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1 Introduction

When playing a first person shooter game you can find yourself running around in many different
environments. You can be on planet earth, in space or maybe in an unknown dimension. It can be a
big open outdoor space or a small narrow mine. What these different environments have in common
is that they have been designed by a level designer to meet some specific spatial requirements. But
what impact does spatial organization have on player mavamgames? In this project we look

at spatial structures in a first person shooter deathmatch (DM) game. Before this project was carried
out we had the assumption that the spatial structure has an influence on how players move around in
a map. We expedtefor example that there would be a notable difference between player movement
in a map with many open spaces and one with a maze of rooms. But does this mean that we with
specific structures can predict how players move? By using a practical approgamioesspatial
structure we will get a better understanding of the question addressed here. We believe that spatial
structure in games play their part in giving players a unique and immersive game experience and

therefore deserves our attention.

To examine structures in DM games we use the theory of basic spatial organisation by architecture
professor Francis D.K. Ching (1996). Ching (1996) has defined the basic elements in architecture in
his introduction to the principles of architecture. Accordm@im there are five basic principles:
Centralized, Linear, Radial, Cluster and Grid.

These principles are made to make it easier for architects to analyze the architecture they create and
to show how certain structures are typically used for specifictifurs; it is a tool for organizing

the main concept of the building and a guide in the process of designing a house. Making systems
for other architects to use in their design process is something that has often been done in
architecture. Architects lik¥itrovius® say that there is a divine structure that has to be fulfilled in

order to make the perfect house.

For this project we use Ching's (1996) principles as the foundation for creating the spatial

organizing of our levels because this provides ubk wiclear theoretical variation in the types of

! Marcus Vitrovius Pollio; a roman architect and engineer in the first century B.C. who made the "ten books on

architecture”. He describes the classic principles of symmetry, harmony and proportion intarehitec



levels we construct. The five different principles which we also call structures are implemented
with the level editor Hammer from Valve. All maps went through an intern playtest, examined and
discussed aftevards. To support a further analysis of structures we will in this report involve

relevant writers from a game design approach. A short overview of these will follow here.

Luban (1999, b) is especially interested in how first person shooter map desige more

successful by considering three challenges, durability, accessibility, and entertainment. From our
perspective the in game architecture is very important to have in mind in all tree challenges for
making better game experiences for the plays¥s Chapter 2).

Chen & Brown (2001) discuss how real life architecture can be used as inspiration in level design.
They see level design as being very architectural in nature and explain about the basic elements in
architecture including the five structsref Ching (1996).Their opinion is that; If designers want to

use real life architectural methodology it is highly recommended to understand the basic elements
before applying them to a game. Saltzman (1999) outlines the typical map styles for DM games but
does not discuss the structures in detail as how they can differ from game to game or the importance
of room sizes relative to each other (see chapter 5.1). Co (2006) is more concerned about the spatial
organization in his book, Level design for gameserehe gives design advice for level creation.

We also involve Cousins (2005) who base good map design on measurement as a tool for that.

1.1 Report structure

In this report we will start with a description of DM games. Thereafter we will talk about

architeture in real life and in games, followed up with an explanation of Ching's (1996) five
structures. After this, there will be a chapter about how and with what considerations we created the
maps and then a chapter which outlines how we tested the fiveissic

Then there will follow a chapter with an analysis and discussion of our result according to our
findings and the literature. The report will end with a conclusion and a short passage on
considerations we have for further elaboration in this tdmcease the reading all quotations are

set in italic.



2 Deathmatch

Deathmatch is a multiplayer version present many of FPS games. In this game the players are in
one map and they have to kill each other in order to earn points. The goal of the game is very

simple and basically the same for every DM game.

What differentiates expert players from novice players in the same game is not only the ability of
shooting efficiently but also the knowledge of the map. An expert player will know where all the
weapons ad power ups are, how to reach them and how to exploit the structure of the map during
combat. Knowng the architecture of the map is very important during a deathmatch because it

allows the player to think strategically during the game; during combagrglagn figure out which
weapon i s better in that particular area and
itdéds also i mportant to know where the main me

where players meet and figmuch more frequently than any other locations.

Weapons, character movements and the levels make the difference between these games. During
our project we had the possibility to play two different games in their deathmatch mode: Unreal
Tournament 2003 andalf Life 2. These two games are quite different in gameplay even though

they the are in the same genre. This would indicate how weapons and level architecture can have an
influence on the experience. The difference between games can be expressedwaysamd in

particular we are interested in how players navigate around in a map.

During our play sessions we assessed out that the action in Unreal Tournament was more furious
than the action in Half Life 2 for many reasons. The characters are fasygurttp higher, the

weapons are big and their bullets or beams are thick as well. Everything is unrealistic if compared
to reality. Half Life 2 on the other hand is exactly the opposite, the characters, the physics and the
environments are much more retdisin that case our character is slower than in Unreal, he can
jump like a normal human being and he looks like a real human being. The action turned out to be

slower paced in that case.

In both games we perceived that the levels were created todkedatage of all the weapons and

game mechanics that the game could offer. The game mechanics of the game must be emphasized



in the map. If we have a crouch mechanic we have to make sure that the players can use it
efficiently and strategically in the maging some walls, crates or whatever that have to be placed
carefully. The placement of objects and weapons is of course another important element; we cannot
just spread the weapons randomly because weapons are often a source for meeting points.

In orderto help the game remain entertaining for the player, level designers have to carefully design

a map which is consistent with the other elements involved.

2.1 Good maps

Of course a definition of a Agood mapmonand ver
fundamentals points.

As we have seen, the maps where the players actually move are very important for the game
experience. Pascal Luban (2006) talks about how a good level design for a multiplayer map should
respond to three challenges: durabilggcessibility and entertainment. These three elements are
intimately related to the architecture of the map as we see it.

|l tds beyond our purposes to find an algorithm
of the level designer that medk the difference. But still there are some basic aspects that we should
always take in consideration and that we have to adapt to our specific game. Luban (2006) gives a

good description of the three challenges.

Durability means that a map should be @dyountless times without becoming boring, providing

lots of tactical possibilities for the player to discover and use. This aspect is very crucial because we
want gamers to play the game for months and for years, trying to become better and better and to
find different kind of tactics and use of weapons to succeed in the game. This goal could be
achieved thanks to an elaborate architecture that allows the player to have multiple choices when he

moves around the map instead of forcing him along a singfe pa

Accessibilityis about being easily creating accessible environment to the player, always making
very clear where we are and how to go to a certain spot. This aspect could be in contrast with the
durability in the sense that if we increase the compléao much in a map, to make it more

durable with an elaborate architecture, we risk to confuse and frustrate the players who try the map
for the first time because they might find it unclear where to go and how to move around.



Of course at the beginrgnt is perfectly normal to feel a little bit lost, especially with modern FPS

games that offer large complex maps that can host 16 or even 32 players at the same time.

The last challengdsntertainment, is very difficult to define and can be very suhjeet Probably
the entertainment is the most important aspect of the three for a level designer; the main goal should
be to create entertaining experience for the player. This means that if players enjoy playing a map

over and over again the designer haxeaded in the entertainment aspect of the map.



3 Architecture in real life and in game

Architecture is a broad term. Architecture in games can be the way a game is technically
constructed (programmed) but also reflect the real world's styles like moda&foridrWar 2 style

or design. In this project we look at it in the sense where it refers to the use of a specific building or
an outdoor space. Our definition of architecture in game is structure, which are a space with a
number of rooms in different sizasd forms that are organized and connected to each other in a

certain way.

In Real life architecture you almost always have a mixture of different structures. But often the
functions of the house depends a lot of the spatial structure and vice verse.

The modernistic functionalist @rchmem@mimng ¢ diad
of the house is greatly dependant on the function of the house, and that you should always design
the house or building in accordance to this, so that you asg#hand optimise it for its specific

use. As an architect, you would first know the function and afterward design the house towards this.
You can also say that, first you know the function of the house, and then the function will set the

criteria for theshape of the house.

In our everyday life we are surrounded by architecture. It has many different functions and it is
influenced by many things for example the weather conditions, materials, fashion etc. Therefore
there is not one unique organizatiorfaim that is optimal for everything. A house for elderly

people in ten stories without an elevator might not be very functional but the view is still great from
the top. A church with twenty meters to the ceiling might not be very energy efficient, ibigreff

in the means of making people feel small in the present of their god. So, different organizations
mean a lot in real life architectuféor many game designers it is common to use real life

architecture theory and methods to create and design mgpsies.

(é) most | evel designers model and arrange

various forms of obstacle€Co, 2006)

Louis Sullivan (1856 1924) was an American architect who was called the "father of modernism".



So, applying an architectural design methodology makes a certain degree of sense.
(Chen and Brown, 2001)

Chen andBrown (2001) describe the architecture of level design and draw some parallels between
game and real life architecture. But they emphasise that there is a big difference between the
architectural idea and the device:

() an ar chit e c tthatrsay$ somethiegameanmgfuhaboui hdwepaople
experience a given piece of architecture; and architectural device is what specific means
you use to express that idea.

The device is the requirements for the house function, for example an opening to getli i a
window. The architectural idea can be a designed modification of the window; placing it high
to give a stronger ambient light or making it circular to look like a porthole. We are not going
into the architectural idea in this project, but focus ondevices as walls and openings. Walls
and openings make the path for how it is possible to move around in a building and in our
case, the map. It is possible to have walls or rooms organised in a way where they make up a
grid structure but without having a grid path. In architecture this could for example be rooms
that are organised so that you can only walk through it a specific way but the building will

Figure 1. Grid form without a grid path.

still have a grid structure (

Figure 1).




3.1 Overview of Francis D.K. Ching's five structures

In the following we look at the five structures as Ching (1926) categorized. What is interesting

with this categorization is that there is no unambiguous centralized stractuimear etc.

\/ (|
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Figure 2. Icons of the five structures: centralized, linear, radial, cluster, grid.

Centralized according to Ching (1996) is:
A dominant space about which a number of secondary spaces are grouped
Centralizel has its focus on a central main room either alone or with additional smaller rooms lying

in the perimeter around it. An example could be a building like Pantheon in Rome, which has a big

circular open space with small bayoés all arou

Figure 3. Examples of centralized structures (Ching, 1996).



Linear according to Ching (1996) is:

A linear sequence of repetitive spaces

According to Ching (1996) there are two main ways of organizing a linear space. Gpacea
that you have only one possible way of walking trough; rooms organised next to each other like
pearls on a string. Another way is like a Prison with separate rooms that are each connected to the

same hallway, in this option you can randomly choosatwdom you want to enter.

Figure 4. Examples of linear structures (Ching, 1996).

Radial according to Ching (1996) is:

A central space form which linear organizations of space extend in a radiaher.



This is somethingften seen in old towns where some narrow streets end and connects in a square.
Another example could be a house where the living room is the central room of the house and all

the other rooms connect through this.

Figure 5. Examples of radial structures (Ching, 1996).

Cluster according to Ching (1996) is:

Spaces grouped by proximity or the sharing of a common visual trait or relationship

The clustered is a difficult organizing because it easily also can be interpretadvsgeof
organizing that brings the other structures together.

Figure 6. Examples of cluster structures (Ching, 1996).



Grid according to Ching (1996) is:

Space organised within the field of a structural grid or other ttiegensional framework.

Most buildings are structured on a gfalindation (modules) and then modified in different ways.

The characteristics in a Atrueodo grid structur
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Figure 7. Examples of grid structures (Ching, 1996).

As we can see, there are several ways to a make a centralized, linear, cluster, radial and grid map.
To choose the specific structures for our DM maps it was necessary to make an interpretation of
these. We selectedstc t ur es as we found as most Otrued i
the structures are likely to have crossover traits so we selected the specific structures keeping in
mind that the maps should differentiate as much as possible. The intefastiimdnere is also that

we are dealing with structures that works very well in real life architecture because they fit in to
human activities where the rules differentiates from the one we have in a DM game. When we visit
churches we almost always knovetrules, we lower our voices, and we do not touch the

decorations or run. Games can be divided into genres where shooter games share the rule where the
one with the most kills wins the game. This rule sets a requirement to the spatial environment you
movearound in. You need to have the possibility to take cover. No one in the real world requires

this type of cover in an office building, where you have to walk from your desk to the canteen,

unless you do not want your boss to find out that you spend mueeti drinking coffee than

work. Since we have different rules in real world architecture and in game we do not know

beforehand how our selected structures are going to work in DM maps.



4 Level creation and testing

In the previous chapter we have been logkinat Chi ngds (1996) five st
closer look on how we created the five structures and how these were expanded through the

process. But first we will look at our initial thought in relation to test and map creation.

4.1 Map and test corsiderations

We wanted to start out by making very small and simple maps for several reasomge Rastto

become familiar with the Hammer editor which is quite a complicated program, but offers rich
opportunities to create levels for the Half Life 2 garfhe second reason was that we wanted to do
internal testing. Since we were only four people testing, there were no reasons for making big maps.
The third reason was that we wanted to test the most basic versions of each structure to get a better
undersanding of the structures influences by expanding theadually.After each test the maps

got biggemwith more rooms added, staircases, ladders and so forth.

The difficult thing about testing the structures that Ching (1996) talks about, is that there is
universal way of representing each structure. So we had to decide in what way each structure would
be portrayed. And since we decided on testing each structure on its own we tried to keep each one

as simple and true to wbowt we perceive as fAtr

Before making the maps we had some presumptions about what other factors, apart from structure,
that could have an influence on the player's movement in a Twefactors we had in mind were

light, weapons, spawn points, obstacles and textures

Except from textures and spawn point we define these factors as props which we divide in two
groups: Static props and dynamic props. Static props are things that the player can not interact with
and dynamic props are objects that can be shot, pushedravexploded.

In relation to the weapons we actually wanted only to use the handgun, machine gun and melee
weapon because these were some of the default weapons provided from Hammer. The reason was
that we wanted our test to be as universal as posBipleniversal we mean that these three

weapons are almost standard in all deathmatch games.



We later discarded that basic philosophy because we felt that one of the key elements or goals in a
deathmatch game (apart from killing the other players of cpigse get more powerful weapons

and trying to stay alive as long as possible using health packs and such. It was also a problem when
or if the player ran out of ammo, then there was nothing else to do but get killed so he or she could

respawn with full lkralth and equipment.

In most cases we made two versions of each level, one with lights, static and dynamic props. The
other version was just clean, only texture for walls, floors and ceilings. No props, extra weapons or
light apart from the default lightWe wanted to see if the same map plays different depending on

what it contained.

In the clean version, the levels were stripped down, containing nothing but the structure itself. That
was done because we wanted to look only at the structure and hplayées would move (play)

in each structure. After a few tests of these stripped down versions, we decided to make more
complex levels, with lighting, more complex texture and fill the level with different things (like

chairs, work spaces and so on). We tthis to see if those things would have noticeable impact on

how the level would be experienced.

Each group member was responsible for creating one or two levels. In that way the rest of the group
did not know how to get around in the level and where wesere placed. This should give the

group members more room for an individual experience of the gameplay. We play tested all five
structures in sessions of53minutes per map and discussed each individual structure afterwards.

We iteratively tried to fid interesting observation for each map and made changes according to
these for the next test session. We also decided about some common changes or additions for every

map, for example about the choice of the weapons, the number of spawn points, Iseelth kit

4.2 The levels

In the following we will go into the actual map creation and how we expanded those maps.

4.2.1 Centralized
For the centralized structure we started out with one circular rburé 8, Left). Here we found
that playes were mostly moving along the walls. Four walls were added to the map in an attempt to

change the player movemefidure 8, Right). What happened then was that the user just crossed



the middle to get over to the other playerst &ill there was no reason to be in the middle since
players would be an easy target there. With this change, the map has traits similar to the radial

structure, as it has a centre and four rooms adjacent to this.

Figure 8. Left: The first circular room. Right: The second map where four walls were added.

A third map was made where the four walls were exchanged with four low walls in the middle of
the room where the players could evade enemyHRigu(e 9, Left). The map was tested and this

time the user was more likely to go into the middle. It was now possible to take cover in there and
in fact you were now more vulnerably in the periphery

The fourth map was a two storied mégglre 9, Right). It had an open centre surrounded by a
corridor which had four small rooms connected. From these rooms the player is led*tfidbe 1

by a stair.

The T'floor consisted of a see through platform where players could jump dawe tentre and

get up again either by taking the stairs or the ladder on the construction in the middle of the centre.
From the construction in the centre, a bridge made it possible for the player to get to the see through
platform. The focus here wasittake an open map where it was fairly easy to see the other players
and easy to get to. There were no dead ends, therefore the player could easily get from one area to
another.



Figure 9. Left: Third version of the centralized structure where low walls were placed in the

centre. Right: The two storied map of the centralized structure. The dot line illustrates the

second floor.

Figure 10. Screendumps from the centralized maps.

The see through pliarm allowed the player to use the rocket launcher efficiently but also allowed
people located in the centre to shoot the enemies on top of the platform, thanks to the holes in this
platform. It was dangerous to go toward the construction in the midthe e&ntre, so to

encourage the players to take the risk, suit charger, health kit and a good weapon was placed here.
The action was focused on the central part for the level with weapons and health to pick up. We all
agreed that it was a successful fourpy er map. We al so tested the
where the middle of the map seemed to be less attractive than the version with weapons around the

middle area.



4.2.2 Cluster

For the cluster map, the idea was to focus the action in the clusters. Thri§rsr map had five

small unconnected rooms with light insidagure 11, Left). The intention was to give the player

the possibility to take cover inside these small clusters using them strategically in order to
concentrate # action inside them. The rooms were very small with two openings in order make it
easy for the players to pass through the rooms, but the light inside made the player more visible and
vulnerable too.

We tried to remove the light in the level to have amagtighting all over, which showed that the

small rooms were used more often.

After the first test the cluster map was changed to a level with seven rooms connected with
openings Figure 11, Right). We did that because we félat the sufficient action did not take

place in the small rooms and for the cluster level we wanted to use the cluster spaces as much as
possible to search for the properties of the structure. The big difference here from the first map was

that it was nownore difficult to see where the other players were.

1
[ I

Figure 11. Left: cluster map with small rooms where the players can take cover or just pass

through. Right: Cluster map with seven rooms.

We decided to add a second floonnecting the central room to another room. During the tests we
saw that this second floor was barely used by the players and that the action was focused in the
central roomigure 12).

The stairs and the ladder were not usedrthath maybe because users were too vulnerable when

we were climbing them or because several of us did not realize that the crossbow, one of the most
powerful weapons, was to be found up there. The use of the rocket launcher was not very efficient

becauselte openings between the clusters were small which made it difficult to aim and shoot.
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Figure 12. Left: Two storied map. Right: Two storied map with smaller changes.

Figure 13. Screen dumps from ourcluster maps.

4.2.3 Linear

The first map was just one rectangular room with one spawn point in each end of th&itgpom (

14, Left). All players were killed very quickly so the respawn rate was very high, which also proved
to be gproblem since a respawned player would be shot just a few seconds after respawning. This
was a consequence of the fact that the map was quite small and had no places protected with walls
or small rooms where the player could run for cover. In the roora there boxes and barrels

which were often used together with the gravity gun.

To explore the structure more we made some variation and added four rectangular rooms and
connected them in order to have an opening between the réamuse(14, Right). The test showed

that it still was a problem by being shot right after respawn. One reason for that could be that the
map was too small for four players but the fact that there were no sideways seemed to be a more
reasonable explanatidrecause there were no places to take cover except the walls between the
rooms which did not help that much. Another map was made where the rooms were connected in a

different way Figure 16, Left). This did not change the resultian, but it was less chaotic since



we could not see the other players as easily. There were walls where the player could take cover
which meant that we did not shot around totally reckless.

Figure 14. Left: First map, only oneroom. Right: Four rooms connected.

Figure 15. Screen dumps from our linear maps.

An extra floor was added to the last m&m(re 16, Right). We created two stairs, one in each end

of the level so &ircular path appeared and the player could now move ahead without having any
walls blocking the playerbés way. He or she ne
that the structure now had become circular and had a circular path. We testeaptiighhand

without props. After this test it was now more obvious that we did not have the same clear cut
experience about the game. Some of us found it annoying to only move forward the whole time
until an enemy appeared. Others had the same feelihg Ievtel without props but found it better

to have props because it was then possible to hide behind a car, a vending machine or under the
stair where a crossbow was placed. One felt that he never had time to get down to the first floor
because he was respning in the upper floor the whole time. In general it was not much fun to

play the game several times. We felt there were not enough choices given to the players in terms of

movement and paths.



Figure 16. Left: Third map line ar map. Right: Two storied linear map.

4.2.4 Grid
The very first grid map was relatively small with only 4x4 rooffigijre 17, Left). The gameplay

was quite chaotic since the user would both see and meet other players within a &lbaf per

time. The user would also not run in to the middle of the map but stay in the outskirts of the map.
The next grid map was considerably bigger with 9x9 rodfiggi(e 17, Middle). It consisted of

many walls with narrow opengs. The gravity gun was not very practical possibly because of the
narrow openings that the distance you had to the other players were either too close or very far. It
was difficult to interact with the other players, though it was easy to see glimpgbesnods all the
openings were placed in one straight line.

We found it interesting and fun that you could easy spot the other players though they were difficult
to actually find and shoot. This gave the game a slow pace. Here you would also move around in
the middle of the map because you could follow an enemy player around without them noticing
you. In general all the rooms gave the same game play, and you acted the same but it was difficult
to orientate. We also noticed that we felt a bit claustrophobic.



-++++++++-l+¢+'1'|'++

______________

I R B
I | S
N | I SRR e e
b+t +] PR
'TTT'-++++++++-§b+++—++|;
b+ ++++++] b FE=+ li%
EEEEEEEEE N LY

_____________________________
1 1 1 1 1 1 1 1

il

Figure 17. Left: 4x4 grid map. Middle: 9x9 grid map. Right: Two storied map with save

respawn points in each corner of the map.

Figure 18. Screen dumps from our grid maps.

In the two storied levdghere were created save spawn points, rooms where the spawn player could
exit but no one could entefigure 17, Right). This helped greatly on the problem regarding spawn
camping. An area in the middle of the map with two rampse it possible for the players to get
upstairs. This area was a lot more open in proportion to the rest of the level. By making the open
space in this level we changed the level a bit from the original idea of grid structure.

The open area ended upt® where the most action took place and a lot of kills were made by
players with the crossbow from above and since all the powerful weapons were up here this was

where the players tried to get to.



4.2.5 Radial

The main idea with the radial structure is thdias a central area that connects two or more areas.

You would always have to enter that central area to get to the other parts of the structure. In all our
radial maps we had the central area, connecting to four different rooms.

We tried a few differentarr i at i ons watb@dadhi Whédtewasalnterest

of that area had a lot to do with how the level was played.

The problem with the first radial map which had four long corridors (figure 19

Figure 19, Left) was thaplayers were shot too frequently so there were not many survival chances.
So overall this map had a lot in common with the linear map, since a player could not take cover or
escaping the enemy. The players were simply stuck in the four corridors.

Another radial map was created (

Figure 19figure 19, Middle) which had rooms instead of long corridors and one to three openings
to each room. The multiple openings helped the players from becoming stuck in a room but could
now more easily trya outwit the other players. The level had a rather big central area which led to
most of the action to take place in that area, which resulted in very little action in the rest of the
level.

With a smaller central area people would explore other parts ofite map (

Figure 19figure 19, Right), but would still have to expose themselves to danger by running through

the central area.

Figure 19. Left: radial map with four corridors. Middle: Radial with a rather large central

area. Right: Radial with a rather small central area.



The two storied map (

Figure 20figure 20, Right) was a fast and furious level where the encounter rate was very high; this
we based on the fact that the map was small. Invérson the action mostly took place in the

wings of the level. The central room that connected all the other parts of the level was very small

with no possibility for cover so it seemed that people did not want to expose themselves out here.
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Figure 20. Left: The initial two storied map. Right: two storied map with a very small central

area.

Figure 21. Screen dumps from our radial maps.

What we find interesting with the radial structure was thigtquite clear how to control the action.

A bigger central area means more chance of a battle in that particular area, even though there was



not a lot of cover provided at first. A smaller central area leads to the players avoiding it more, just

taking thechance of running through it to get to the connected rooms.

5 Analysis of structures

In this chapter we will discuss our findings, as we outlined in the previous chapter, in relation to the

literature in this topic.

5.1 Structures

Our approach to this projelsas been from a real life architecture perspective. Now we will take a

look on what game designers Co (2006) and Saltzman (1999) say about structure.

Co (2006) talks about two kinds of structures: linear and notlinear. He describes a linear
map as a levewhere the player has no other choices than moving forward in a straight line
(Figure 22

Figure 22). The structure can take different forms as having many different sizes of rooms
connected to each other and the rooms do not have to beated in one straight row or colon.
This definition differs from Ching (1996) who says:

A linear organisation usally consist of repetitive space which ake @ size, form and

function.

In Co (2006) the size and form of the rooms are secondary. @f)06 does argues that, nen

linear structures are structures which give players choices to travel to different locations after
their own choice (

Figure 22Figure 22). They can be constructed in different ways but Co, 2006 do not categorize
them like Ching (1996) but talks instead about structures in more general terms in relation to how

structures should be balanced according to player choices, room sizes, map sizes etc.
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Figure 22. An example of a linear and noHinear level from Co (2006).

Saltzman (1999) has a different perspective on structures. He talks about styles instead of structures
and says that there are basically five styles of death match levels: arena, circular, linear; location
based, and therrmmentered. Some of these have crossover traits and many of the styles can be
included in one map. Saltzman (1999) does not say for which maps there are crossover traits. We

will take a closer look of these styles, but we will first give a short explanatitesé.

Arena?® style maps have one arena where the combats takes place and hallways and passage
lead to or from the arena. Except from the arena there are very few other large rooms of

significance.

(é) the maps are qui ckllayersiwdl alwapskkmbw and e a
where they are and should never get lost navigating the hallways around the area.
Players will find these maps fast paced with high frag limits, which will be reached
quickly.(Saltzman, 1999)

Circular this style is explained asnaap where the player would never need to stop and turn
around its main path. Few or no dead ends and built with numerous entrances and exits

around its central core. The idea is to build the map so the players are in constant movement.

Arena is here defined as an approximately round or oval area with little or nothing inside.



Linear style mapgprovide few or no alternate path besides moving forth and back.
Weapons should be placed in a way that the players are forced to move forth and back.

Location-basedstyle maps have locations which distinctly differ from each other so the
player always knas where he or she is. But they may not be able to know how to get
somewhere fast. There could be different themes in each location.

Theme-Centeredstyle maps are created around a theme. It could be water where all areas
consist of water or are relatemlwater. Those maps tend to be more difficult to navigate

through.

Saltzman (1999) refers to the five styles examples in Quake I. Unfortunately Quake | and a pc with
windows 95/98 operation system has not been in our possession during the shorttisne of
project. It could have given us the opportunity to get a greater impression of these maps.
Regarding the description of the five styles we get the impression that the arena, circular and linear

maps are fast paced. The locatlmsed and therdsasedare more slow and exploratftmaps.

The first three mentioned map styles emphasize making it easy for the player to get around. The
two last emphasize on giving the player an almost unique experience by taking the atmosphere into
consideration, withoutaving a simple structure in mind.

In relation to these five styles by Saltzman (1999) there is almost nothing mentioned about room

sizes or how the rooms should be connected according to the styles.

We find that the arena style has the same tasithie centralized structure defined in Ching (1996).
Saltzman (1999) notes the importance of keeping the arena architecture very simple to achieve a
fast paced game. But what he does not mention, which is very apparent and important from our
experience,d to be aware of creating the arena and the connected rooms in sizes that either force or
attract the player to use the arena. If we imagine that the connecting rooms are the same size or
larger, it is not certain that the arena still would be the plaszenthe combats take place. This was

an observation we had when we tested the radial structure based on Ching (1996) theories. Here we

4 In this project explorative means that the player $ame time to think and sneak around. So explorative

should, in this context, not be compared to exploration as in adventure games.



found that the sizes of the connected rooms have an impact on how the players move around in the
map and then again wharest conflict takes place.

Chen & Brown (2001) explain that radial structures have the important things happening in the
6armso6é6 of the structure. To that we can say t

in relation to the size of ¢harms.

Co (2006) says that linear maps only allow the player to move back and forth where Saltzman

(1999) include a few alternate paths. Both agree that linear maps are good for single player games

in order to guide the player through the game. ¥ai add some variation in the linear structure by
twisting it in different ways, like the one Figure 22. In DM games the player need more than just
variation. He needs to have the possibility to seek cover and more oppasttnget away from

enemies. For us, the four linear maps tested seemed to be the less interesting since it did not provide
enough challenge. Nor did it help to make it two storied. The room sizes were similar and offered

no choices for the player to escdpmm an enemy or sneak up behind one.

(é), 1 f youdbve created a | arge group of <co
size or shape, you might need to change or rearrange them so that the player encounters
some varietyCo, 2006)

Longhallwayss sual |l 'y mean that the player dCnesnot
2006)

Do whatever you can to make the player say
possible, too, as discovering secrets are one of the most fun puzzles in §Sgimean,
1999)

After having created and tested several maps, we became aware of the importance of variation. In
DM it is first of all important to obtain variation through structures to give the players choices for
escaping and sneaking. Textures and prapsatso provide variation in the game. But what

structures can, as props and textures cannot, is to control wether the game is strategy or fast and
furious. This became obvious when we tested t

version wih props. In comparison with a map that is fast or slow and explorative, we could see that



the grid structure provided a slow gameplay. We could see this in the final frag score which was

low and that it was slightly different to find the other playerdhialevel.

Having props in the map adds more to the visual experience than the actual gameplay. The light can
have some impact as it can give people the opportunity to hide in shadows where it is less reducing
the risk of being detected. Of all props, theapons placed in the level have the greatest impact,

since they are of great importance for the gameplay. In the following we will talk about the relation
between structures and weapons which also includes weapon accessories such as ammo, health kit

etc.

5.1.1 Structures and weapons

One of the big differences we will mention here about having weapons or not in theisetelsi|f

the player knows that he or she has the possibility to healdniherself there are tendency to be

more careful about how thégyer perform in the game. A level with no possibility for healing will
encourage the player to take greater risk, like heading straight into the enemy because he or she
knows he or she are going to die anyway.

By having levels with and without weaponaged, it was easy to spot that weapons have a great
influence on how players move around in the level since good weapons placed in specific areas will
attract players to these. The structure should provide easy access to the weapons otherwise players
would never know where the weapons are because in a fast paced map there will be absolutely no
time for sneaking around and exploring the possibilities of environment. Saltzman (1999) also

recommends considerations about how weapons are placed:

The same goesiftricks, traps, items, weapons, and powes. Unless your map is as
massive as the gdlayer DM maps created for Quake II, restrict the number of different

items you put in the map. Use a few things cleverly, rather than many poorly.

He does not saydw you should place weapons or how structure relates to weapon placement. Our
observation is that structures can create variation in what kind of weapon the player chooses to use.
For example will areas with smaller rooms avoid the player from using déyggun or rocket

launcher since these weapons have a better effect in areas with longer distance to a wall or objects.
Placing a crossbow in a map with only small rooms will make the crossbow too powerful. Here we

are talking about room sizes where thiexno need for using the crossbows zoom feature. In one of



the radial maps we placed a crossbow and there was no chances of survival when a player met an
enemy with this weapon. If could not be utilized within this type of map.

5.1.2 Structures and map size

Maps in a 3D space can be extended in all three dimensions. Unreal Tournament for example has
maps that make use of the vertical axes. Here the players move around by using the stairs and
elevators. Structures can be applied to maps in many differenbsizelsould match the number of
players the map is designed for. Maps that are too large for the number of players can make the
players feel bored quickly, because of no or low encounter rate. Large maps with complicated
structure can make it impossible foe players to find each other. We played the original Half Life

2 DM games where the maps where meant for sixteen players. They were not complicated in
structure but with only four players we had to run long distances before we met our enemy. One
way tofind the right size for a map with a given structure can be to study the most played maps to
measure the distances between spawn points and capture points. Cousins (2005) explain how he
with a stopwatch timed the duration of player movement in the moggtaaps in Halfife and
afterward applied the measurements to his own
good). Nothing is mentioned about how structure influence the time it takes to get from the spawn
points to the capture point. Sincars®structures can be complicated and are able to slow the game
the distances could be persuaded as long compared to a map with a less complicated structure.
Luban (1999) advises that; do not go for small maps, since they will make design faults more
obvious. Faults that the clever player will find, and use as an advantage to defeat the enemies. This
can in worse case scenarios make the map unplayable since many will avoid playing against an
opponent who takes advantage of a design flaws. In multiplayersgastegtively large scaled maps
sized correctly to the number of players are ideal according to Luban (1999). This is simply because

the map will be easier to balance, the map will be fair for everybody in the game.

What we found in our tests wahat the size of the map could change the pace of the game. A small
map can provide a more fast and aggressive game whereas a big map can give the players more
time to think about what to do next. This will of course also be dependent on which stisicture
applied to the map. Different structures mixed together in one map can provide variation in the pace

of the game. When we made the two storied grid map it was not totally grid anymore. There was



added an open space which gave positive possibilitiesctmm and a more fast paced game. And
still it was possible to navigate to more quite locations to hide from or sneak upon an enemy.

5.1.3 Structures and spawn points

After a lot of testing we found that spawn points seemed not to be that random as wikeould

them to be. Very often the same player would respawn the exact same place every time which also
happened in the original Half Life 2 DM levels. The original maps are very big and respawning at
the same place can easily prevent the player from gettougd the whole level. Structures can

give the designer an opportunity to create safe places for the respawning giving the player a fair

chance for survival the first couple of seconds or minutes.



6 Conclusion

During our work we learned that architectunegames has to be used with a different approach than
in real life, with different constraints and sometimes also with different spatial proportions. In

architecture the function of the different rooms and spaces is related to real life activity. On the

oher hand in a deathmatch itds important to el

it is difficult to make an interesting map using only one kind of structure.

In that sense our research showed us the importance of spatial structuresribatreonotones in

their look and in their shape. The way the structure makes the player move and feel has to be
dynamic, interesting and entertaining. This is the reason why monotony in textures or architectural
structure turned out to be a very bad chdltat forced us to stretch the concept of basic structure
bringing lots of changes to our maps.resulting in many changes to our maps.

We progressively changed and finetuioed maps in order to see how and if the game experience
will change by modifyingstructure, textures, lights, object positioning and so on.

We learned the importance of iterative playtesiasa@ method of design for improving and

polishing a level in order to provide a better experience for the player.

Another important point that eenged during playtesting was the fairness of the map. The
positioning of the spawn points and their distance from the weapons should avoid only benefiting
one player instead of anotheravoid frustration during the match due to design choices.

That said the peculiar characteristics of the weapons used in Half Life 2: Deathmatch made the use
of some of these weapons very efficient in certain areas and more inefficient in others.

Here again the way the space was structured had a great influence onsnefipi@mcy because of

the shape and the proportions.

In the end we found out that in the creation of a map the structure is only one element that interacts
with many others and that during design we must take all of them together into consideration.
Trying to create a synergy of all these elements, understanding how they influence eachother and
iteratively testing the changes in the map is the way to design goodusiagsny kind of spatial

structure.



6.1 Further considerations

Using this analysis aboutbic space structures we could expand the discussion analyzing games in
the same genre and studying how architectural choices fit better in one game instead than another
because of some exclusive weapon or game mechanic.

Another topic of interest could lamalyzing the map size in relation to the number of players. As

we have seen the distances and the game pace are important elements that influence the game
experience.

Since we have looked at multiplayer deathmatch it could be interesting to studyehendiés

between multiplayer and single playsearching if and how the movements and the action change
respectively.

As we can see since the organization of space in games is so densely populated by interactive
elements, the field of research can seéh@tome progressively more complex and relevant as

more complex new games are introduced.
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8 APENDIX

8.1 Centralized










8.2 Cluster































