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ABSTRACT

Level designers create gameplay through geometrgcApting,

and item placement. There is little formal underdiag of this

process, but rather a large body of design lorerales of thumb.
As a result, there is no accepted common languagdelscribing
the building blocks of level design and the gamgieey create.
This paper presents level design patterns for-fiesson shooter
(FPS) games, providing cause-effect relationshigsvéen level
design elements and gameplay. These patterns disigners to
create more interesting and varied levels.

Categoriesand Subject Descriptors
D.2.2 [Software Engineering]: Design Tools and Techniques,
K.8.0 [Personal Computing]: Games

General Terms
Design, Human Factors

Keywords

level design, game design, design patterns

1. INTRODUCTION

This paper presents a taxonomy of design patt&@atsappear in
single-player first-person shooter (FPS) levelsSFfames are
combat-oriented games where the player engages diheacters
with a variety of projectilie and melee weapons. Thlayer

navigates a 3D world while looking through the egéshe main

character (i.e., a first-person point of view).

Play in FPS games is divided into discrete levekvels are
generally designed for single- or multi-player playt not both.
Single-player levels tend to be a linear sequefichallenges the
player must overcome to reach the final goal, whereulti-
player levels are designed to create areas foreplei-player
combat to occur.

While level geometry is the most noticeable aspédhe level
designer’s work, other considerations are imporitathe creation
of gameplay. Level designers place objects in thedyincluding
weapons, ammunition, and power-ups. They must e Bu
provide enough so the player can complete the ldxél not so
much as to remove all challenge. They also place-Rlayer
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Characters (NPCs), both friendly and enemy, andAliseripting
to control their behavior.

When designing an FPS level, there are many fatherslesigner
must consider, including challenge, pacing, and e ead

navigation. Though many FPS games have been mauk, a
numerous books have been written on the subjef8][#][11],

there is little formal understanding of their leva@ésign. The
existing literature conveys design lore and indugbractice
without exploring how levels create gameplay.

Figure 1: A screenshot frorhlalo 3, a popular FPS game.

Experienced level designers draw from their exienkhowledge
of existing games when they create a level. Thex laa intuitive
feel for what features they should include in aeleto create
different types of gameplay. They may imitate addg elements
they've observed in other levels. Presently, thgneo structured
way for experienced designers to pass on this leayd to less
experienced designers. A more formal framework waniprove
designers’ abilities to communicate design ideaswad as
provide a reference for possible features to ino@e into levels.

The design patterns presented in this paper werela®ed from
an analysis of single-player levels, and therefaree the greatest
applicability to single-player level design; thewnc also be
applied to many situations that arise in multi-glaievel design.
The patterns are described in terms of their irtdnase, effect on
gameplay, and variations within the pattern. Exaspfrom
popular commercial games are given.

The use of design patterns to describe levelssigitied by design
patterns used in both software engineering anditaatare (the
latter of which also inspired the former) [1][13.set of design
patterns form a language for describing designtjpes in the
domain. Duffy et al. characterize patterns in safevengineering
by the following:

e “Noticing and naming the common problems in a field
interest,

« Describing the key characteristics of effectiveusiohs for
meeting some stated goal,



¢ Helping the designer move from problem to problemai
logical way, and

¢« Allowing for many different paths through the desig
process.” [10]

This paper adapts these characteristics to the idoofalevel
design in FPS games. For level designers the proldecreating
an entertaining and engaging experience for thgepland the
solution is in how they design the level. We adiygt above to
define characteristics of a pattern language ferddmain of level
design, described in detail below:

¢ Noticing and naming common structures that produce

specific types of gameplay,

« Describing the key characteristics of these strestuand
how they affect gameplay,

e Helping the designer address level design concerna
logical way, and

« Allowing for different approaches to create the idsbs
gameplay.

Noticing and naming common structures. The taxonomy was
created by identifying design patterns in leveld #me gameplay
they produce. Examining existing levels and infegrithe

intended gameplay is the most common means of ifglient

design patterns, but other methods can be empldgetliding

interviewing designers about how they design teiteliertain

types of gameplay and reading books and articlas dbscribe
standard industry practices.

Describing the key characteristics of these structures. In
identifying the patterns, we noticed that significavariations
exist within any given pattern, and those variagidmve an
impact on the gameplay produced. As examples derpet are
identified, variations and their effects are noteekulting in a
more complete detailed view of the pattern angasmeters.

Helping the designer address level design concernsin a logical
way. Armed with knowledge of level design patterng tlesigner
can tailor a level to the desired gameplay. Formgple, if a
designer wants to change the pace of a level,¢aryadd or alter
instances of patterns that are known to affectnuacif, during
gameplay tuning, they discover a problem in a letiely can use
the taxonomy to modify existing patterns to addtessissues.

Allowing for different approaches. The taxonomy identifies
different design patterns that will affect gameplagimilar ways.

If the designer wants to create a certain typeagfigplay, they can
identify multiple elements in the taxonomy that \ebhbe suitable,

and pick one that is appropriate for that instarideey are not
limited to repeatedly using the same patterns & dhme ways;
they can use different patterns, or variations \patterns.

2. RELATED WORK

There are two broad streams of work related togdesatterns for
level design, those concerning patterns in gamigileand other
work on level design in general. These are desgiiisdow.

21  Design Patterns

The use of design patterns to better understarelsléy inspired
by their use in software engineering [12], whichrevén turn
inspired by design patterns in architecture [1]eiKwrier was

among the first to adapt the concept of designepadtto the
domain of digital games by identifying game degigtterns [16].

Bjork et al. extend this work by studying how pleg/énteract
with games and how entities in a game interact wabh other
[3]. They identify over 200 patterns in game designging from
the basic building blocks of games, such as theegawrld, to
abstract concepts like player collaboration and émmion. The
patterns are organized in broad categories suctPaserns for
Goals” and “Patterns for Narrative Structure.” Pats are
described in terms of how they are used, the ckagceesigner
must make when using them, their consequencesedattbnships
to other patterns. These patterns do not spedyfidehl with level
design, but do relate to some level design concesnsh as
balancing, goals, locations, and objects.

For example, one pattern identified by Bjork etialPick-ups,
described as “elements that exist in the game wanid can be
collected by players.” They go on to describe haek{ups are
used in a variety of games and the consideratiatesggner must
make when choosing whether to include them or Attey
describe general consequences of pick-ups, but teynot
describe the immediate effects they have on a piagehavior or
the flow of a game. The level design patterns preskin this
paper address these considerations.

Bjork et al. suggest four ways patterns can be usesupport
game design: idea generation, structured developnsaiving
design problems, and communication. The level depigtterns
identified in this paper support these same uses.

Another application of design patterns to gameBla&ss et al.’s
study of educational games [19]. They identify camnnpatterns
in educational games that increase enjoyment agdgement in
players. These are high-level conceptual goalsdisigners to
pursue, not patterns of mechanics as in Bjoérk & alork, or

patterns of level design as presented in this paframples
include “Constructing things is fun and helps léagh and “Time

and resource constraints make games fun and camovep
learning.” These patterns were discovered througgeational

studies and interviews with children playing ediarzl games.

22  Level Design

There are many books on level design written framredustry
perspective. They discuss common practices and igeov
instruction on tools for aspiring level designdrs.his book, Co
takes the reader through the process of desigmnBRS level,
from brainstorming initial ideas, building the léwesing Unreal
Editor, to testing and improving the level [7]. Whiuseful
references, neither this work, nor similar books Biyne [4],
Clayton [6], or Feil et al. [11] present deep ase\yof how level
design creates gameplay.

For example, Feil et al. describe the importancevefrall pacing
in a level. They discuss how a rhythm of rising &adting tension
can contribute to the overall flow of a level witlioproviding
methods for creating these effects. Similarly, tHesguss strategic
considerations of terrain, such as access and tailylantage, but
do not discuss how they create gameplay. In canttlas work
presented in this paper provides specific, condditens of level
design described in terms of their direct impacgameplay.

Several shorter works examine single aspects ef @asign, from
both academic and industry perspectives. The aspeemined



can be broadly categorized as relating to gameplgyacing,
tension, and challenge — or space — spatial cordfiguns and how
the player navigates.

Pacing. Pacing is the overall flow of a level resultingrh raising
or lowering tempo, tension, challenge, or diffigutiroughout the
level. Coulianos proposes methods to analyze ampdowve level
pacing [8]. Designers can plot the expected paas@ sequence
of gameplay elements. Playtesting can then be tseste how
closely the player's experience matches the desgne
expectations, leading to a series of iterative ghkanuntil the
designer is satisfied.

Davies also explores aspects of level pacing anggesis
techniques designers can use to control pacingF®].example,
the player's impetus to move is a key aspect ofeggpate, which
the designer may want to increase or decrease. ieveimpetus
can be increased by elements such as a time lmaittbreat from
behind, or decreased by an obstacle or NPC interact

Tension. Tension is the mental strain a game can creatfdn
player as they struggle to survive or complete abjes. Level
designers use tension to affect pacing. For examlRCs can
create tension by urging the player to move throtigh level

faster. Its use is examined in depth by Wright [2&}ho

conducted a study with subjects playing one ofeHevels that
used NPCs to create tension differently. Completioes as well
as the subject’s subjective impressions were coeaptr evaluate
the methods. He found that urgency imparted frdrreadly NPC

was the most effective method, while chasing ondpeihased by
enemy NPCs were less effective.

Challenge. In his study of what makes games fun, Malone
identified three main elements: challenge, fantasy curiosity
[17]. All three of these are useful to level design but challenge
is the most critical. Malone found the best wagreate challenge
is to provide clear goals whose attainment is uaaerlf the goal

is unclear, the player will become frustratedh# goal is too easy
to attain, the player will become bored. Furthemndfrthe goal is
long range, there should be feedback given to thgep that
communicates progress towards the goal.

Segmentation. Segmentation is a broad concept that can be
applied to the examination of levels both in teroisgameplay
and space. It refers to methods for breaking dospeets of the
game into smaller elements. Zagal et al. [22] desdhree types
of segmentation: temporal, spatial, and challengemporal
segmentation is closely related to pacing, as asing or
decreasing the length of time allowed for gameptan affect
tension and challenge. In terms of spatial segrientalevels
themselves are a form of this, but they can be sated
internally as well. As a player moves into a distisection of a
level, their behavior may be affected. For exampleying into a
large arena with enemy NPCs will increase tensiwh difficulty.
The third type of segmentation, challenge, alsatesl to pacing.
Breaking up the challenges presented to the plajlews the
designer to control the level pace.

Spatial configurations. Chen et al. compares level design to the
architectural design that is used in real worlddings [5]. When
designing a building, the architect includes amgtitral devices
to create specific effects, such as customizingpace to a
particular use. The authors identify some architedtprinciples

that level designers can apply to create spaceggdaneplay,
including having a clear path through the levelwht® use
different spatial organizations such as linear wv-and-spoke, or
including unique elements to break up the design.

An examination of how space is used in team-baselti-player
FPS levels was presented by Gittler et al. [14kyTidentified
common spatial configurations and how they contabuo
gameplay. The key elements they studied are amilipoints and
tactical choice. In a team multi-player level, tlesigner provides
multiple routes through the level, allowing playéne chance to
make a strategic decision. The choice of routerdetes where
in the level the two teams will eventually clashege collision
points are the major contested spaces where the gaphayed.

There are some significant empirical studies thatluate the
effects of level design on gameplay. Gee studiedutie of dead-
ends in FPS levels [13]. He identified ways in whitead ends
are used and built example levels that includednttee not.

Subjects were observed playing levels and theifepraces and
playing time were reported. Results indicated thedd ends did
not negatively impact FPS levels.

An empirical study by Tahhan explored directiorfaices in FPS
levels [20]. Similar to the Gee study, they ideadf different

techniques for presenting alternate routes andopeefd user
studies on a set of representative levels. Surespanses and
subject observations contributed to their conclusioat choice
improves player immersion, as the lack of choica imear level

can break the illusion of being in large, dynamarldg.

Navigation. A key use of spatial configuration in levels s i
providing navigational cues to the player. Thipasticularly true

in FPS levels as they are generally large, comptesironments.
Nerurkar examines some means level designers usiel tolayer

navigation [18]. Some, such as maps and navigatiarkers, are
separate from the level design, but many are atibmof the

level design. Examples include features that dttiiae player's

attention, use of light and contrast, and diredifstom NPCs.

Hoeg performed an empirical study of player navwigatand
player types in FPS levels [15]. He identified ederts that
designers use to influence pathing decisions, dioty lighting,
sound, and resistance, and formed a theory abowtBwtle's
player types [2] would react in each case. He cootd a level
with multiple decision points, using different ngation cues.
Subjects’ player types were determined by a sureey their
routing choices were recorded while playing thele¥he results
were compared to see if the theory was consistdtit the
player's behavior. They found that some elementshsas
placement of doors and motion, had strong cormiativhereas
other factors had weak or no correlation.

3. PATTERN COLLECTION

The descriptions of the patterns explain how theey loe used, the
concerns designers must address, and the gamepkgd. The
fields are listed below:

Description — A high level description of the pattern and the
major design considerations.

Affordances — Aspects of the pattern that can be varied by the
designer.



Consequences — A description of the gameplay the pattern create

Relationships — How the pattern interacts with other patterns.

Examples. In the level “Route Kanal” oHalf-Life 2, the player
encounters an enemy sniper location, shown in Eiguit is high
above the player’'s position, but has very littleveo The player

Examples — Some examples from popular commercial games that can engage the enemy NPCs, but is exposed and hedus

illustrate the pattern.

Due to length constraints, this paper is only atdeprovide
limited screenshots for all examples; for additiosereenshots
and more extensive examples visit the authors’ itebat
http://eis.ucsc.edu/LevelDesignPatterns.

The patterns are grouped into one of four followraiegories
based on the type of gameplay produced. The caésgare
Positional Advantage, Large-scale Combat, Alterr@aeneplay,
and Alternate Routes.

3.1  Patternsfor Positional Advantage

These patterns all result in one entity gainingadwantage in
position over another entity. A positional advaetagsually
affords opportunities to attack other entities with being
exposed to counter attack.

3.1.1 Sniper Location

Description. Sniper locations are one of the most common

patterns. A character in a sniper location can chttather
characters with long-range weapons while remairpnatected.
Any elevated position that overlooks some portiéithe level is
potentially a sniper location. They may be intended use by
either players, NPCs, or both.

Creating a sniper location for use by an enemyerathan the
player requires additional consideration. Enemiesitipned in
the sniper location may require special scriptingcteate the
desired behavior; they should remain in place, qusinver if
available, and engage the player with long rangepess.

Affordances.

¢« The height of the sniper location over the maint pérthe
level

¢ How large of an area is available for the sniper
e The amount of cover available for the sniper

¢ The size of the area that the sniper can cover frensniper
location

cautious.

There is a sniper location in the level “Corinthv&’ of Killzone
2. The player is on an elevated walkway overlookinmedium-
sized area containing enemy NPCs. Both the plagdrenemy
NPCs have cover, but by looking down from above, glayer is
able to locate the enemy NPCs and engage them.

[
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Figure 2: Sniper location irHalf-Life 2
3.1.2 Gallery

Description. A gallery is an elevated area parallel and adjeten
a narrow passageway. Characters in the elevatedcare easily
engage characters in the passageway.

Affordances.

e The length and width of the passageway covered

¢ The height of the elevated area above the passggewa
¢« The amount of cover available in the passageway

Conseguences. A gallery is used by a designer to create a
challenge for the player. The characters in thesggmwvay are

« How accessible the sniper location is from the area open to attack and need to use cover if availdbiee player is in

overlooked

Conseguences. When confronted with an enemy sniper location,
the player is forced to make careful use of coveseek alternate

routes to avoid being exposed to fire. This carrease the
tension and slow the pace of a level while creatirdpallenge for
the player.

A player sniper location generally slows the pata tevel while
lowering tension as the player is able to engagamgnNPCs
without being exposed to enemy fire. However, ié thniper
location is not isolated from the rest of the levxhe player will
have to defend the access point as well, incredsimgjon.

the elevated area, the intent may be to enableigkeof special
weapons like grenades.

Relationships. Similar to sniper location, with the added element
of covering a specific passageway that charactegsn@oving
through.

Examples. There is a gallery in the level “Urban Flight” biflf-
Life 2: Episode 2. A friendly NPC is positioned overlooking a
passageway enemy NPCs are advancing through towheds
player. The friendly NPC is able to eliminate th@smof the
enemy NPCs before they reach the player.

TheHalo 3 level “Floodgate” features a gallery. The playas o

Relationships. Sniper locations interact with many other patterns move up a ramp with enemies positioned on the wdvarea

They may be placed to cover an arena or a choket.piiost
stationary turrets are also sniper locations. Aosihg gallery is
specialized type of sniper location.

above. The player can attempt to engage with gemaat move
up the ramp quickly and engage with conventionapeas.



3.1.3 Choke Point

Description. A choke point is a narrow area with no alternate
routes. Typically, it is an entrance to a room, Authoke point
could exist in an otherwise open area. As the playeenemy
NPCs move through the choke point, they are exptisattack.

Affordances.
¢ The width of the choke point opening
¢ The length of the choke point

Conseguences. If the player is moving through the choke point,
they are exposed to enemy fire, increasing tenisighe level. If
enemy NPCs are moving through the choke point,plager is
able to attack with little risk, reducing tensiamdachallenge.

Increasing the width lessens the effects as maeacters are able
to move through at a time. Increasing the length @ao reduce
effects as characters have a place to retreat to.

Relationships. A choke point may be used in conjunction with a
sniper location, providing cover for the attacker.

Examples. The player encounters a choke point in the level
“Corinth River” of Killzone 2. They must move through a long,
narrow corridor with some cover, while being enghg enemy
NPCs from both sides.

The level “Recovery” ofCrysis contains a choke point. The player
has to move up a narrow path with minimal cover.pfFoceed,
they must pass through a choke point defended byngmPCs
operating a turret. The player is forced to usesc@arefully until
they can get close enough to engage them.

3.2  Patternsfor Large-scale Combat

These patterns provide areas for combat gamepl#yitve player
either engaging large numbers of enemy NPCs ornalesi
powerful enemy NPC (a boss fight).

321 Arena

Description. Easily the most common pattern, an arena is an ope
area or wide corridor where the player encountersesform of
heavy resistance, either waves of enemy NPCs, lwrsa fight.
Designers should ensure that the player is notwh&med.
Cover and items can be placed to allow the plagemgke
continual progress towards their goal.

In a boss fight the player may have to find thesbesak spot, or
hit it a certain number of times. The designer nugshmunicate
the method of defeating the boss to the player.dxample, the
player may be provided with a high powered weapmt pefore
entering the arena.

Affordances.
¢ The size of the arena (length, width, height)
¢« The amount of cover available in the arena

Conseguences. If the player is outnumbered and lacks powerful
weapons, they are forced to move deliberately anlenuse of
cover. This increases challenge and slows the phtee player
has a powerful weapon or is otherwise not seriotislgatened,
the effect is to increase pace as the player quikhinates large
numbers of enemy NPCs.

Relationships. An arena can contain sniper locations or turrets.
Entrances to an arena may be choke points.

Examples. TheGears of War level “Trial by Fire” contains several
arenas. One example is a room of medium width ength and a
low ceiling. There is a significant amount of cqwehich is used
by both the player and enemy NPCs.

The level “Corinth River” oKillzone 2 begins with a large arena.
The player and friendly NPCs engage enemy NPCs $paze
with medium width and depth, with large amounts@fer. Some
NPCs are positioned at elevated sniper locatiotts twirets.

3.2.2 Sronghold

Description. A stronghold is a confined area, generally witlodjo
cover. Characters in a stronghold can defend apaittackers
while remaining protected. A stronghold has limitetess points
so the defending characters can cover them easily.

Affordances.

¢ The size of the stronghold

¢« The amount of cover available in the stronghold

e The number and type of access points

« If defending/capturing the stronghold is a leveleative

Consequences. Generally a stronghold would be designed as a
defensible location for the player. The effect smially to reduce
the pace of the level, but in some cases, a largabar of
entrances or advancing enemy NPCs can have thet affe
increasing tension and challenge.

Relationships. A stronghold can be considered a specialized type
of arena. Entrances to the stronghold may be chok#s.

Examples. The Halo 3 level “The Covenant” contains a
stronghold. The player is in a large open areaeayhges enemy
NPCs entering through multiple entrances. Theseaecgs are

choke points that help keep the player from bewgrsied by

enemy NPCs, but it is challenging to cover thenagtince.

There is an instance of a stronghold in the leflt in a Barrel”
of Gears of War, shown in Figure 3. The player and friendly
NPCs are in a central area with minimal amountsaser while
being engaged by enemy NPCs from multiple direstiohhe
effect is challenging and high tension combat.

Figure 3: Stronghold inGears of War
3.3  Patternsfor Alternate Gameplay

These patterns are used to break up levels wittiossc of
gameplay that differ significantly from the stardigameplay.



331 Turret

Description. A turret is a special, high-powered weapon that is
usually fixed at a location. The turret may be apéz by the
player or NPCs, or be automatic. Since turretsuasteally more
powerful than standard weapons, care must be takigrsure that
the turret does not unbalance the level.

A common use of a turret is to create a challenigerevthe player
has to carefully move from cover to cover.

Affordances.

e The size of the area covered by the turret

e The type of weapon used as a turret

e The amount of ammunition available for the turret
e Ifthe turret is fixed or mobile

Conseguences. When the player is given a turret, the effectois t
break up the level by providing an alternate gaaeptate. Using
a powerful weapon generally increases pace asléyermis able
to overcome enemy NPCs quickly.

Automatic or enemy NPC turrets have effects simitarsniper
locations: player movement is limited, increasimgpsion and
challenge while slowing the pace.

Relationships. A turret may be placed in a sniper location. A
turret may be mounted on a vehicle during a velselgion.

Examples. There is a turret in the level “Route Kanal’Hdlf-Life
2; a fixed, powerful weapon used by the player tgagre several
waves of enemy NPCs.

In the Gears of War level “Fish in a Barrel” there is a turret
operated by an Enemy NPC. The turret itself halg Idover, but
prevents the player from advancing through the ardh the
player uses a flanking route, they can eliminate éhemy NPC
and operate the turret themselves.

3.3.2 \ehicle Section

Description. Vehicle sections are a form of alternate gameplay
where the player drives or rides in a vehicle. Pleyer may be
able to shoot, either with a standard weapon greaial weapon
mounted to the vehicle. Enemy NPCs may also usielesh

Affordances.
¢« Whether the player is a driver or passenger irvétecle

*  The type of vehicle available, including its speadnament,
and capacity

*  Whether the vehicle section is linear or an arena
¢ The nature of the terrain: flat or undulating

Consequences. The effect of a vehicle section is to break up a
level by significantly altering the gameplay. Sineehicles are
generally faster than normal movement, the pactheflevel is
increased. Challenge can be increased if the \ehdifficult to
control or the terrain is difficult to negotiate.

Relationships. The vehicle may have a powerful mounted weapon
with similar effects as a turret.

Examples. Most of the level “Tsavo Highway” itHalo 3 is a
vehicle section. The player can either drive thkisle or ride
while using either standard weapons or the mountgét. Parts
of the level are narrow linear sections that haweenemy NPCs

but are difficult to negotiate, while other sectcare arenas with
large numbers of enemy NPCs, also in vehicles.

There is a vehicle section in ti&rysis level “Recovery.” The
player drives the vehicle down a narrow road. Taawness and
difficulty of controlling the vehicle create a chage for the
player. There are some enemy NPCs that the playerengage
with a mounted turret.

34  Patternsfor Alternate Routes
These patterns provide players with choices about they want
to engage the level.

341 Split Level

Description. A split level is a corridor with an upper and avéy
section. Characters on the upper section can attaaiacters on
the lower level. Players can chose the upper oelowute, or
switch between them.

Affordances.
«  The difference in height between the levels
e The amount of openness between the levels

Consequences. Allows for different strategies and can incredse t
pace of a level as the player moves back and Emtiveen levels.

Relationships. If the corridor is narrow, the upper section coloéd
a gallery. Using one section to avoid enemy NPCth@ other
section makes it a type of flanking route.

Examples. There is a split level in the “Lowlife” level d¢ialf-Life

2: Episode 1, shown in Figure 4. The player is moving through a
large open area with elevated passageways. Theerplayst
switch back and forth between the two paths to cathe most
powerful enemy NPCs.

Figure 4: Split level inHalf-Life 2: Episode 1

TheHalo 3 level “Crow’s Nest” features a long split levetten.
The player may stay on the upper level and engagmies on the
lower level, or use the lower section and engagmtdirectly.

3.4.2 Hidden Area

Description. An example of a hidden area is a small room
containing a cache of items, often special weamorEower-ups.
Hidden areas are usually off the main route folldwey the
player. The intent is to reward players for explioa The
difficulty of finding or accessing a hidden area ymae
proportional to value of the reward.

Affordances.
« The ease of finding and accessing the hidden area



«  What rewards are available in the hidden area
¢ Whether the hidden area is defended by enemy NP@sto

Conseguences. If the player is reward given a powerful reward,

the overall challenge of the level will decreaseh&y've gained a
significant advantage. Too powerful of a reward raynpletely
upset the level's balance. The pacing of the lextlincrease and
tension decrease if the player the player is nole &b move
quickly without worrying about threats from enemp Gks.

Relationships. None.

Examples. The Half-Life 2: Episode 1 level “Lowlife” contains a
hidden area. Just off the main path, it containeraamy NPC and
a small reward. This rewards the player for doimgitonal
exploration.

3.4.3 Flanking Route

Description. An area with heavy resistance may contain an

alternate route that allows characters to gain aitipoal

advantage. Generally, enemy NPCs are positionethenmain
corridor, while the player has the option to use flanking route
to get behind or alongside the enemy NPCs. A flamkoute may
be a separate corridor or elements of cover imgeelarena.

Affordances.
*  The position that can be reached by flanking
¢« The amount of cover available while flanking

Conseguences. A flanking route is used to provide the playertwit
options in combat. Players who prefer direct combay attack
the enemy NPCs without using the flanking route,erehs
players who prefer a more stealthy style may atbe& enemies
and engage from the side or behind. When a flantontg is used
the pace of the game is reduced as a difficuli@ecs bypassed.

Relationships. Flanking routes can exist in arenas. A flanking

route might be a hidden area.

Examples. In the level “Trial by Fire” ofGears of War, the player
engages enemies in a wide, narrow arena with &iflgnroute
down one side. While the enemy NPCs engage thedfieNPCs
from a cover position, the player can use the flagkoute to get
move behind them and engage from a covered position

Many of the arenas in th€llzone 2 level “Corinth River” include
flanking routes. For example, in one large arenthvai large

number of enemy NPCs, the player can move fromrcmveover

along the side of the arena, gaining a positiodahatage on the
enemy NPCs.

4, EXAMPLE

The expressive power of level design patternslistiiated by

describing an existing level in terms of the patteThe game and
level chosen, “Medical Pavilion” iBioshock has not previously
been used in the examples given above.

This level is the second iBioshock, and the first of significant
length. The initial goal of the level is to exiettevel and meet up
with the friendly NPC who urges the player on tlgbout the

level via radio messages. However, this goal
straightforward; the player discovers the exibisked and the key
is held by the level's main boss. The player mugiare most of

the level in order to gather items needed to englagdoss, then
locate and defeat him. The level also contains ssideareas that

is not

are not necessary to complete to finish the Idwei,do provide
additional items to help the player.

The first instances of patterns the player encoardee ararena
in combination with durret. Thearena is narrow, long, and high,
with an upper level from which enemy NPCs emerdeer@ is
little cover available to the player, while the siyeNPCs have a
moderate amount of cover. To compensate for the ddcover,
theturret is automatic, friendly, and mobile. It moves thgbout

the arena and engages the enemy NPCs, allowing the player to

stay reasonably protected and engage the enentiesigh this
section creates tension due to the large numbeaggfessive
enemy NPCs, the pace remains low as the playenddes/e to
move or act quickly.

After thearena, the player encounterssaonghold consisting of a
small room. The room has only minimal cover, andirgle,
narrow entrance that is ehoke point. The player can also be
engaged by enemy NPCs in a neashiper location. The player
can use the available cover and engage the ener@g N®ving
through thechoke point. The pace and challenge of the level is
increased in this section due to the large numbieemnemy NPCs
engaging the player and the minimal amount of caveilable.

The next section of the level is anena. The room is long and
wide, but has a low ceiling and provides ample cdoeboth the
player and enemy NPCs. The cover creates mulfigieking
routes throughout thearena. There are two automatic enemy
turrets in the room that initially prevent the player framoving,
but later become friendlyurrets. The effect on gameplay is
initially an increase in tension and challenge, that pace drops
considerably once therrets begin engaging the enemy NPCs.

This section ends with a smalfiidden area containing item
rewards. This helps relieve the tension of the iptev/arena by

giving the player an opportunity to relax while lyating items,
and reduces the challenge of the following secéisithe player is
restocked in terms of health and ammunition.

After this, the player encounters a series of smahas, most
containing enemyurrets, small numbers of enemy NPCs, and lots
of cover. The effect is to establish a rhythm fue player: enter a
room, find cover, disable therret, engage enemy NPCs, collect
items, and then move on. The player can set the padension
and challenge are low. In the middle of this segaethe rhythm
is broken with a different type afena. This one has many enemy
NPCs and no cover. The player's rhythm is brokemptorarily
increasing tension and pacing due to the surpfise.rhythm is
then reestablished, reducing tension and pace. Salden areas
are also in this section. The generally slow pacéhis section
creates an overall arc of faling and then incregspace
throughout the level.

The final section of the level is punctuated by taxenas
containing boss fights. The first is a long, narrepace with
flanking routes on each side. The boss is extremely difficult to
defeat with the player's weapons, and he can regendealth.
The effect is a very challenging and tense fighdlidwing the
previous section of generally low pace, the firssdfight is the
peak of the overall arc of the level.

After the first boss fight, the level concludes amgenerally fast
pace without too much challenge. The player encyera wave
of normal enemy NPCs in a smaltena with no cover and a



friendly automatidurret. Following this is a boss fight in a large
arena with a lot of cover. While challenging, this bdaght is not
as tense and fast paced as the previous. Afteatitgfethe boss,
the player encounters an enemy NPC isniger location just
before the end of the level.

Discussion. While this level makes use of the majority of the
design patterns described in this paper, it lacksiastances of
the split level or gallery patterns. These patterns work best in
levels with a high degree of verticality, which ghievel lacks.
There are areas with vertical offset, but therefevelarge open
areas where it would be appropriate to include ehgatterns.
Including them would result in a more open, expandevel.
Tight, constrained levels are more appropriate e game’s
theme, and open areas would break that immersibis I&vel
also lacks anyehicle sections. Again this does not fit with the
level's aesthetic.

This example shows how level design patterns fornnaabulary
for concisely describing a level. Without the terimsoduced in
this paper it would be difficult to describe a lkiresuch a small
space, and with such precision.

5. DISCUSSION

Design patterns describe common FPS level desigomg]
expressing cause-effect relationships between leleshents and
gameplay. Ten patterns are identified here, butrethare
undoubtedly other, unidentified patterns in the domof FPS
levels, particularly in multi-player levels.

Level design patterns can support level desigmetse same way
that game design patterns support game designieey. dan help
designers generate new ideas by combining pattenqmeviously

unexpected ways. Development of levels can be rsmuetured

when designers initially block out sections with ngel

descriptions in terms of patterns and fill in distdater. Patterns
can help solve design problems by identifying eleimi¢hat create
certain types of gameplay, giving the designer goiog@ on what
to add or remove to make adjustments. Finally, theyide a

language for communicating ideas about level desiga

illustrated in the example above.

Unlike existing work on level design, these levebkign patterns
provide concrete cause-effect explanations thagdess can use
to organize their thinking, communicate their ideasd explore
design alternatives. Additionally, these desigrigyas provide a
useful, tangible way to teach level design. We cijpdite these
design patterns will lead to greater understandihigvel design
in FPS games, and through this, greater innovatidine genre.
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