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1.0 Introduction

1.1 Overview

This paper is written to outline the direct impact of Stereoscopic 3D on current
video game genres. This chapter aims to survey background information on game
genres analyzed in this paper, modes of dimensional depth perception,
stereoscopy, ideas of game immersion and how each of these aspects can be used
to formulate a model of human use factors. In addition to the above stated, this
chapter will provide relevant information about other areas of the project.

1.2 Project Motivation

The experience of game playing has always been one of escape. The average
gamer tends to play games with the express intent of escaping the trappings of
their reality and its mundanity. Many gamers express that they lose time when
playing a game that has many of the qualities that make it an “immersive”
experience—said to be the most important aspect of gaming by the majority of
consumers. Stereoscopic 3D has long been held as a means to create a sense of
immersion when viewing an image, but what about its application to video
games?

The goal of this research is to identify the characteristics and aspects of electronic
games that are most directly impacted by stereo 3D (abbreviated S3D).
Immersion has been determined to be the most important byproduct of an
effective video game experience. Therefore, it is important in this paper to
identify and define the primary and secondary factors comprising immersion
determined in previous studies and to make an a priori assessment of the
likelihood that stereo viewing will impact these factors and their elements, thus
achieving a deeper sense of experience for the common gamer.

1.3 Project Objectives

This paper will begin by providing a brief description of the three main modes of
perceiving depth in games: two dimensions (2D), three dimensions (3D) as seen
with conventional displays and finally, stereoscopic-three dimensions (S3D)
referencing the work of Dr. Lipton at StereoGraphics Corporation.

Second, the five primary human use factors significant to game experience will be
defined, outlining each element and analyzing the impact of S3D to each with
supporting references from the preliminary game evaluations, game data graphs &
spreadsheets, outside articles and other resources.
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Third, a summation of the findings and implications of this paper will be
discussed with relevance to the games tested in this study and the means by which
data was accumulated and calculated. This will include a comparison of game
experiences in both conventional and S3D display conditions. Finally, there will
be a reference, related to this study, to future possibilities and applications in S3D.

Restated, the goal of this research is to examine the key human factors impact on
electronic games and to prioritize our research evaluations to identify which of the
factors is most impacted by stereo viewing and then to qualify and quantify the
effect that stereo play has on enhancing immersion through the human factors of
gaming for a range of game genres.

1.4 Background Information
1.4.1 A Survey of Project Game Genres '

Action/Adventure
Action/Adventure games are games that involve exploration of, and
interaction with, the environment as a main facet of gameplay. In this
project, games of this genre are of the Third Person Action variety. This is
where the camera is primarily fixed behind the main character for the
majority of game play. Examples from this project may include:
American Magee’s: Alice, Enter the Matrix, Hulk, Max Payne, Max Payne
2: The Fall of Max Payne, Spider-man and Spider-Man 2.

First-Person Shooter:
First-person shooters (FPS) emphasize shooting and combat from a
specific perspective. Most FPS's place the player behind a gun or other
weapon with the player's "hand" holding the weapon. This perspective is
meant to give the player the feeling of "being there." Most FPS's are very
fast-paced and require quick reflexes. Because of the perspective, these
games tend to be very violent. Recent studies have shown that these types
of game actually improve user's reflexes (as in reaction time). The same
study showed that little time was needed (as little as a few hours) to see
improvements in reaction times. Examples include: America’s Army:
Special Forces, Doom 3, Far Cry, James Bond 007: Nightfire, Star Trek:
Elite Force I, Tron 2.0 and Unreal Tournament 2004.

To be an effective game, an FPS needs to be both fast and 3-dimensional,
which put them out of the reach of most consumer hardware until the early
1990s. DOOM was the "breakout" game of the genre; it used a number of
clever techniques to make the game fast enough to run on average
machines.

! Taken in part from: (http://www.wordig.com/definition/Computer_and_video_game_genres) see
(Appendix: Game Genres) for full list and descriptions.

Page 4 of 41



Racing:
Racing games are one of the most traditional of genres. They typically
place the player in the driver seat of a high performance vehicle and
require the player to compete against other drivers or sometimes, just time.
Emerging in the early 1980s, this genre is still very popular today and
continues to push the envelope in terms of graphics and performance. A
popular subgenre of the racing game is the kart racing game, which
simplifies the vehicle handling and introduces various obstacles and other
quirks to the racetrack. Examples include: Tron 2.0 (Lightcycles),
NASCAR Thunder 2004 and Need for Speed: Underground.

Simulation:
Some do not consider simulations to be games at all, but rather "digital
toys" or "software toys." These games aim to simulate a specific activity
(such as flying an airplane) as realistically as practically possible, taking
into account physics and other real-world limitations. Some require a great
deal of reading before the game can even be attempted, while others
include a simple tutorial. Some of these types of games, such as flight
simulators, have a limited following. Flight simulators are their own well-
developed subgenre of simulation. Examples include: Microsoft Flight
Simulator 2004: A Century of Flight and Lock On: Modern Air Combat.

Sports:
Sports games emulate the playing of traditional physical sports such as

baseball, soccer, American football, golf, ice hockey, etc. Some emphasize
actually playing the sport, while others emphasize the strategy behind the
sport. This genre emerged early in the history of video games and remains
popular today and is extremely competitive, just like real-world sports.
Examples include: Madden NFL 2004, NHL 2004 and Tiger Woods: PGA
Tour 2003.

Strategy:
Strategy games focus on careful planning and skillful resource

management in order to achieve victory. Classified as "thinking games,"
these products are targeted at teens and a more mature audience. In the
past, most of these games were turn-based as opposed to real-time, but
recently some of the most successful of the genre have been Real-Time
Strategy (RTS). The vast majority of strategy games could be called "war
strategy games" as the vast majorities have heavy focus on military
combat. For real-time games the focus is generally on military battle
tactics(e.g. reconnaissance, flanking, etc.). Examples include: Black
&White, Empires: Dawn of the Modern World and Warcraft I1l: Reign of
Chaos.
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1.4.2 Modes of Dimensional Depth Perception in Games
Conventional Modes

Two Dimensions (2D):

2D gaming is defined as games that were not produced using a polygonal
rendering system thus sitting flat on the screen much like a painting or sketch
done in pixels. Examples include Pong, Tetris, Super Mario Brothers, and Pac
Man among many others. 2D gaming does not include depth cues and therefore
does not benefit from stereoscopic viewing and will not be further discussed in
this paper.

Three Dimensions (3D):

3D, when used to describe a game or the world which an avatar (a player
controlled element) inhabits is conventionally restricted to the use of 2D depth
cues on a 2D electronic display. Clever use of many monocular depth cues (see
Appendix: Monocular Depth Cues), create the effect of perceived depth, which in
turn enhances the realism of the gaming world to the player. The principal
limitation for 3D games being that they are tied to the two-dimensional plane of
the screen where they are being viewed. Though images in the game may appear
to have “real” depth, they will still be inherently 2D. For more information on
each specific monocular depth cue, please refer to (Appendix: Monocular Depth
Cues)

New Modes

Stereoscopic 3D (S3D):

S3D is best defined by Dr. Lenny Lipton as an image presenting, “the left and
right eye of the viewer with different perspective viewpoints, just as the viewer
sees the visual world. From these two slightly different views, the eye-brain
synthesizes an image of the world with stereoscopic depth [as a] single — not
double — image, since the two are fused by the mind into one which is greater than
the sum of the two.””

When dealing with S3D, an additional stereoscopic binocular depth cue applies
called Parallax. Parallax as described by Lipton “produces disparity in the eyes,
thus providing the stereoscopic cue.” Retinal disparity is the result of the effect of
each or our eyes perceiving the world from its own unique viewpoint. A stereo
display, such as the StereoMirror™monitor differs from a conventional 2D
display in that it is able to display varying parallax values caused by this retinal
disparity.” Additionally, the monocular depth cues used in 3D games on a

? Lipton, Dr. L., StereoGraphics Developers’ Handbook. StereoGraphics Corporation.
http://www.stereographics.com/support/body_whtpaprs.html
? Lipton, Dr. L., StereoGraphics Developers’ Handbook. StereoGraphics Corporation.

http://www.stereographics.com/support/body whtpaprs.html (Parallax Values)
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conventional 2D display may have a greater impact when including the
stereoscopic cue viewed only with assistance of a stereo monitor.

1.4.3 Immersion Overview: Existing Ideas on Immersion

In this section sources and descriptions on immersion will be showcased in their
original, though excerpted form from other articles and references used in this
paper. Additionally this paper’s author will discuss hardware and software
limitations on immersion.

"Immersion is the sensation of being surrounded by a completely other reality,
that takes over all of our attention, our whole perceptual apparatus."”

“Game reviews mention immersion as related to the realism of the game world
(see realism below) [7] or to the atmospheric sounds. [1] Immersion is also said to
have depth [3]. The experience of immersion is often critical to game enjoyment
and is made or destroyed by game characteristics.” Virtual reality research has an
interesting perspective on immersive experience. The concept of presence arises
and is defined as the “extent to which a person’s cognitive and perceptual systems
are tricked into believing they are somewhere other than their physical location”
[9]. Patrick et al (ibid) also propose that computer games and movies cannot
provide this feeling of presence.”® Later in this document, we will see how this
feeling of “presence” relates to how a player identifies with their avatar (see
urgency).

In addition to the theoretical concepts of immersion, there are other factors to be
considered. Immersion can be either hindered or assisted through the functions of
two things—Hardware & Software. First, hardware: Is the setup before playing
considered simple and is the interface (gamepad, joystick, keyboard and mouse)
intuitive? Game console developers (Nintendo, Sony, Microsoft and others) have
struggled single-mindedly over many iterations of the varying consoles (with
Nintendo being the longest in the industry) to create a system where the effort
required to engage the game world is as minimal as possible, bordering on
invisible. With the introduction of more complex technology, mainly disc versus
cartridge gaming and the increased sense of realism these technologies create, this
system becomes strained and it becomes even more important to build an
interface where the player can be in the game not very long after he/she has the
impulse to play. “A. Radford ‘relates immersion to the ability to enter the game
through its controls. The invisibility of the tool is something discussed in more

* Murray, Janet (1997). Hamlet on the Holodeck: The Future of Narrative in Cyberspace.

> Brown, E & Cairns, P. A grounded investigation of game immersion. CHI 2004, ACM Conf. on Human
Factors in Computing, 2004 (see complete text for included references)

% Brown, E & Cairns, P. A grounded investigation of game immersion. CHI 2004, ACM Conf. on Human
Factors in Computing, 2004 (see complete text for included references)
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task-oriented software by Winograd and Flores [14] who refer to Heidegger’s
notion of a tool being ‘ready to hand.” It is not clear from Radford’s work to
what extent to-handedness is an essential part of immersion or merely a
precondition.””

Second, software: does the game function with the player in mind or does the
system of rules or algorithm on which the game is built provide for a self-
reflexive or jarring experience? Game software designers struggle infinitely as
hard as hardware developers to make the point of view (POV) system in games
function as smoothly as is possible, so as not to “take the player out of the game.”
Also, they endeavor to create control subsets, which will allow the player to
utilize the tool of a keyboard, mouse or gamepad effectively and fluidly, so that
the player perceives themselves as not controlling a character, but being the
character (see urgency).

When comparing console to PC gaming, the most important difference is not the
use of a gamepad over a keyboard and mouse, but the ability of the console to
allow the player to simply place the disc into the console and off they go. With
PC gaming, there is much more effort involved. The player is required to verify if
their hardware (processor speed, graphic accelerator card, sound card, RAM, hard
drive space etc...) is going to be compatible with the game they wish to play.
Next they have to install the program, which could take considerable time
depending on their setup and then finally, they must configure it with their display
settings and control device. Even with all of these requirements, many gamers
still prefer PC to console gaming.

Now having a more complete understanding of the demands of and theory behind

immersion, let’s look at the three primary human use factors and how they related
to our model for immersion and impact S3D.

2.0 Human Use Factors

Each of the human factors (Realism, Agency and Urgency) detailed below are
defined separately, but it is of significance to note that each of these factors are
closely related to one another, sometimes overlapping definitions. Each of these
factors can directly or indirectly affect the level at which the others create
immersion. Below, we will closely describe and discuss each factor and its key
elements, how each factor relates to our model of game immersion [Fig. 1] and
how the addition of S3D affects each factor and its elements. The question to be
asked is whether each factor is supported and strengthened or if the addition of
S3D detracts from the use of each to create a more comprehensive gaming
experience. The impact model of stereo can be represented as a three-sided
pyramid with immersion at the apex (the goal), and the three base corners
consisting of urgency, agency and realism.

" Brown, E & Cairns, P. A grounded investigation of game immersion. CHI 2004, ACM Conf. on Human
Factors in Computing, 2004 (see complete text for included references)
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Urgency

Agency Realism

Fig. 1: Graphical Model of Immersion and Its Components

First we will examine Realism, probably the element, which is affected the most
directly by S3D.

2.1 Realism

Very recently, the game industry has seen enormous amount of progress in
processing upgrades and graphic hardware acceleration, along with this we have
been bombarded by more and more “realistic” games. In this section we will note
how current games, especially the ones we are testing, are representations of “the
real” in terms of their graphical quality, sound quality, simulation of physics and
the player’s perception of the games behavior in these areas and not on the deeper
meaning of realism in game theory. Realism is a rather indistinct concept and we
could spend the entire length of this paper describing it, discussing its components
and breaking down the ideas of realism in terms of reality-mimicry. This section
will instead focus on graphical realism, believable simulation of physics and the
relationship that these components have to S3D.

The amount of detail displayed in a specific game is directly linked to that game’s
use of the rendering capacity through the use of a specific graphics card. For our
purposes, we have used an nVidia GeForce FX 5700 Ultra, a consumer level
graphics acceleration card. The rendering capacity of this card is not as fast as
some of its better counterparts, but it is sufficient for our model and it helps to see
how games will play and appear to the greater consumer population.

Graphics are how well rendered or believable the world appears in its fantasy
context due to the surplus or lack of polygons used in the rendering system. It is
also closely identified by the amount of care the developers put into rendering the
simple elements, which we might take for granted in reality. This includes but is
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not limited to: “Racing cars look more like real cars and handle more like real
cars. Trees are now rendered leaf by leaf. In first-person shooters today, you can
not only blast the enemy, but also doors, windows, walls, and whatever objects
happen to be in the room, and they will burst into shrapnel in different ways
depend on what material they are made of. Even the hair of characters in some
games is specially rendered to drift naturally in the wind.”®

Dr. Lenny Lipton has suggested that several monocular depth cues in are
enhanced through the use of the stereo viewing. Lipton reports that aerial
perspective, light and shade, relative size, interposition, and textural
gradient—perspective [Fig.2] (sometimes called photographic perspective) are all
significantly enhanced when perceived in S3D (see Appendix: Monocular Depth
Cues). Each of these monocular depth cues are elements of render quality in 3D
games today. As stated above in 1.4.2, 3D relates more to textures, shading,
perspective, size, color and so forth. All of the games tested in this study are 3D.
They use many of the monocular depth cues in order to fool the player that they
are actually in a world consisting of real depth.

Aerinl distortion

Perspeetive

Fig. 2 Photo displaying select monocular depth cues’

From this study, it was noted that games do not fake depth adequately, in fact,
after perceiving games using S3D; it is almost impossible to not notice the
absence of depth in a 3D game. S3D not only enhances many of the monocular
depth cues, but S3D viewing provides the additional stereo depth cue, translating
to the perception of depth without it actually being there. With perspective, using
what Dr. Lipton calls “parallax” in a stereo display, the setting or spatial disparity

¥ Low, G. S., Understanding Realism in Computer Games through Phenomenology.
http://xenon.stanford.edu/~geksiong/papers/cs378/cs378paper.htm

? Taken from 3D Display Systems Dr Nick Holliman, Department of Computer Science, University of
Durham, Science Laboratories, South Road, Durham, DH1 3QJ. November 8, 2002
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between where each eye (left and right) is both focusing and converging provides
strong and varying perception of depth. Further Dr. Lipton explains the
relationship between focus and convergence of the stereo image. He defines a
“zero parallax setting (ZPS)” will have the eyes both focused and converged on
the screen plane at what is called screen depth. This denotes a flat, conventional
display 3D game’s normal setting. Increased graphical and physical realism stems
from a “positive parallax setting” which has the eyes focused at the screen depth
and converged on an object beyond the screen plane. Further, a “negative parallax
setting” will have the eyes focused at screen depth and converged on an object
outside or forward of the screen plane (toward the viewer). Both of these
concepts add to realism in that they give the player more information for
achievement of agency, urgency and thereby immersion. This is accomplished
through the player’s perception of the game world actually having deep versus
compressed space. It allows the player to suspend disbelief or rather create actual
belief in the world presented to them.

Realism in this context very important because in games, reality mimicking “is
not necessarily the goal. But if the world seems to behave consistently and in
ways that the player understands, it seems that the player has less difficulty
immersing in the environment, suspending their disbelief. In this way, realism in
games is related to intuitiveness and player expectation.”’’ The added depth
perception'' with the use of S3D gives the player more control over their
environment (see agency). This feature of control is directly related to realism in
the context of game physics. “Currently physics is useful for establishing player-
action capabilities - limitations related to movement speed, falling damage,
gravity, etc. But over the last few years moving toward more realistic physics has
had other significant gameplay ramifications as well.”"?

Being able to open doors and cabinets, answer phones and the like in both Max
Payne 2: The Fall of Max Payne and Doom 3 is an example of "physics as
gameplay.""” Additionally, the ability to duck below objects for cover and to
place your back against the wall in Enter the Matrix provides interesting options
and makes the world more dynamic. Similarly, the ability to throw grenades in
James Bond 007: Nightfire and have them bounce off of railings, crates, stairs and
so forth allows an even larger degree of believability. “The more thorough and
more realistic physics simulations of the next generation of games should have
interesting ramifications. To cite some examples:

“-New gameplay tools: If we track mass and gravity, for instance, we can
arm the player with a tool that increases mass, allowing for all sorts of

' Smith, Harvey. The Future of Game Design:

Moving Beyond Deus Ex and Other Dated Paradigms. http://www.igda.org/articles/hsmith_future.php
"' Lipton, Dr. L., StereoGraphics Developers’ Handbook. StereoGraphics Corporation.
http://www.stereographics.com/support/body whtpaprs.html (Perceiving Stereoscopic Images)

12 Smith, Harvey. The Future of Game Design:
Moving Beyond Deus Ex and Other Dated Paradigms. http://www.igda.org/articles/hsmith_future.php
" Smith Harvey.
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interesting effects. This is one of the goals of [studios]-to continue to
widen the range of gameplay tools beyond "more guns." Not because we
dislike games with guns, but because we are looking to make the game
more interesting...to expand the possibility space.

-More intuitive environment: ‘Of course paper should burn.” (In today's
games, casual players might be baffled by the physics of the world: Only
explosive barrels and bodies burn, sometimes pieces of light furniture
cannot be moved around, the player-character can often not perform
simple tasks like climbing up onto a desk and sometimes glass does not
break. Why *wouldn't* this harm accessibility? To play, you must re-learn
the physics of the world, like a child. When the world works in a way that
makes sense to a human (non-gamer), because it functions in ways that
reflect their lifelong experience, the average person is more likely to find
the game environment "intuitive" even in fantasy realms and alien
dimensions.”"*

Additionally, the coupling of S3D and the perception of sound in a game can
serve to enhance the overall feeling of realism. Though creating reality is not
always the general focus of a game, the comparison of depth, distance and sound
in the real world helps us to determine the composition of our surroundings.
Surround sound can be used with S3D to great effect allowing the player to feel as
if they are sitting in a room that looks out onto a world they can hear all around
them. Realism in terms of sound can be seen in examples such as Doom 3 The
sound that a demon makes when it is sneaking up on you around a corner is
synthesized to be sure, but the perception of the player is that it is really there
waiting to pounce on him/her. Also, the volume and clarity of the sound this
demon makes alerts the player to his relative distance from said demon. With
S3D and Doom 3it was noted that the sensation of depth was increased and
verified through the use of sound. When an enemy was approaching from down a
long corridor agency was increased due to the fact that distance was not only
gauged through sight and depth perception, but the increasing volume of the
footfalls and other related sounds.

Seeing how perception of depth and believability in graphical and physical
representation in games increases realism, we now turn to agency for supporting
arguments on the augmentation of control.

2.2 Agency

Agency, also called interactivity, is a term often used in philosophical and
dramatic circles to indicate the human ability to make choices. In reference to
video games agency can be best defined by game theorist Janet Murray in an
excerpt from her article From Game-Story to Cyberdrama. [May 2004]

'* Smith, Harvey.
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Agency is the term I use to distinguish the pleasure of
interactivity, which arises from the two properties of the
procedural and the participatory. When the world responds
expressively and coherently to our engagement with it, then we
experience agency. Agency requires that we script the interactor
as well as the world, so that we know how to engage the world,
and so that we build up the appropriate expectations."

Murray cites the “procedural and the participatory.” The procedural is the term
used to describe the way in which the game world sets the player up for
participation. She explains, “when the world responds expressively and
coherently to our engagement with it, then we experience agency.” The world
responding expressively and coherently is related not only to the pleasure we
receive from interacting with objects placed within the game specifically geared
for our manipulation, but it also refers to the level of participatory control we
have over our avatar or character and the ease at which this control is achieved.
This is to say that the gamepad or other control interface allows us to freely make
our avatar run, jump, swim, punch, kick and so forth. Agency is the amount of
freedom we have to make these choices within a game and this function can differ
greatly from game to game. In NHL 2004, the player can only make the avatars in
the game play hockey and fight. But in a game such as Max Payne 2: The Fall of
Max Payne, the player has a significantly larger level of urgency in that nearly
any door, box, cart, TV etc. can be affected by the player’s choices. These are
examples of direct action, but with S3D it is important to understand the
improvement of such concepts as anticipation and reaction.

In a study by James Boritz and Kellogg Booth “investigating the ability to
interactively locate points in a three dimensional computer environment using
both monoscopic and stereoscopic visual feedback models” conducted at the
University of British Columbia, it was found “that stereoscopic performance is
superior to monoscopic performance [...] and that head tracking had no
appreciable effect upon performance.”'® Although Boritz and Booth’s study was
not conducted using video games as the computer environment, the data stands to
corroborate our experience of agency as both reaction and anticipation in a video
game space. In Need for Speed: Underground the ability to anticipate and react
quickly to obstacles such as oncoming traffic and sharp turns is significantly
increased. The perception of depth through motion parallax allows for our eye-
brains to visually gauge the perceived distance between our avatar (car) and the
oncoming obstacles and then to make faster decisions than we would be able to
playing the game using a conventional display or other monoscopic viewpoint.

' Murray, Janet: “From Game-Story to Cyberdrama,”

http://www.electronicbookreview.com/v3/servlet/ebr?essay_id=murray&command=view_essay May 1,
2004. Murray, Janet - Hamlet on the Holodeck - MIT Press 1998, ISBN 0262631873

16 Boritz gc Booth
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Having explored agency, and now understanding the pleasures of having control
over the world we must examine the final element in our immersion
model—Urgency.

2.3 Urgency

Urgency can be best defined in this paper as an identification that occurs in the
gamer with the onscreen avatar also known as the player-character and it is
through this identification that belief is suspended and the game world becomes
real for the gamer'”. Urgency is placed after agency in this discussion in that the
participatory structure “demands we account for both agency and the player
character. The player-character, a representation of the player within the realm of
a game’s projected world, is a trope of participatory media in general, and games
in particular.”'®

Urgency is also a byproduct of pressures the game places on the player to act for
their avatar and thereby, themselves. In an FPS or Simulation like Unreal
Tournament 2004 or Doom 3 and Lock On: Modern Air Combat identification is
caused through direct player action, shoot the marine, kill the demon, fly the plane
and so forth. The avatar onscreen can only be represented through the weapon
they are currently holding; their hand in the frame or a reflection in a mirrored
surface and therefore, the player takes on the identity of the avatar and must act
accordingly. Sherry Turkle predicates that when participating in a gaming
experience, “you have to do more than identify with a character on the screen.
You must act for it””". Turkle argues that this control sets into motion a new
mode of identification: identification through action. In MYST IV: Revelation and
MYST URU: Ages Beyond Myst identification takes place in the form of the player
being addressed directly by other characters thus becoming part of the world in
which the game inhabits additionally the undeveloped nature of the avatars
motivates the player to define their avatar themselves, thus acting for the player-
character, designing the way they look and becoming them. In Warcraft 111 or
Empires: Dawn of the Modern World, the player may identify with their soldiers
and agents, but the strongest element of urgency is weakened due to the player’s
lack of direct participation as a single character and the lack of a first-person
POV.

Urgency depends on realism and agency to be affected through either
conventional or S3D as the viewing medium in the gaming experience. Due to the
effect of presence caused by the increased sense of realism from the stereoscopic
depth cue the player may identify with an avatar in a game utilizing the first

"7 Suspension of Disbelief relating to Urgency credited to Dave Cook at nVidia (talk on

Oct. 28™)
' Gingold, Chaim. Miniature Gardens & Magic Crayons. Ch. 5: POV.
http://www.slackworks.com/~cog/writing/thesis/pov.php

" Turkle, S., The Second Self: Computers and the Human Spirit. New York: Touchstone, 1985.
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person point of view. The perceived depth through the window of the viewing
space may enhance the sense of “being” in the space and therefore, may invite
the player to “sympathize with the virtual hero, initiating the identification
process with the virtual character. It also situates the player into a special context
in the g%neworld. Players step into a dramatic position in relation to the fictional
world.”

3.0 Other Factors

Aside from the visually impacted factors of Realism, Agency & Urgency, there
are other factors to consider with regards to S3D: Music, Sound and Narrative
(Story). It is outside the scope of this study to go into great detail about these
factors, but it is necessary to mention them and provide some explanation of their
relationship.

3.1 Music & Sound

Always fundamental to gameplay, movie watching or anything else in our lives,
music seeks to connect our emotions to a specific place, time or experience. Ivan
& Chris, reviewers for IGN.com explain.

One of the handiest things about having a great movie license
like The Matrix is that the game music can be lifted directly from
the film. Too often, however, game designers get lazy and don't
use music correctly. That isn't the case with Enter the Matrix.
All of the dramatic fight music is employed here, and it's almost
always applied well. There's something satisfying about kicking
ass in slow motion as the awesome score from the first film
punctuates the action. The blending of one passage of music to
another is handled fairly well throughout, although there are a
couple of moments where the music simply stops, then
resumes.”!

As described briefly above in the section on realism, sound effects and noise can
be used in gaming with great effect to add to the player’s sense of immersion,
presence and the perception of depth. Ivan & Chris continue on Matrix:

The aural goodness doesn't end at the score, however. This is a
sonically rich game, especially if you have the setup to
appreciate it (Audigy 2 and cranking speakers/headphones). The
sound effects from the film are brilliantly captured here,
including the agent-morphing effect, and the Matrix-drizzle
effect (for lack of a better term).

Special attention has also been paid to getting the gunfire and
explosions sounding extra-delicious. There are definite
differences between the cadences of the guns. Beyond that, the

% Michael Nitsche with Maureen Thomas. Stepping Back: Players as Active Participators
' Tvan & Chris. Enter the Matrixreview on IGN.com http://pc.ign.com/articles/403/403841p3.html
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echoes and ambient noise surrounding the hail of gunfire (bodies
being hit, tiles exploding, etc.) sound absolutely amazing.”

Additionally mentioned in realism is the theory that surround sound might have a
considerable effect on the perception of depth and presence when used with S3D.
Similarly the addition of a larger field of view to S3D with surround sound might
enhance and spur the achievement of greater immersion. Both are items
definitely warranting future study, but they both fall outside the scope of this

paper.
3.2 Narrative (Story)

The root of all games is at least a simple concept or at most a complex unfolding
story. Even in games where we think there isn’t any narrative, there usually are
some base elements, which make up a chain of events that entice us and draw us
in. For example, in Need for Speed: Underground the story is simple, but it pits
you as a hotshot driver racing against the best in the business for a chance at
recognition by your peers in an illegal underground street race. And in MYST:
URU, the story is complex and uncovered by you as you move through the rich
and detailed world uncovering clues.

In the future, stories and concepts could be generated specifically for use with the
stereo viewing. Where the elements of the game would all require stereo to push
the narrative along and if stereo wasn’t available, then the game would sorely lack
its core narrative impetus and although playable, it would not be quite as
enjoyable. This proposition is intriguing, but again outside the scope of this paper.

4.0 Ratings, Graphs and Analysis™

This section will explain the rating system created to quantify the effects of each
immersion aspect (realism, agency and urgency) on the various games and genres
chosen for this study and tested under both 2D and S3D display conditions (see
section 1.4.2). It will also break down how each unique aspect rating, factors into
game genre averages and an overall immersion average*. During this analysis,
we will also specifically examine, compare and contrast the unique fashion in
which the tested games were affected by the two modes of dimensional depth
perception using terms outlined above.

4.1 Rating System

The Rating system used in this study is based upon the two modes of dimensional
depth perception in games explained in section 1.4.2. One, is Conventional (3D)

* Tvan & Chris. Enter the Matrixreview on IGN.com http://pc.ign.com/articles/403/403841p3.html
* see Game Evaluations Spreadsheet and Graphs
** see Game Evaluations Spreadsheet and Graphs
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where use of monocular depth cues trick the player into experiencing a feeling of
depth and two, Stereoscopic 3D (S3D) where the addition of Parallax, the
stereoscopic depth cue creates two unique iterations of the same image for the
right and left eye. These two images are usually separated by a distance of 64
millimeters; the distance between an average human’s right and left eyes. This
separation causes retinal disparity where the images slightly overlap one another
and the brain has to fuse the two images together (usually with the help of tools
like the StereoMirror ™ monitor and polarized glasses) in order to make sense of a
new image in which the viewer will perceive depth thus closely mirroring the way
humans view reality.

Here, we are concerned with Immersion and therefore, each aspect of immersion
was rated on a quality scale of five (5). This scale represents the subjective level
on which the aspect either increased or decreased under the display conditions.
The scale can be read as follows:

1 = Poor (the aspect is not affected or even considered)
Realism: physics not believable for world/graphics do not work in S3D
Agency: control is not intuitive or does not fit the world
Urgency: suspension of disbelief /identification does not take place

2 = Fair (the aspect has little effect on the gaming experience)
Realism: physics/graphics do not allow the aspect to affect the
gameplay in a meaningful way
Agency: controls are sluggish, control choice is limited, S3D does not
significantly increase anticipation/reaction time
Urgency: suspension of disbelief /identification is weak

3 = Good (about average, the aspect was considered)
Realism: physics/graphics are believable but do not affect experience
one way or another
Agency: Control/choice does not affect reaction/anticipation either
way, good or bad
Urgency: suspension of disbelief does take place, but identification is
not affected

4 = Great (the aspect has a large impact on immersion)
Realism: physics/graphics are realistic and believable for the world,
though not perfectly contributing to immersion
Agency: control/control choice is vast and anticipation and reaction
time is impacted by 3D and significantly impacted by S3D
Urgency: suspension of disbelief takes place and player/avatar
identification is beginning to form

5 =Excellent (immersion is achieved due to this aspect’s inclusion)
Realism: physics/graphics are very believable and navigable
Agency: anticipation/reaction times are greatly affected/choice is very
open
Urgency: suspension of disbelief/identification takes place and causes
player to feel extremely connected to the gameplay experience, the
game becomes real to him/her

As seen in the descriptions above, a rating of five for all aspects for a specific

game or genre and under a specific display condition would result in a greater
immersion rating thus indicating increased playability and compatibility with the
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specified display condition. Conversely, a rating of one for all aspects or a
combination of ratings for each aspect would produce weak results.

First-Person Shooter (FP5) 6 Games
Realism Agency urgency _
Averages 53D 5 4.7 4.8
Averages 3D 4 3.3 3

Fig. 3 An example of a rating table.

After the data has been input, a radar graph is produced. This graph resembles
our model shown above without immersion at the center. The three aspects are
arranged at the three points of the triangle. Each point is the highest rating (5)
that can be achieved with lower ratings falling closer in towards the center. For
each graph, there is a legend showing the color of the points to be plotted for the
display conditions. These points are plotted based on the data attached to each
aspect. Lines are then drawn connecting the points plotted.

First-Person Shooter
Realism Averages 530
—— Averages 30
Ufgency Agency

Fig. 4 Example of a data graph

Data graphs are produced for each game tested in this study as well as for the
averages calculated from the aspects over the whole of a genre.

Once a graph is completed, an immersion rating is calculated. To create such a
rating, the results from each aspect under a display condition are averaged. This
average yields a greater accuracy as it is mathematically rather than arbitrarily
calculated from the subjective data. The immersion rating is listed to the far right
of each game or genre’s display data. It is not graphed.
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First-Person Shooter (FP5) 6 Games

Realism Agency Urgency Immersion Average
Averages 53D 5 4.7 4.8 4.8
Averages 3D 4 3.3 3 3.4

Fig. 5 Example of a rating table with Immersion Average

In addition to the data assembled and graphed for each game, this study also
includes averages of each aspect collected from the range of games in a specific
genre. Calculated in the same way, the averages for each genre’s aspect data is
then re-averaged to achieve an immersion rating for the whole genre under each
display condition. This is important because it allows the reader to identify the
genres most affected by S3D at a glance.

First-Person Shooter (FP5) 6 Games
Realism Agency Urgency Immersion Average
Averages 53D 5 4.7 4.8 4.8
Averages 3D 4 3.3 3 3.4

Fig. 6 An example of a genre average table.

4.2 Data Explanations: Compare and Contrast

With an understanding of how the data in this study is compiled, tabled, graphed
and calculated for immersion we can begin to explain the ratings given to
particular games and their genres, comparing and contrasting the differing display
modes’ strengths and weaknesses. Ultimately we will find that S3D is a superior
display mode due to its allowance for depth perception.

4.2.1 Genre Comparison and Contrast

The First-Person Shooter and Simulation genres both exhibited a calculation of
(S3D 4.8) as the immersion average rating. Interestingly, their immersion ratings
under the conventional category both dropped over a full point and a half. This
suggests that these two genres are the most likely to benefit from the addition of
stereo with Racing (S3D 4.2), Sports (S3D 4.0), Third-Person Action (S3D 3.8)
and Real-Time Strategy (S3D 3.7) following behind.

From the overall genre immersion responses to S3D it can be said that all the
games performed better than average with the addition of stereo. Realism was
most affected through S3D yielding a rating of no less than 4.3. Agency and
urgency’s baseline ratings were 3.3 and 3 respectively. In contrast, under
conventional display conditions, the three factors’ overall performance was as
expected. Each aspect rated in at a full point or more less than that of S3D.
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4.2.2 Game Comparison and Contrast

Over the six genres explored in this study, twenty-four games were tested. From
these games we have gleaned some insight into the specific elements of each
immersion aspect most affected and affecting through the use of S3D. Itis
interesting to note the significant difference in the numbers between S3D and
conventional display conditions consistent throughout the entire range of subjects.
Pursuant to this level of consistency, it is necessary to cite unique examples from
the test subjects, therefore solidifying the position of S3D as the superior display
condition.

In the First-Person Shooter genre, the most significant examples of achieved
immersion through S3D are AmericaOs Army: Special Forces, Dooga Bron
2.0. Many factors other than the addition of perceived depth contributed to these
games rating at 5 across the board and averaging a 5 for immersion. AmericaOs
Army and Doom #hake use very good use of reality mimicry and level of
control, something the developers spent a great deal of time perfecting. Not only
do these two games graphically resemble reality in a way that is nothing short of
astounding, the use of sound, narrative and the other elements all come into play.
Perceived depth through the use of S3D in these two subjects added to the already
real worlds. The stereoscopic depth cue allowed for all of the elements previously
developed into the game to take a greater shape.

AmericaOs Armyiccessfully attempts to simulate the journey through boot camp
and then into real war situations. Parallax allowed for increased accuracy with
any weapon in the game and in hand-to-hand combat situations, the ability to
gauge distance from opponents more effectively was instrumental in creating a
more fluid feel to the gameplay under S3D. Conversely, when returning to testing
this game under conventional display modes, the fluidity of gameplay was
palpably shunted. All of the aspects reflect this notion in the data, differing from
S3D at over a point or more.

Doom 3is an addictive thrill ride developed to be incredibly realistic from a
graphical standpoint. Dynamic lighting is used extensively in this game and
interactive lighting elements really help to create a sense of dread throughout the
ever-increasing speed of gameplay. Under conventional display conditions, this
game is exciting, but immersion is not achieved. This fact is only solidified upon
playing the game in S3D. The effect of looking through a window onto an
incredibly harrowing space is extremely evident and the downright scary
moments in game are compounded by a feeling of “being there.” Sound plays an
important part in the location of enemies in this game that relies heavily on
shadows to create the mood. Monocular depth cues are omnipresent in this
subject, but the joining of sound and perceived depth significantly increases
urgency and the sense of heightened agency through this pairing is very effective;
so much so, that to the tester, the game is nearly unplayable without S3D.
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Simulations such as Lock On: Modern Air Combat performed extremely well
under S3D. The ground terrain is gloriously detailed and really sells a sense of
speed (motion parallax) when you're cruising a few feet off the ground. Lock On
doesn't take any shortcuts in terms of details; the cockpit is extremely realistic in
the sense of being photo-realistic down to Russian acronyms on some of the
switches in foreign planes. And the buttons, stick and switches all look as if you
could reach out and touch them through the display, but only under S3D. In
addition, presence due to the incredible graphics and sense of perceived real
depth exists only under S3D. Meaning that more than other games of the genre if
not the other subjects, this one seems to actually be real and that alone draws the
player in and makes them feel like a real pilot who may or may not have any idea
how to fly a combat aircraft.

Games of the Racing genre such as Need for Speed: Underground yielded some
of the most enjoyable play experiences when paired with S3D. Under
conventional display testing, agency was most palpably affected which in turn
affected the sense of presence allied with urgency rated at 3 and 2 respectively.
This was due in large part to the feeling of compressed space. Turns made at high
speeds became frustrating due to a lack of notification. But, with enhanced depth
perception, compressed space is relieved, avoidance of obstacles and anticipation
of traffic allowed a more fluid feeling of control making the play experience
much more enjoyable. Immersion was achieved through S3D in this game and
was greatly hindered once returning to conventional conditions.

Tron 2.0is separate and apart from the above-mentioned games only in its dual
nature as both a FPS and Racing title. As an FPS, Tronmakes great use of
monocular cues like “depth cueing” and perspective but really shines with depth
perception through S3D increasing weapon accuracy and realism. The most
unique and significant effect of S3D over conventional modes on this game is
during the Lightcycle races. A hyper-speed version of other games in this genre,
quick reflexes and a cool head dominate agency in this subject. Parallax greatly
increased the reflexes of this tester to the point where experiencing the game
without S3D made control seem sluggish and sometimes unresponsive.

Sports games tested in this series like NHL 2004performed better than initially
expected averaging a 4 for S3D immersion. When using S3D, the game looks and
feels like the player is a spectator watching an exciting hockey game. The
increased sense of depth really makes this a visceral experience with one major
difference —the viewer is not only a spectator but also a participant. As this
participant, the player experiences the thrill wished by every sports fanatic, being
not only able to shout at the players what to do, but to effect change themselves.
Realism was most enhanced through S3D.

Third-Person action games generally give the player the sense of handling a

marionette in gameplay experiences. When paired with S3D, these games tend to
exhibit qualities not unlike watching a movie. Most notable in this genre are Hulk,
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Max Payne 2: The Fall of Max Payrmad MYST URU: Complete Chronicles.
Each of these games exhibited an increased sense of presence through S3D, as if
the player were standing in the scene watching as the story unfolds. Though
many games of this genre were rated highly, realism and urgency were most
directly affected and thus immersion is achieved. It is noteworthy that these
games performed better than suspected as far as their look over their control.
Games of this genre were expected to have control features greatly affected by
S3D, but it was found through the study that the games’ appearances were more
affected and appeared more natural.

When comparing with other genres significantly impacted by S3D, the Real-Time
Strategy genre generally falls short in no small part due to its experience
mirroring that of playing chess; rating immersion at 3.7 for S3D and 3.2
conventional. This is not to say that it did not exhibit changes and increased
playability through the use of S3D. In fact, urgency was greatly affected in the
example of Empires: Dawn of the Modern Worl@his author’s nostalgia for
setting up battlegrounds with G.I. Joes and Lincoln Logs as a youth greatly
influenced the effect this game yielded through S3D. The game, like many
others in this test series may not have been intended for use with S3D, but it
performs admirably. Receiving a rating of 3.7 for immersion achieved.

5.0 Future Thoughts and Conclusion

We have seen how Stereoscopic 3D will have a significant impact on the gaming
experience through achieving enhanced immersion, as a result of creating a higher
degree of realism. We have also compared this effect on both conventional and
S3D display modes, centering in on the visual portions of immersion, but we did
not consider how an increase or decrease in field of view (FOV) could affect the
immersion process. It would be highly important to consider this in future studies
relating to this study’s data. It would also be beneficial to conduct further study
into the effect of sound and surround sound with regards to its pairing with S3D
and enhancement of the immersive experience.

Another question remaining is to whether S3D is theoretically versus monetarily
viable in both the console and arcade market. This author thinks that the addition
of a more immersive display technology like the StereoMirror™ monitor will
greatly increase the enjoyment consumers receive from their games and their
friends will have the opportunity to participate as spectators using disposable
glasses—especially applicable in arcade and simulator situations, where
spectating is considered to be half the fun. Yet another facet to consider would be
how online games and communities would benefit from S3D. This was outside
the scope of this project, as these games require a great deal of setup and invested
time.

Looking at the five factors and the above analysis, it is most likely that stereo
viewing has the greatest impact on urgency and a significant impact on agency
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and realism. The connection of stereo to all of the above will have to be qualified
through another phase of this project specifically focusing on the effect of each
factor on actual gamers with respect to 3D and S3D viewing modes. The genres
that will receive the most benefit from stereo seem to be simulation, racing and
first-person shooter, but with a little prodding of the developers, the other genres
could be just as functional.® It can be said that Stereoscopic 3D, in relation to the

2 (See Appendix: Game Evaluations)
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7.1 Appendix: Game Genres>’

Adventure/Action:

Adventure games are games that involve exploration of, and interaction with, the
environment as a main facet of gameplay. Notable console adventure games include the
Legend of Zelda series, the Tomb Raider series and the Grand Theft Auto series. A more
precise term for this genre is action adventure. The Spiderman 2 game we have been
testing is also found under this genre.

Educational:

Educational games, as the name implies, attempt to teach the user using the game as a
vehicle. Most of these types of games target young user from the ages of about three
years to mid-teens; past the mid-teens, subjects become so complex (e.g. Calculus) that
teaching via a game is impractical. Numerous subgenres exist, each for a different field
(math games, typing games and so on).

Notable games in the genre include the Carmen Sandiego series, Mavis Beacon Teaches
Typing, and the Oregon Trail series. Programming games like Robocode and Core War
may also be put in the educational category. A somewhat less serious approach to the
genre is typified by the typing tutor The Typing of the Dead.

Fighting:

Beat 'em up or fighting games emphasize one-on-one combat between two players, one
of whom may be computer controlled. These games usually focus on martial arts, which
are usually so dramatic and physically impossible as to be comical. Some of these games
may also employ hand-held weapons in addition to or instead of performing combat
gymnastics (such as Soul Calibur and some characters in Mortal Kombat). This genre
arose in the mid-1980s and became a phenomenon with the release of Street Fighter II;
the genre is still popular today. Notable series of games include King of Fighters, Mortal
Kombat, Street Fighter, Soul Edge, Soul Calibur, Tekken and Virtua Fighter.

First-Person Shooter:

First-person shooters (FPS) emphasize shooting and combat from a specific perspective.
Most FPS's place the player behind a gun or other weapon with the player's "hand"
holding the weapon. This perspective is meant to give the player the feeling of "being
there." Most FPS's are very fast-paced and require quick reflexes. Because of the
perspective, these games tend to be very violent. Recent studies have shown that these
types of game actually improve user's reflexes (as in reaction time). The same study
showed that little time was needed (as little as a few hours) to see improvements in
reaction times.

To be an effective game, an FPS needs to be both fast and 3-dimensional, which put them
out of the reach of most consumer hardware until the early 1990s. DOOM was the
"breakout" game of the genre; it used a number of clever techniques to make the game

% taken from WordIQ
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fast enough to run on average machines.

MMOGs and MMORPGs:

Massive Multiplayer Online Games and Massive Multiplayer Online Role-Playing
Games are subscription-based virtual worlds for thousands of players to interact together.
Meridian 59, Ultima Online, EverQuest, Final Fantasy XI, and Lineage are some of the
more popular MMOGs. This genre has spawned a new level of player guilds. Guild
examples include Fires of Heaven, Afterlife, Hoss, and Phank.

Platform:

Platformers, also called side-scrollers, view the game area from a side or "cutaway"
perspective. In these games, the background or playing area smoothly scrolls as the
player moves about, hence the name. These games are traditionally 2D, but some have
employed 3D computer graphics effectively. Traditional elements of these games include
running, jumping and some fighting. Side-scrollers were some of the first types of video
games and are still popular today, usually with younger players.

Notable games and series include Donkey Kong, Super Mario Brothers, Lode Runner,
and Sonic the Hedgehog.

Puzzle:

Puzzle games require the player to solve logic puzzles or even navigate complex
locations such as mazes. This genre frequently crosses over with adventure and
educational games. Minesweeper, Q*Bert, and Tetris are probably the best-known games
in this genre; see list of computer puzzle games for more.

Racing:

Racing games are one of the most traditional of genres. They typically place the player in
the driver seat of a high performance vehicle and require the player to compete against
other drivers or sometimes, just time. Emerging in the early 1980s, this genre is still very
popular today and continues to push the envelope in terms of graphics and performance.
A popular subgenre of the racing game is the kart racing game, which simplifies the
vehicle handling and introduces various obstacles and other quirks to the racetrack.

Notable racing games include OutRun, Gran Turismo and Mario Kart.

Retro:

Retro games are those early games following a simple (if not simplistic) interface, which
involves at most simple four-directional movement and one basic command. "Retro" is
not necessarily a genre, as many seemingly unrelated games could be likened together
under this umbrella. Most pre-Nintendo Entertainment System console and arcade games
could be classified as "retro". Pong and Pacman are probably the two most notable
examples of the genre.

Rhythm:
Rhythm games challenge the player to follow sequences or develop specific rhythms.

Page 29 of 41



Some games require the player to tap out rhythms using a game controller or keyboard
while others require the player to actually dance in sync to music. This genre arose in the
late 1990s with the ever-increasing popularity of rap music and the success of Dance
Dance Revolution. Also see audio game.

Role-Playing:

Computer role-playing games (CRPGs or simply RPGs) place the player in a fantasy or
science fiction setting. Most of these games are similar to traditional role-playing games
played with pencil and paper (notably D&D) except, in this case, the computer takes care
of all the record keeping and nondeterministic elements such as die rolling. Most of these
games have the player acting in the role of an "adventurer" who specializes in a certain
set of skills (such as combat or casting magic spells). These skill sets are normally called
"classes" and players can normally control one or more of these characters. Since the
emergence of affordable home computers coincided with the popularity of pencil and
paper role-playing games, this genre was one of the first in video games and continues to
be popular today.

Though nearly all of the early entries in the genre were turn-based games, modern
CRPGs have introduced a real-time aspect, thanks largely to the success of Diablo and
similarly designed games. Thus, the CRPG genre has followed the strategy game's trend
of moving from turn-based to real-time combat.

Serious:

Recent times have seen the emergence of a new genre called serious games. Serious
games are targeted at adults and teach them real-world concepts via games. These games
are contracted by large companies (such as Wal-Mart) to supplement their educational
budget. For example, a game that teaches a manager how to run a Wal-Mart Supercenter
may cost $1 million to develop, as opposed to having all the managers attend seminars
that cost $20 million. As with traditional computer games, serious games are designed to
be engaging, fun and competitive so that users will be encouraged to continue playing
(and therefore learning from) them.

Serious games are too new have had a significant effect on the game industry and, since
most are developed specifically for one client, they are not released for retail sale to the
general public. However, many large corporations are starting to leverage the educational
and financial benefits of serious games in addition to traditional professional training.

Fixed Shooters:
Fixed shooters emphasize shooting enemies, whether they are human, alien or insect.
These games usually employ a top-down or fixed side perspective. Players have very
limited mobility in these games, usually just being able to select their position on the
screen. Quite often the game will auto-scroll, moving the player along a fixed path at
nearly all times.

Some fixed shooters have first or third person elements and allow the players to aim at
the screen instead of moving around on it. These are called rail shooters. Most of these
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games can be played (though not completed) in a matter of minutes. Some of these games
do not even have a formal ending; instead they just get progressively harder. Another of
the earliest genres, these types of games have fallen in popularity though they still have a
strong hobbyist following.

Other games that qualify as fixed shooters include Space Invaders, the archetypal game
of the genre, Asteroids, Missile Command, Galaga and Robotron.

Shoot 'em up:
Scrolling shooters, also known as “Shoot ‘em ups” or “Shmups”, emphasize fast-paced
shooting on a large scrolling playfield.

The distinction between a shooter and a shoot ‘em up is not well defined, but this is
another early genre which has a mixed following today.

Shoot ‘em ups are further divided into horizontal (side view) and vertical (top view)
shoot ‘em ups, but there are also some borderline cases like alternating horizontal and
vertical stages in Konami’s Axelay, or even 3-D graphics and third-person perspective
like in Nintendo’s Starfox, which is, at heart, still a shoot ‘em up.

The first shoot ‘em up was Defender, a horizontal scroller released by Williams in 1980.
However, the shoot ‘em up renaissance is believed to have started with Konami’s Gradius
in 1985, which introduced several of the features now standard in most modern shoot ‘em
ups. Seminal titles such as Darius by Taito and R-Type by Irem followed in successive
years, and hundreds of games of a similar formula have since been produced.

Simulation:

Some do not consider simulations to be games at all, but rather "digital toys" or "software
toys." Indeed, this is how Will Wright, the designer of the most popular video game of all
time, The Sims, describes his games. These games aim to simulate a specific activity
(such as flying an airplane) as realistically as practically possible, taking into account
physics and other real-world limitations. Some require a great deal of reading before the
game can even be attempted, while others include a simple tutorial. Some of these types
of games, such as flight simulators, have a limited following, while others, such as The
Sims have an enormous following, including those who don't consider themselves
"gamers."

Flight simulators are their own well-developed subgenre of simulation, as are wargames.
Games such as The Sims, SimCity, SimAnt, and SimEarth are combinations of simulation
and strategy.

Sports:

Sports games emulate the playing of traditional physical sports such as baseball, soccer,
American football, boxing, golf, basketball, ice hockey, tennis, bowling, rugby, etc. Some
emphasize actually playing the sport, while others emphasize the strategy behind the
sport (such as Championship Manager). Others satirize the sport for comic effect (such as
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Arch Rivals). This genre emerged early in the history of video games and remains
popular today and is extremely competitive, just like real-world sports.

Strategy:

Strategy games focus on careful planning and skillful resource management in order to
achieve victory. Classified as "thinking games," these products are targeted at teens and a
more mature audience. Most of these games are turn-based as opposed to realtime, but
there are some that are realtime or mix the two types of play (such as X-Com). This genre
has had a consistent following since the mid-1980s.

The two main subgenres are turn-based and real-time games. Turn-based games were
originally the common form of strategy game, the computers of the time being too slow
for real-time interaction, and go back to Star Trek games played on teletypes. Early home
computers were soon adopted for wargames, and the genre expanded from there.

The vast majority of strategy games could be called "war strategy games" as the vast
majorities have heavy focus on military combat. For real-time games the focus is
generally on military battle tactics(e.g. reconnaissance, flanking, etc.). While turn-based
games are more focused on the strategy part of war (i.e. looking at war from a General's
perspective).

Some examples of the real-time games genre are: Warcraft, StarCraft, Command and
Congquer, and Total Annihilation.

Examples of turn-based games include Sid Meier's Civilization and the Heroes of Might
and Magic series.

Survival Horror:

Survival horror games focus on fear and attempt to scare the player via traditional horror
fiction elements such as atmospherics, death, the undead, blood and gore. Many of these
games include first-person shooter elements. The genre is thought to having originated
with Alone in the Dark and to a lesser extent System Shock, and was popularized by the
Resident Evil series. Other notable games in the genre include Silent Hill and Fatal
Frame (Project Zero).

Third person shooters:

Third-person shooters (TPS) employ a specific perspective for the player. This is
normally just behind the game character, but it is sometimes an isometric perspective.
Many of these games are classified in other genres as well (such as Tomb Raider). The
Grand Theft Auto series falls into this genre, as do such games as Heretic II, Jet Force
Gemini, Mafia, Magic Carpet and Oni.

Traditional:

Most popular board games, card games, and the like have been computerized to some
degree or another. For example, almost 1000 freeware board games are available written
in Zillions. Computer game programs can be worthy opponents and can help improve
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one's skill at traditional games.
Chess, Checkers, Othello (a.k.a. Reversi), and Backgammon have world-class
computer programs.
_ Mah-jongg and related games are immensely popular in Japan.
I-go, popular in Asia.
Magic: The Gathering has had computer versions for some time.

Page 33 of 41



7.2 Appendix: Monocular Depth Cues'

Light and shade

et

Relative size.
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?
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Light and shade provide a basic depth cue.
Artists learn how to make objects look solid or
rounded by shading them. Cast shadows can
make an object appear to be resting on a
surface.

Bright objects appear to be nearer than dim
ones, and objects with bright colors look like
they’re closer than dark ones.

Relative size involves the size of the image of
an object projected by the lens of the eye onto
the retina. We know that objects appear larger
when they are closer, and smaller when they are
farther away. Memory helps us to make a
judgment about the distance of familiar objects.
A person seen at some great distance is
interpreted to be far away rather than small.

Interposition is so obvious it’s taken for
granted. You perceive that the handbook you
are now looking at is closer to you or in front of
whatever is behind it, say your desk, because
you can’t see through the book. It is interposed
between you and objects, which are farther
away.

Textural gradient is the only monocular depth
cue articulated by a psychologist in modern
times. The other cues were known and used by
painters by the time of the Renaissance. A
textured material, like a grassy lawn or the
tweed of a jacket, provides a depth cue because
the texture is more apparent as the object is
closer to the observer.

Aerial perspective is the diminution in
visibility of distant objects caused by
intervening haze. Often, distant vistas will pick
up a bluish haze because of the scattering of red
light by the intervening atmosphere. In thick
fog or haze, objects may not be all that distant.
Sometimes called aerial distortion.
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Motion Parallax

Parspactive,

Motion parallax is a depth cue, which can be
provided in the visual world or in moving-
image displays, and can be achieved, for
example, through the rotation of an object. A
familiar example of this cue is seen from a
moving car. Everyone has noticed that
telephone poles move past more rapidly than
the distant hills. Not all graphic compositions
can include motion parallax, but the use of
motion parallax can produce a good depth
effect, no matter what the spatial orientation of
the axis of rotation. This axial independence
indicates that motion parallax is a separate cue
from stereopsis. If the two were related, only
rotation about a vertical axis would provide a
depth effect, but even rotation around a
horizontal axis works. The point is made
because some people think stereopsis and
motion parallax are manifestations of the same
entity. Motion parallax — as in the rotation of
an object, for example — is a good cue to use
in conjunction with stereopsis because it, like
other monocular cues, stresses the stereoscopic
cue. However, details or features of rotating
objects are difficult to study.

Perspective, sometimes called “geometric,”
“rectilinear,” or “photographic” perspective, is
the most important extrastereoscopic depth cue
for our purposes, since it scales the
stereoscopic depth cue. 2 Computer-generated
images with a strong perspective cue look
deeper and may be easier to view, as we shall
learn in later chapters. Perspective is the
relationship between foreground and
background objects. If it is exaggerated, or if
there are perspective cues such as lines
receding to a vanishing point, the image’s
depth will be enhanced.
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Depth Cuing is the name of a technique used
in computer graphics. Depth cuing reduces the
intensity of the object in proportion to the
distance from the viewer. Depth cuing.

Dhapify cuing

" Taken from StereographicsO HandbdokDr. Lenny Lipton
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7.3 Game Evaluations Spreadsheet and Graphs

Make sure that you have the Game Evaluations (SPMV(SMGameData)041112.xlIs) on
your computer and click here.
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8.0 Glossary
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Definitions:"

Accommodation. Focusing of the eyes.

Accommodation/Convergence Relationship. The habitual relationship established
between the focusing and converging of the eyes when looking at an object in the visual
world.

Agency. Originally defined by Janet Murray. Agency in this context can be seen as the
amount of control a player has on his or her avatar or in game controllable element. One
of three elements, which help to create immersion in game play.

Binocular. Two eyes. The term “binocular stereopsis” is used in some psychology
books for the depth sense simply described as “stereopsis.”

Conjugate Points. See Corresponding Points.

Convergence. The rotation of the eyes, in the horizontal direction, producing fusion.
The term has also been used to describe the movement of left and right image fields or
the “toe-in” or rotation of camera heads.

Corresponding Points. The image points of the left and right fields referring to the
same point on the object. The distance between the corresponding points is defined as
parallax.

Crosstalk. Incomplete isolation of the left and right image channels. Crosstalk is a
physical entity, whereas ghosting is a psychophysical entity. Crosstalk in a stereoscopic
display results in each eye seeing an image of the unwanted perspective view. In a
perfect stereoscopic system, each eye sees only its assigned image.

CRT/LCD Space. The region appearing to be within a CRT/LCD display screen or
behind the surface of the screen. Images with negative parallax will appear to be in
CRT/LCD space.

Depth Range. A term that applies most appropriately to stereoscopic images created
with cameras. It is the distance from the ZPS point to the background point having

parallax, which is acceptable in terms of ease of viewing.

Disparity. The distance between conjugate points on overlaid retinae, sometimes called
retinal disparity. The corresponding term for the display screen is parallax.

Extrastereoscopic Cues. Those depth cues appreciated by a person using only one eye.
Also called monocular cues.

Fusion. The combination, by the mind, of the left and right images — seen by the left
and right eyes — into a single image.
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Ghosting. The perception of crosstalk is called ghosting. Stereoscopists have also used
the term “leakage” to describe this phenomenon.

HIT. Horizontal image translation. The horizontal shifting of the two image fields to
change the value of the parallax of corresponding points. The term convergence has been
used to denote this concept.

Homologous Points. See Corresponding Points.

Interaxial Distance. Also interaxial separation. The distance between camera lenses’
axes. See t.

Interocular Distance. See Interpupillary Distance.

Interpupillary Distance. Also interpupillary or interocular separation. The distance
between the eyes’ axes. See t.

Monocular Cues. See Extrastereoscopic Cues.

Parallax. The distance between conjugate points. It may be measured with a ruler or,
given the distance of an observer from the screen, in terms of angular measure. In the
latter case, the parallax angle directly provides information about disparity.

Planar. Flat. Two-dimensional. A planar image is one contained in a two-dimensional
space, but not necessarily one, which appears flat. It may have all the depth cues except
stereopsis.

Plano-Stereoscopic. A stereoscopic display, which is made up of two planar images.
Realism. A degree of similitude of the simulation to the real world. Most gamers and
developers attach great importance to the increasing realism of games. This notion is
sometimes attacked by a minority of gamers, who argue that developers do not spend
enough time and resources on improving the gameplay. One of the three points which
help to create immersion in games.

Retinal Disparity. See Disparity.

Stereo. Short for stereoscopic.

Stereopsis. The binocular depth sense. Literally, “solid seeing.”

Stereoscope. A device for viewing plano-stereoscopic images. It is usually an optical
device with twin viewing systems.
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Surround. The vertical and horizontal edges of the screen immediately adjacent to the
display.

Urgency. A sense of emotional “connectedness” one may feel toward his/her avatar or
controllable element. Also can be called engrossment. One of three elements which seek
to form immersion in game play.

Viewer Space. The region between the display screen surface and the viewer. Images
will appear in this region if they have negative parallax.

Window. The stereo window corresponds to the screen surround.

ZPS. Zero parallax setting. The means used to control screen parallax to place an
object, or a portion of an object or picture, in the plane of the screen. ZPS may be
controlled by HIT. When image points have ZPS, prior terminology would say that they
were “converged.” That term is not used here in that sense, because it may be confused
with the convergence of the eyes, and because the word implies rotation of camera heads
or a software algorithm employing rotation. Such rotation invariably produces geometric
distortion.

i Taken in part from StereographicsO HandbdgkDr. Lenny Lipton
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