we will be able to use in the
future. We learned that we can not expect people to hold our hand in the future and we must
have confidence in our work and design decisions. We feel that these are some of the important
things we can take with us into our next endeavour wherever they may lay.

Without a doubt, things could have gone better if we had come into this project with more
experience and time. But projects like these are where students like us learn these things. We
will always be grateful for the opportunity we were given. We would like to thank David J.
Thue for the chance to work on this project.
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