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ABSTRACT

 

In this thesis dissertation, I illustrate a history of 

virtual environments by marking its progression from game 

to game-modification (mod), and their ensuing culmination 

into a concept-driven art form. I begin by documenting the 

creation of Spacewar! on the PDP-1 while making note of 

its associated modifications, and follow by addressing 

those of other game engines, therein finding inspiration 

for my own work. The bulk of my thesis is an account of 

the artwork I created as an MFA candidate at The Ohio 

State University. I discuss six different virtual 

environments I made utilizing the QuakeIIIArena game 

engine, and detail the conceptual growth of my work 

throughout while citing technological advances as they 

assist my endeavors.
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CHAPTER 1

INTRODUCTION

 

Virtual environments have served an active role in my life 

from the day I uttered my first word as an infant in an 

attempt to communicate a concept across space and time. 

Since then, my studies in the traditional arts and the 

current crop of virtual environments (game engine 

technology) have taken the place of my earlier pragmatic 

needs and have transformed into complex associations of 

space and time, while utilizing those very subjects as my 

medium of choice. As communicative entities, language, 

art, and virtual environments share a common bond of 

expressing concept across the ether that maintains our 

autonomous identity, while aiding our discovery of what it 

is to be human through interactive measures. 

 

 

 

 

 

 

 

 

 

CHAPTER 2 

THE DAWNING OF VIRTUAL ENVIRONMENTS

 

Forty-three years ago, virtual environments would declare 

a re-evaluation of culture and ontology.  Or more 

specifically, it was in Room #26265 at the Massachusetts 

Institute of Technology.  This contemporary virtual 

environment took place on a PDP-1 (the first computer by 

Digital Equipment Corporation). During the Cold-War, under 

the patronage of The Hingham Institute Study Group On 

Space Warfare, Stephen R. Russell (the Promethean figure 

of video games) created his new virtual environment in the 

form of Spacewar!, the first multi-user virtual 

environment. [1] To his entourage of fellow programmers 

and hackers, this must have been as exciting as the Cro-

Magnon people getting their first shot at playing DuckHunt 

(if it weren't for the lack of micro-processors at the 

time).

 
Figure 1 PDP-1
 
 

However, as Russell's company at MIT would have it, 

Spacewar! was quickly modified into a simulator. Though 

not in the sense of training aircraft pilots, these 

modifications were intent on making a better game. Because 

the PDP-1 had no program library to make the desired 

modifications, “Steve Piner wrote a text display and 

editing program called ‘Expensive Typewriter’. For a 

while, ‘expensive’ was a favorite adjective for naming 

various PDP-1 routines that imitated the functions of more 

mundane devices.” [2] Peter Samson, using data from the 

American Ephemeris and Nautical Almanac encoded the entire 

night sky, while simulating familiar constellations and 

the relative brightness of individual stars. [3] This 

program, accurately named "Expensive Planetarium", served 

as a background to gauge the relative motion of both ships 

when moving slowly. As Spacewar! advanced, not so much for 

the purpose of simulation than of game-play, strategy was 

accounted for to help temper the mad shootouts those 

players with greater reflexes had (twitch-players). Dan 

Edwards introduced gravity into the game mechanics, 

creating an independent equalizer beyond the control of 

the players. A sun, placed at the center of the screen 

would draw ships towards it, destroying them on impact. 

Not only did this bring the player-independent element 

that the game needed to help curb the droolings of a 

twitch-player, but it also brought greater focus to the 

other game mechanics (thrusting and firing) by introducing 

strategy. Although "Expensive Planetarium" and the gravity 

calculations of Edwards' were relatively good simulators 

of their real-life counterparts, Martin Graetz was 

secretly working on the ultimate in-game panic button: 

hyperspace. If the distress of a torpedo impacting the 

hull of your ship, or the impending doom of being pulled 

into the sun were not of your liking, pushing the PDP-1's 

"blast lever" forward would make your ship jump off the 

screen for a few seconds, and reappear at a random 

location with the same direction and velocity it 

previously had. As Russell put it, "It was something you 

could use, but not something you wanted to use." [4]

 
Figure 2 Spacewar!
 
 

The above documentation is not intended to focus on the 

development of Spacewar!, but to embody the appeal and 

zest this new virtual environment had for its young 

disciples. More than a multi-user function of sharing 

concepts across space and time between persons like 

language and art, this new medium bound by processes of 

converting electrons and magnetic impulses into shapes and 

sounds was more like a virtual sandbox, and the whole 

neighborhood was invited! By the mid-sixties, copies and 

modifications of Spacewar! were on about every research 

computer in America as “the impulse to convert million-

dollar calculators into intellectual jungle gyms was 

simply too great.” [5] Other early mainframe games include 

Hammurabi (god game), Advent (adventure game), and Lunar 

Lander (text-based flight simulator).

 

 

 

CHAPTER 3

MODIFICATIONS

 

Russell, already being predisposed to artificial 

intelligence, turned his PDP-1 into a new medium of 

symbolic expression, an altar for multiple users to share 

and communicate concept which the community at large was 

quick to embrace and learn for themselves.

Since this phenomena, the modifications (mods) made to off-

the-shelf video games have been widespread. “In this way, 

Spacewar! foreshadowed the virulent spread of Doom across 

computer networks thirty years later.” [6] Generally 

speaking, mods have favored the tweaking of game-play, the 

creation of new environments, and the emergence of total-

conversions both in the public and private sectors. 

Counter-Strike, perhaps the most prolific total-conversion 

mod to date, was created using Half-Life (created by Valve 

Software) game technology. “The Counter-Strike team was 

acquired by Valve to turn the fan-created mod into an 

official mod for Half-Life.” [7] Most mods are created in 

the interest of making a better-than-vanilla version of 

the released game. Threewave CTF (Capture the Flag) for 

QuakeI was founded by David “Zoid” Kirsch because he was 

tired of playing free-for-all deathmatch games. As he saw 

it, what was missing was goal-oriented teamplay. [8] 

Today, most first-person-shooters are branded with a CTF 

game-type due to the widespread popularity of Kirsch’s 

design.  Much of the public interested in game modding 

have focused there attentions upon deathmatch, team-

deathmatch, tourney, free-for-all, Rocket Arena, and CTF 

game-types when creating their mods. Accordingly, it was 

the release of QuakeIIIArena (Q3A) that inspired me to 

leave behind my work in VRML (virtual reality modeling 

language) and take part in the game modding community.

Although I thoroughly enjoyed playing the pre-existing 

game-types, while being schooled in the fine arts, my 

inclinations were to carry my creations from VRML to the 

graphically and physically advanced world of Q3A. I was 

not specifically inclined to create virtual environments 

oriented towards gaming, but more so towards user-

immersion while being conceptually sound.  The bulk of my 

references for artwork of this type came from www.

selectparks.net (which I am most proud to be featured on 

now) which showcases mods dating back to 1996 using Duke 

Nukem 3D and Quake technology. Exhibited here, “Museum 

Meltdown” (by Bernstrup and Torsson) was installed in 

three European art museums, while producing each museum 

environment within a game, allowing for users to frag 

(fragment, or kill) one another in the classical 

environment of the museum, surrounded by masterpieces all 

the while. [9] Another highly conceptual piece titled 

“Untitled Game”, created by “Jodi” using the QuakeI game 

engine, mutates the semiotics of navigational perception, 

abstracting original game ontology, controls for mobility, 

enemy identification, narrative cognition, reward systems, 

while reducing landscape and gravity to symbolic 

fragments. [10]

The above works, and many like it, serve to ground my 

desire for creating art that utilizes game technology. 

Although some of my peers have great disdain for my medium 

(while eagerly playing with robots), it is only 

foreshadowed by contempt for emerging technologies such as 

photography and animation, and thus, I disregard it.

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

CHAPTER 4

MY PERSONAL WORK

 

Another influential factor that prompted me to move away 

from my early VRML-based abstract work was my acquired 

knowledge and comfort with the Q3A toolset and q3map2 (a 

new *.bsp compilier from www.shaderlab.com) which was 

being updated nearly every week with its own archived 

thread at quake3world.com bursting at the seams with 

questions, answers, and mini-tutorials on the many 

features the new compilier delivered. Not only was it able 

to render radiosity and Phong lighting, bump maps, toon-

shading, *.ase (ascii scene export model format native to 

3DStudioMax) support with collision, and soft shadows, but 

most importantly (as far as I was concerned) was its 

support for terrain. Terrain gave me the ability to ground 

my artwork upon something other than empty space-maps, 

large concrete slabs, or the crumpled up construction 

paper that previous height mapping techniques afforded 

with the use of only one texture.

More than just q3map2, the most interesting aspect of 

virtual environments for me is the promise of adventure. I 

have found that my work is much stronger as figurative 

than abstract. It is much more appealing to an audience as 

it creates a stronger sense of immersion. Also due to its 

nature of being a virtual environment, it permits me 

certain liberties that cannot be accomplished in the 

physical world. And by creating figurative environments, I 

can employ these liberties to portray the magic I see in 

everyday life.

Although this is not my first map that employed a terrain 

entity, it is the first that I released. My first terrain 

that I successfully created was immediately turned into a 

tutorial, not only to share the process with others, but 

also as it served documentation for myself. Getting 

terrain to work at all was made possible by the creation 

of Quake3: Team Arena. This was iD Software's answer (an 

expansion pack for Quake3Arena) to Unreal Tournament which 

already made large outdoor environments possible. 

Nevertheless, getting terrain to work was a very unwieldy 

process with very little (an often contradictory) 

documentation in its infancy.

Here is a screenshot from my first map using terrain:

 
Figure 3 Terrain map

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 

 

 

 

CHAPTER 5

LVL0_42

 

This was my first released Q3A map that used the above 

method for generating terrain. As you can see, the game-

space is not that large, contrary to what one might expect 

after having played the vast landscapes of Q3A: Team 

Arena. However, my intentions were far from creating a 

playable multiplayer deathmatch or CTF map. Keeping the 

terrain entity small, while focusing in on its higher 

resolution, I began a study of interior/exterior 

transitions.

Although many locations do not permit immediate access to 

the surrounding terrain, the space feels very open and is 

easy to breathe in. So in this sense, even where there is 

no physical transition between interior/exterior spaces, 

there is a continuous inference that one must be right 

around the corner. This was accomplished with the use of 

high ceilings, many windows, several means to vertical 

navigation, rooftop accessibility, and a very low horizon.

More so, where there are in fact interior/exterior 

transitions, the user will find a wide variety. This is 

achieved by creating a terrain entity with its highest 

elevation point gradually sloping downwards. Though this 

seems to be a very rudimentary tactic, but for a small 

virtual environment, this proved to offer the widest range 

of transitioning between spaces. The highest elevation of 

the terrain transitions, naturally, into the body of the 

highest architectural feature. However, the lowest 

elevation point of the terrain transitions into the means 

for rooftop access. This creates a criss-cross between 

opposing interior/exterior transitions, which makes the 

virtual environment more dynamic with respect to 

navigation.

 



Figure 4 LVL0_42 - 1

 

As this environment began captivating my interest for sake 

of navigation alone, I thought it would be interesting to 

address the issue of problem-solving here. As one gains 

entry to the virtual environment, the text displayed 

states "access the bannered tower." At this point, the 

space inherits meaning outside its artistic context of 

navigating transitions. This acquired duty of getting from 

point A to point B is pretty easy, and was not meant to be 

much of a puzzle. It is openly intended to purport 

increased navigation of the space. Once the user does in 

fact reach the bannered tower, the text displayed then 

reads "you found the key." The question I am still stumped 

by, is the key to what? Well, it was supposed to be 

another map, but my lack of programming skills did not 

afford me the luxury of this event occurring. Perhaps 

users who have downloaded the map have tried to find a 

place to insert the key, obviously to no avail. I guess in 

this sense my intention to evoke the need for navigation 

has moved beyond my control. Well, it worked at any rate.

 

 
Figure 5 LVL0_42 - 2
 

 

 

 

CHAPTER 6

LVL2_25

 

By the time I was beginning to work on my second outdoor 

environment, a tools programmer in the Q3A community had 

released some freeware named EasyGen. This was a program 

that enabled the artist to create terrain inside a 3D 

application rather than airbrushing bitmaps inside Adobe 

Photoshop. More so, the artist was able to paint on the 

terrain interactively, and even flip triangles in the 

generated mesh to create less chunky terrain where 

elevation changes occurred abruptly. Additionally, it 

exported the height map, alpha map, shader, and even the 

terrain entity with the necessary worldspawn keys and 

values to compile and run the map immediately in-game. 

Terrain maps were showing up in the community left and 

right with no end in sight. At the time of its inception, 

it really was a marvel.

Considering how excited I was, it should be no surprise 

that my next virtual environment was a completely natural 

setting, void of all architecture. This environment, much 

in the same way that lvl0_42 was, was initially built with 

a focus on navigation with a variety of means to provoking 

this. The most distinct feature of the environment is a 

creek running through the center of it. As specified, the 

water serves as one means to navigation. Utilizing the Q3A 

physics engine, using the waterway is more than just a 

visual approach, but also a physical one where interaction 

with the water affects the users navigation in a way so as 

to simulate being in water. There are also distinct ledges 

and paths in the environment which indicate the existence 

of previous users. In this way, a second means to 

traversing the space is effectively created. But what is 

so interesting about this environment is that every inch 

of it is accessible to the user. What this creates is a 

strengthened sense of exploration as one finds themselves 

treading off either an obviously beaten path or the 

waterway which is all too approachable. This environment 

was molded in a fashion that emulates architecture and 

navigation routes in a completely organic space.

 

 
Figure 6 LVL2_25 - 1

To further strengthen a means of inspiring navigation, I 

took another approach different from making an unsolvable 

puzzle as in my previous environment. As this space was 

filled with the atmosphere inherent in an unfamiliar 

landscape with thunder and a light rain, I strived to push 

the ominous aura by placing triggerable sound events 

throughout the space. These *.wav files associated with 

the triggered events were twelve quotes taken from The 

Book of the Law, written by Aleister Crowley. The Book of 

the Law focuses on the will in the context of what it 

means to be human, that being the dichotomy of the ego and 

the id.

In a virtual environment focused on navigation, it is in 

fact the will of the user that drives all events, and it 

is by far (aside from being alive) the most potent medium 

today for addressing and displaying this subject. Hence, 

the relationship between navigation and triggered events 

playing *.wav files about the subject of "will" 

establishes participant-driven events which call attention 

to the participation itself.

 
Figure 7 LVL2_25 - 2

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

CHAPTER 7

LVL3_39

 

Having felt that I created a very successful artwork in 

lvl2_25, coupled with some new features in q3map2, I 

decided to pursue another terrain-heavy environment. 

Aesthetically, I turned towards an extremely dry 

environment, with all notions of moisture absent, as a 

means to cleanse my palette and start afresh. Q3map2 had 

just added the ability to light map terrain, as opposed to 

only being vertex lit. This essentially means that terrain 

can now take shadows cast from other objects, rather than 

only being lit by a sunlight parameter. Because of this, I 

decided to bring vertical navigation back by means of 

creating accessible land formations reaching towards the 

sky that also cast broad shadows across the terrain. Here 

is an excerpt of my terrain shader:

textures/lvl3/terrain_0
{
q3map_lightmapsamplesize 8
q3map_lightmapaxis z
q3map_lightmapSize 512 512
q3map_lightmapgamma 2.0
q3map_texturesize 512 512
q3map_tcGen ivector ( 512 0 0 ) ( 0 512 0 )
 
     {
           map textures/terrapack/lvl3_8.tga
     }
     {
           map $lightmap
           blendFunc GL_DST_COLOR GL_ZERO
           tcGen lightmap
 
     }
}

 

Additionally, using a modified rain shader from lvl2_25, I 

created dust storms which served as the only ambient 

feature (other than a music track composed by Paul Burns) 

that added atmosphere. The following is an excerpt from my 

dust shader.

textures/dust/speck1_1
{
qer_editorimage textures/dust/speck1.tga
surfaceparm noimpact
surfaceparm nolightmap
cull none
surfaceparm trans
surfaceparm nonsolid
surfaceparm nodlight
deformvertexes autosprite
deformvertexes move -128.577393 -35.183327 88.487206 
sawtooth 0 1 0.364470 0.250000
{
clampmap textures/dust/speck1.tga
tcMod rotate -81.495255
AlphaGen wave sawtooth 0.900000 -0.800000 0.364470 0.250000
rgbGen wave sawtooth 0.900000 0.000000 0.364470 0.250000
tcMod stretch sawtooth 0.100000 0.800000 0.364470 0.250000
blendfunc blend
 
}
}

 

In spite of my work seemingly becoming increasingly 

technical and dependent on heavy shader scripting and 

knowledge of the latest compiler, I decided to push the 

concept behind my work into a much more esoteric domain, 

under the guise of immersion, than I previously had. 

Instead of making a "get from point A to point B" prospect 

available in-game, or triggering events based solely on 

the efforts of existing in a virtual space, I composed a 

much more compelling virtual environment that blurs the 

distinction between virtual space and reality. Of course I 

was unable to blur this distinction in a physical means, 

for who is able to pack fans connected to motion sensors 

that track dilations of the eye into a *.pk3 (a compressed 

package of data often made available online)? Rather, I 

struck the brain.

Like lvl2_25, this virtual environment also utilizes 

ramps, ledges, and navigation routes, in addition to "off 

the beaten path" terrain which can also be traversed. In 

this environment, there are three basic map objects based 

on the wind-carved monuments in Arches National Park in 

Moab, Utah. Based upon where the user spawns once entering 

the environment, if the user chooses to do so, there is 

only one path that can be taken to pass through the 

"delicate arch" model, despite the apparent openness of 

the overall space. Once the user finds his way to the 

arch, and passes under it, the concept of the environment 

is fully realized. Note that there is no indication, audio 

or text prompts, to provoke the user into doing this, 

other than what is noted on my website and in the README.

doc included in the *.pk3. This event is strictly achieved 

by pure navigation in the interested downloader of my map.

 
Figure 8 LVL3_39 - 1
 

 

Once the user passes through the arch, he is warped to the 

point at which the linear path to the arch was taken. 

Immediately, without warning, an unseen force "carries" 

the user back along the path he took to reach the arch. 

Despite any attempt made to remove oneself from this 

unseen force, the user is suspended along the path he just 

traversed, only able to look on as his avatar is 

eventually dropped at the foot of this magical precipice. 

What this creates is a memory staged in a virtual 

environment. More so, this staged memory trumps any memory 

that the user might have of the virtual space long after 

exiting it by virtue of its immediacy.

 
Figure 9 LVL3_39 - 2
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER 8

LVL7_61 & LVL8_69

 

I am coupling both of these virtual environments under one 

heading as they serve as technical studies more than 

conceptual endeavors. Again, provoked by a bubbling-with-

features release of q3map2, I couldn't help myself to 

explore. Again, due to the hard work of Randy Reddig and 

Thomas Wolf in improving q3map2, the *.bsp compiler of the 

gods, at this point had made available the use of *.ase 

and *.obj (another open-source model format) models in Q3A 

in their native formats. This development means a few 

different things which greatly assist the environment 

artist. First, the native model format to Q3A was the *.

md3. Not only did this have a 1000 vertices per mesh 

ceiling and lack collision in its geometry, but the *.md3 

also did not take light maps. With the new format support 

being developed in q3map2, I was able to export models out 

of Alias|Wavefront Maya as *.obj's, and import them 

directly into the Q3A level editor, compile, and run. 

Although q3map2 had greater support for *.ase's, *.obj's 

functioned correctly most of the time in-game, save for 

the occasional collision mishaps where I would fall or 

walk right through my models.

 

By the time I had begun lvl7_61, I had caught word of the 

above development on q3map2's internet relay channel 

(irc). Having been making custom map objects for my 

virtual environments, while becoming less reliant on 

building geometry out of brushes, I was quick to welcome 

the notion of building an entire map within Alias|

Wavefront Maya. Save for the skybox and necessary entities 

such as lights, player spawn points, and particle effects, 

the terrain and geometry of lvl7_61 was completed to use 

q3map2 to its capacity. However there were a few places on 

the terrain mesh (as I had experienced before with q3map2) 

that the player would fall through as if the collision 

detection was not calculated into the *.bsp at that 

particular spot. As I mentioned before, *.ase's were in 

fact more supported than *.obj's, and knowing my issues 

would not be resolved despite my pleas on the q3map2 irc 

channel, I incorporated a func_telelport brush below the 

surface of the terrain that would take you somewhere else 

in the map in case you stepped upon missing collision.

 
Figure 10 LVL7_61 - 1
 
 

lvl8_69 was mostly a continuation of my adventures into 

q3map2, except that the architecture in this map was built 

out of brushes inside gtkRadiant. I wanted to create a 

strong tie between architecture and terrain with a focus 

on aesthetics as opposed to transitions as in lvl0_42. 

Creating ruins served as the logical approach, seeing as 

they tend to settle into the surrounding land mass over 

time.

Another note that should be mentioned about this 

environment is that it was being constructed under the 

guidelines of the Q3A mod "Reload" that I was working on 

as I side project at the time (I came into contact with 

this mod, led by the same Thomas Wolf mentioned earlier, 

at the q3map2 irc channel where several teams spent much 

of the day learning what they could glean from the q3map2 

bounty). Thomas' mod was an urban-realism total-conversion 

for Q3A which was not only multiplayer specific, but 

objective-based, which means a handful of objectives 

designed into the environment would either be defended or 

attacked depending on which team you chose to play for in 

any given round. Although lvl8_69 doesn't necessarily fit 

the specifications of "urban", I was in the process of 

turning it into a South American drug-manufacturing jungle 

camp that was to be infiltrated by the CIA which does fit 

Reload's game play specs. From the screenshots, you can 

see that I did not quite get to the "jungle" part of the 

map.

 

 
Figure 11 LVL8_69 - 1
 

 

 

 

 

 

 

 

CHAPTER 9

LVL10_X

 

This virtual environment is my final released Q3A map to 

date. By the time I began this virtual environment and 

left lvl8_69 behind me, I had grown somewhat weary of 

using large terrain meshes exported out of Alias|Wavefront 

Maya because they were not providing the guaranteed 

collision that *.ase's were in so many maps that I 

downloaded and navigated myself. Their collision was 

flawless, and mine was not. Instead of teaching myself 

3DStudioMAX so that I could texture and model terrain for 

Q3A, I moved back to creating brushes inside gtkRadiant 

for my architecture base, with the addition of some *.

obj's as extraneous geometry to sprinkle on the 

environment. I also left a focus on q3map2 behind me and 

turned back towards my earlier days with Q3A that were 

mostly spent experimenting with its shader language and 

cvars (game configuration variables).

In response to my endeavors with lvl3_39 where I admitted 

there was no physical means of affecting the navigator 

(other than providing illusions hoping to provoke nausea), 

in this environment I attempted to use the physical 

monitor display in front of the user to my advantage. With 

the knowledge of previous coursework in color theory at my 

disposal, I wrote a multitude of shaders that would be 

utilized as an array of means to viewing the virtual 

environment. To achieve this, I modified all the weapon 

geometry within Q3A into single quads that would fill the 

monitor display, while in effect removing the weapon at 

the bottom of the screen common to all first-person 

shooters. In addition, I placed my shaders on the 

individual quad/weapons so the user could choose which 

filter through which to see my virtual environment at 

their will. Due to time constraints, as I was using this 

particular virtual environment in my thesis exhibition, I 

had to greatly narrow my goals and settle for only three 

quad/weapons to which I would apply my shaders (the 

machinegun, shotgun, and gauntlet whose shader was 

transparent).

models/weapons2/machinegun/machinegun_mod1
{
qer_editorimage models/weapons2/machinegun/machinegun_mod1.
tga
surfaceparm noimpact
surfaceparm nolightmap
cull none
surfaceparm trans
surfaceparm nonsolid
surfaceparm nodlight
deformvertexes autosprite
{
animMap 25 models/weapons2/machinegun/machinegun1a.tga 
models/weapons2/mchinegun/machinegun1b.tga models/weapons2/
machinegun/machinegun1c.tga
blendFunc blend
}
{
map models/weapons2/machinegun/machinegun1d.tga
blendFunc add
tcMod Scroll 0 -0.3
}
}
 

 
Figure 12 LVL10_X – 1
 
 
models/weapons2/shotgun/shotugn_mod1.tga
{
qer_editoimage models/weapons2/shotgun/shotgun_mod1.tga
surfaceparm noimpact
surfaceparm nolightmap
cull none
surfaceparm trans
surfaceparm nonsolid
surfaceparm nodlight
deformvertexes autosprite
{
animMap 25 models/weapons2/shotgun/shotgun1a.tga models/
weapons2/shotgun/shotgun1b.tga models/weapons2/shotgun/
shotgun1c.tga
models/weapons2/shotgun/shotgun1d.tga
blendFunc blend
}

}

Figure 13 LVL10_X - 2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER 10

CONCLUSION

 



The practice of modifying consumer products into various 

forms of art is not a new concept, nor is that of virtual 

environments. However, the difference lays in the 

flexibility of game engine technology, and computer 

graphics in general, in addition to their continuous 

advancements.

Furthermore, the capacity that virtual environments 

maintain for altering physics, logic, audio, geometry, and 

materials portends the impact that a virtual environment 

can hold over its audience. Thus, the artist is empowered 

to a very high degree through this medium.

The communicative ability that virtual environments hold 

is on par with language and art itself. All have the 

potential of expressing concept across space and time.  

Whether it is the reflexive association between user and 

environment (as in LVL2_25) or a novel written in 2nd 

person, this relatively new medium, I believe, will assist 

our understanding of who we are as individuals.
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