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PART 1
CRITICAL ESSAY

1

CHAPTER 1
INTRODUCTION
Critique of the Paper Medium, and a Demand for an Interactive [Multi-]Medium for Analysis
Historically, writing has been the primary mode for analyzing art and music. Analysts
generally turn to the written word (books, journal articles, etc.) in their efforts to find and
explicate meaning within works of art. While much writing has transferred into the digital
medium—online journals and e-books, for example—it clings to the format of its predecessor:
words (and images) on a white canvas. Unfortunately, words and images may be either
insufficient or inefficient in analyzing the sensual richness of multimedia and interactive
art/music.
When attempting to write about moving image, video games, or other forms of A/V art,
one must make extensive use of verbose language to describe the visual aesthetics, sonic
material, or the experience of empathizing with characters on screen, before one may begin
writing an in-depth and informative analysis of the work. To be sure, analysts may incorporate
static screen shots of the video and/or musical examples of the audio to demonstrate the media
being described; however, these snapshots fall short of truly representing the experience of the
media, and in many cases, certain audiences may not be able to read music notation or
understand how to interpret spectrograms without hearing the audio to which it signifies.
In an attempt to address these concerns, analysts might consider imposing their written
analyses directly onto the visual medium in the form of subtitles. 1 In this way, all of the
important data (sound, visuals, and analytical text) would exist in one place and would be
presented efficiently. However, due to the fixed limits of the basic video medium and its

1

See Liu, Liao, and Cheng-Jun Peng, “Applying the Technology Acceptance Model and Flow Theory to Online
E-Learning Users' Acceptance Behavior,” Issues in Information Systems 6, no. 2 (2005): 175-181.
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playback, the subtitle format would likely fail to adhere to the viewer's preferred pace. Differing
levels of familiarity, interest, and theoretical backgrounds of the media being analyzed make it
desirable to provide the possibility of adjusting the speed of the video such that users may repeat,
skip, or pause sections of the analysis.
Analysts may also want to spend a large portion of an analysis highlighting a specific
moment in a piece of A/V art. If the analysis is embedded within the A/V media, it may be
necessary to pause playback of the image and sound in order for the viewer to read in-depth
analyses of a small section. For any discussion of the audio to occur, the aural experience must
be suspended until viewers are finished reading the text.
In creating tA/v\Am (The Audio/Visual Analysis Machine), I propose a solution to these
problems. Using Max with Jitter to process graphics while simultaneously processing digital
audio signals, I built an audio/video player that gives the user complete control over the playback
rate, direction, and cursor position without affecting the pitch content of the audio. This allows
the user to control the pacing of the text and sensory data, as well as repeat playback at a
comfortable rate. Thus, users may slow down, reverse, and pause/hold audio and video
information in order to experience a single moment that may be critical to the analysis. Utilizing
a granular synthesis module, the pitch and timbre of the audio are maintained as the user
manipulates time. This provides analysts with a tool with which they can freeze audio to
demonstrate the techniques being used at a particular point in time.
While tA/v\Am may be used to analyze any medium containing audio and/or video, it is
especially elegant in analyzing video games, since both are interactive audio/video formats.
Those interested in analyzing video game music will be able to effortlessly show, for example,
how a character's interaction with its environment affects the sounds or music within a game.
tA/v\Am, however, also proves valuable to music theorists looking to provide interactive
3

audio/video musical examples. For example, theorists may use tA/v\Am to display audiovisual
diagrams, encouraging readers/users to manipulate and hear for themselves the musical
relationships that the theorist is illustrating. tA/v\Am may also be applied to the music theory
classroom. Instructors wishing to demonstrate long-form tonal trajectories to students can simply
generate videos, synchronizing audio with, for example, Schenkerian diagrams. 2 Then, the
instructor can easily 'scrub' through the video, allowing students to hear the ursatz directly, and
how it is articulated by the foreground/middleground structures. Finally, theorists may also use
the software to enhance conference paper presentations, scrubbing through their own interactive
analyses in front of an audience and zooming into moments by pausing the video for in-depth
discussions on a sounding sonority. This binds the theoretical discussion to the audio example,
solving the otherwise detached method of first presenting the theory, followed by the audio.
In many ways, my goal in this research runs antithetical to the act of writing a
dissertation—a textual medium [document] for doctoral students to contribute research to their
field of study. With my dissertation, I seek to participate in the advancement of analytical
mediums, accounting for current technological trends and asserting the importance of non-textual
or fully mediated analysis. Indeed, I argue that as far as multimedia works of art are concerned, a
high quality interactive musical example/diagram may be the most efficient and illuminating
means of presenting an argument. Thus, the musical diagram should be the core of the analysis,
with the text functioning as supplemental material. In some cases, text may not only be
substantially suppressed, but may be completely removed. I assert that within an interactive a/v
analysis environment, the need for additional text is minimal since the mediated analysis can
speak for itself.

2

See audio/video example here: http://youtu.be/cvVCTTllVdA (accessed February 28, 2015).
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Defining and Using tA/v\Am
tA/v\Am is perhaps a slightly misleading title for the following research. The
Audio/Video Analysis Machine implies some sort of apparatus that does analysis to works of
audio/video mediums—a machine that accepts a specific format of multimedia data as an input
and produces analytical data as an output. I have illustrated this potential misinterpretation below
(figure 1.1).

Figure 1.1. Potential misconception of the title for the Audio/Video Analysis Machine.
tA/v\Am does not execute analyses itself; indeed, missing from figure 1.1 is an agent (i.e., the
theorist) who produces analyses of audio/video works, as well as another agent (i.e., the user)
who experiences the analysis. To extend the industrial metaphor of the machine, the theorist acts
as a mechanic, modifying the machine. The user thus becomes the foreperson, whose duties are
to operate the machine and oversee the analysis. The machine, tA/v\Am, is thus not an analysis5

producing apparatus, but rather, an interactive analysis-displaying apparatus as shown in figure
1.2. 3

Figure 1.2. An interactive analysis-displaying apparatus.
I have built tA/v\Am in the form of real-time audio/video scrubbing software, and indeed,
when I use the term 'tA/v\Am,' I am often referring directly to the software; however, when one
looks solely at the software, one will find that it resembles a media player similar to that of VLC
player, QuickTime, or YouTube. The difference is that it has specialized controls and
functionalities to serve a style of non-linear a/v scrubbing analysis. I thus prefer to use the term,
tA/v\Am, to signify a wider reference: the theoretical methodology. In this way, tA/v\Am may be
defined as the process of using any real-time audio/video scrubbing apparatus to create and/or
experience a multimedia analysis that is operated by the user, whether or not it involves the

3

If one follows this metaphor through, one may note that the analysis is, in a way, 'stuck in production.' It never
leaves the factory, and is never disseminated to the public. Therefore, I want to reiterate that by reassigning the
analysis medium to a machine rather than a written document, I am promoting the reader to a level of active
agency similar to that of a foreperson. This agent is given the freedom to oversee and manipulate his/her
experience of the content produced and assembled by the mechanic (theorist).

6

particular software that I have created.
Since the software I have built functions as a specialized media player, the theorist is
tasked with creating analysis videos. These are videos containing analytical text superimposed
onto the video being described. The user, then, imports these analysis videos into the software in
order to scrub through them, read the text, and experience the audio/video content. To
demonstrate the process of creating a tA/v\Am analysis video, let us take the following example
of a real-time audio/visual sequencer by Arístides García (aka., lasal) called Hexagrama (figure
1.3).

Figure 1.3. Still screenshot of real-time audio/visual sequencer, 'Hexagrama' by Arístides García.
Theorists wishing to analyze this piece using tA/v\Am would have to use video editing software
(Windows Movie Maker, iMovie, etc.) to add subtitle-style or scrolling text to the video, and
render it as a fixed analyzed video. Figure 1.4 shows a screenshot of the theorist explaining the
rotating motion of the lines in the video using superimposed text.

7

Figure 1.4. Fixed video containing the moving image and the theorist's analysis of the content.
While not always necessary, the topics of discussion should temporally correspond with the
events that take place within the video so that one may read the analytical text while viewing and
listening to the content being discussed (figure 1.5).

Figure 1.5. Theorist discussion corresponds with event.

8

Although the time it takes to read the analytical text will rarely map perfectly onto the duration
of the event, the user will be able to set the ideal playback rate of the video once [s]he imports
the fixed media into tA/v\Am, a flexible medium (figure 1.6).

Figure 1.6. User imports theorist's analyzed video into tA/v\Am software.
Thus the purpose of the tA/v\Am software is not to analyze fixed videos, but to transform
fixed [analyzed] videos into something more flexible which users may interact with and
experience. In other words, tA/v\Am is not an analyzer, it is a medium.
This flexible analytical medium provides theorists with new and non-linear techniques to
present their research on multimedia works. I demonstrate the various ways tA/v\Am may be
employed by presenting my own analyses of works using tA/v\Am. In doing so, I often take the
perspective of the tA/v\Am user, via imported screen shots. Consider the following example of
my analysis of Ted Coffey's video work, Blue Cycle: Noise (2008) using the tA/v\Am platform.
In figure 1.7, the user views and listens to Ted Coffey's work, while simultaneously reading the
theorist's text. The hand-written text, written by Coffey, displayed in the center of the screen
reads as follows:

9

noise is only ever an overwhelming,
in some provisional [temporal, spatial, conceptual] context,
of a particular subject's ability to re-/cognize pattern.
The analytical text below (in subtitles), written by the theorist, describes the following concept:
In Coffey's work, both the written and spoken word of his textual message are severely
manipulated, written in chicken-scratch handwriting and spoken distortedly through heavy
digital signal processing, making the message of the text difficult to comprehend. One cannot
rely solely on either the visual or aural cues. Instead, one must rely on his/her ability to recognize
patterns from both modes of perceptual input to discern the message. The catch here is that as
Coffey defines the term 'noise' throughout the piece, he is in part describing this exact concept;
thus Coffey is using a faulty medium (distorted spoken/written text) to demonstrate his message.
As the following figures are presented from the perspective of the tA/v\Am user, we can see how
the user operates tA/v\Am in order to grasp the concept described above. Displayed in the
bottom right-hand corner of figure 1.7 is the speed at which the user watches the video. In this
case, the user views the video at 100%, or 'normal speed.'

10

Figure 1.7. User plays media at normal speed while listening, viewing, and reading text.
Figure 1.8 shows the user slowing down tA/v\Am's playback rate to 20% in order to read the
analytical text at a comfortable rate.

Figure 1.8. User adjusting playback rate to 20% in order to take in the dense information.
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As the user increases the speed of the playback to 200% (double speed), the audio does not
transpose as it would in a typical video player (figure 1.9). In other words, increasing the
playback speed does not cause the speaking voice in Coffey's work to suddenly sound like a
chipmunk. Rather, the granular synthesis algorithm in the tA/v\Am software allows the medium
to be temporally manipulated independent of the pitch. Therefore, the user will hear the speaking
voice at the original pitch, and the theorist can rely on the fact that the user experiences the
medium with no pitch deviation from the original media.

Figure 1.9. User increases playback rate.
If the analytical text moves too quickly, the user may play the media in reverse, catching any
information [s]he might have missed on the first pass (figure 1.10).

12

Figure 1.10. tA/v\Am may be set in reverse.
If a user finds it necessary to spend a substantial amount of time experiencing the media, while
letting the theorist's concepts sink in, the user may pause the medium, setting tA/v\Am to 0%
(figure 1.11). Again, as this medium is paused, the audio of that precise moment in the media
continues to sound; thus the user will experience that sonority until [s]he presses 'play.'

Figure 1.11. User may pause tA/v\Am while continuing to listen to the audio.
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Finally, the user may 'scrub' through the media by clicking and dragging the play-bar cursor
(figure 1.12). This allows the user to experience the media intimately; since the granular
synthesis algorithm processes the audio while scrubbing, the user will continue to hear the
spectromorphological motion of the sonorities as [s]he moves the cursor over time.

Figure 1.12. User scrubbing through media with cursor.
In my dissertation, I borrow Coffey's meta approach by referring to the medium through
my argument and referring to my argument through the medium. In the same way that Coffey
uses a faulty medium (distorted communication) to demonstrate the content of his argument, I
use the 'dissertation medium' to demonstrate the inefficiencies of analyzing the sensorial richness
of dynamically-generated multimedia art and analysis. In this way, my dissertation is atypical.
Much of my research is not even presented in this document. As an interactive video application,

14

I cannot import the interactive experience of the audio/video medium into this still and fixed
written medium. I thus have to refer to the experience through the standard and inefficient
methods that I critique, such as reproduced images of my own analysis videos, as I have done
above.
I empathize with music theorist David Bard-Schwarz, who encountered a similar issue in
his recent book, An Introduction to Electronic Art Through the Teaching of Jacques Lacan:
Strangest Thing. Bard-Schwarz points out:
To refer to a dynamically-generated work of electronic art through such a remove
seems not only to see the world as through a glass darkly, but to barely see at all. 4
Readers of this dissertation document will likewise view my interactive analysis videos “through
a glass darkly,” despite the fact that I am using my dissertation as a tool to advance a possible
solution for this very problem. Through technical descriptions of my multi-media platform
(chapter 2), and analyses of videos games (chapter 3), acoustic music, and electroacoustic music
(chapter 4), I seek to illuminate how both the content of my dissertation and my dissertation
itself act as a demonstration in favor of the idea that new media calls for new modes of analysis.

4

David Bard-Schwarz, An Introduction to Electronic Art Through the Teaching of Jacques Lacan: Strangest
Thing (London: Routledge, 2014), 4.
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CHAPTER 3
tA/v\Am ANALYSIS OF VIDEO GAMES
Analyzing Interactive Multimedia using an Interactive Multimedia Platform
I will now present several brief analyses of the independent puzzle-platform video games
Limbo and Braid. Released in 2010 by the developer Playdead, Limbo is a 2D-sidescroller game
with eerie and grainy greyscale graphics, in which the player controls a boy trapped in a
horrifying world (limbo). Braid, designed by Jonathan Blow and released in 2008, requires its
player to manipulate the flow of time to solve puzzles. Both games are frequently called 'art
games,' or 'arthouse games' and have generated considerable discussion in popular media,
including Roger Ebert's controversial article “Video Games Can Never Be Art,” as well as Scott
Steinberg's response for CNN Tech, “Who Says Video Games Aren't Art?” 15 Video game music
is receiving increasing attention from scholars as well. 16
In the following analyses of Limbo and Braid, I use my multimedia analysis apparatus
(tA/v\Am) to analyze an interactive multimedia platform (video game), thus demonstrating how
this new tool and medium may be used to shed more light on the topic of music and video
games. Before we begin, it is important to acknowledge the different agents that act on different
levels of abstraction. Take, for example, the following screen shot (figure 3.1):

15
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Roger Ebert, “Video Games Can Never Be Art,” Robert Ebert's Journal, April 16, 2010, accessed December 1,
2014 http://www.rogerebert.com/rogers-journal/video-games-can-never-be-art; Scott Steinberg, “Who Says
Video Games Aren't Art?” CNN Tech, August 31, 2010, accessed December 1, 2014.
http://www.cnn.com/2010/TECH/gaming.gadgets/08/31/video.games.art.steinberg/.
For example, see William Cheng, Sound Play: Video Games and the Musical Imagination (Oxford: Oxford
University Press, 2014); Karen Collins, Playing with Sound: A Theory of Interacting with Sound and Music in
Video Games (Cambridge, Massachusetts: MIT Press, 2013).; Kiri Miller, Playing Along: Digital Games,
YouTube, and Virtual Performance (Oxford: Oxford University Press, 2012).
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Figure 3.1. The perspective of the video game player.
This is how the video game player views and interfaces with the video game medium. The player
controls his/her character, and since the goals of the player and character are generally shared, I
refer to these two agents together as a player/character. The player/character meta agent,
however, becomes bracketed into a lower level of abstraction once tA/v\Am is incorporated into
the screen shots (figure 3.2).

Figure 3.2. The perspective of the tA/v\Am user.
In this scenario, we are no longer looking from the point of view of the player, but
instead, from the point of view for the tA/v\Am user. The user views the actions of the
34

player/character and the theorist's analysis of those actions. While I will provide synopses of the
low-level actions (those which occur within the video game) prior to discussing the analysis, I
will often oscillate between the two levels in my demonstrations—even within the same sentence
(e.g., “the theorist explains to the user how the player controls the character”). Each of the
following analytical modules are excerpts from larger-scale analyses. These short modules stand
on their own and most importantly, demonstrate tA/v\Am's unique capabilities.

My Body is Not My Own: Filtered Entities and Enduring Sonic Objects in Limbo
In this analytical module from the game Limbo, I look closely at the ways in which sound
designer Martin Stig Andersen manipulates the player's sense of character embodiment. I begin
by demonstrating tA/v\Am's ability to use compressed text for what I call “temporal zooming.”
Temporal zooming is similar to standard zooming in that some sort of sensory data lies out of the
reach (or out of the scale) of perception, requiring an alteration of the medium in order to bring it
in focus. Anyone who uses software to display PDF documents understands this experience. If a
PDF page is zoomed at 100%, there is sometimes text that is still too small to read given the
computer's screen size and resolution; thus, one must zoom to a higher percentage to read the
text. In temporal zooming, rather than dealing with concerns of text size, the text rate is
compressed, requiring one to slow down the speed rate. The following analysis demonstrates
how by using temporal zooming in Limbo, we can better understand how the player's sense of
character embodiment functions in this particular game.
In the game, the boy (the player/character) approaches a pond that is too wide to cross
(figure 3.3). He sees a dead body floating and decides to use it as a stepping-stone. Once he
jumps onto the dead body, the body sinks slightly, causing the player/character to panic. Though
there are not enough stepping-stones to make the following jump, he attempts the jump anyway
35

and drowns. When the player/character re-spawns and jumps onto the floating body again, he is
not duped a second time. Instead, he realizes that the additional weight on the floating body will
eventually reach an equilibrium and therefore poses no immediate threat. A secondary character
approaches the pond from the right-hand side of the screen. This character's brain is infected with
a white worm (or slug), which causes him to move leftwards, presumably against his will. When
this character reaches the pond, he slowly slips in and drowns. Now, the player/character waits
until the secondary character dies and then uses him as a second stepping-stone.

Figure 3.3. Character confronted with pond.
In tA/v\Am, when the boy first jumps onto the floating body, we see through the
theoretical analysis how Andersen uses filtering techniques to create an embodied relationship
between the player and character in the form of subtitles. See Figure 3.4.
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Figure 3.4. Character jumps on floating body; theorist discusses audio filtering techniques.
The drowning sequence that occurs after the premature jump is rapid; the text flashes by
in a fraction of a second, causing the user to pause the video. At this point, tA/v\Am is paused, so
that the user may read the fast-paced text. The sound in that exact moment, however, continues
to sustain without being transposed. Thus, the user may listen while [s]he views the action, and
reads the text. Here, the theorist explains that cutting out high frequencies creates an under-water
aural sensation for the player (figure 3.5).

Figure 3.5. Character drowns rapidly; user pauses video to read analyst’s text.
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The theorist directs the user's attention to the sonogram. The user notes that at the very right side
of the sonogram—which shows the spectral content of the current point in time—there is a
marked cutoff in the high frequencies (figure 3.6).

Figure 3.6. Theorist points to the sonogram on right, showing the filtered [sounding] audio.
Now the theorist provides specific detail, such as the cutoff frequency at which the sound
designer sets his low-pass filter. In the action, both the player/character and the secondary
character drown simultaneously (figure 3.7).

Figure 3.7. Theorist provides technical explanation of low-pass filter.
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Though the drowning sequence in the action lasts only a few seconds, tA/v\Am allows
the theorist to 'temporally zoom' into the moment, ensuring that the user may experience the
theorist's in-depth analysis over an extended period of time. The theorist achieves this by
generating text that is too fast to read, and therefore causing the user to slow the video down so
that [s]he may take the time to read the analytic text and listen to the respective sounds that the
theorist is describing.
Temporal zooming is a valuable and multifaceted tool for discussing sound in
multimedia. Not only may a theorist use temporal zooming to highlight alterations in the spectral
content of the audio as I have done above, but the theorist may also use it to unlace or bracket
time-domain components of the sound. In Limbo, there is a recurring object called the circular
saw. Early in the game, the saw is harsh and noisy, and flutters with a tremolo; however, when it
presents itself in the late stages of the game, the harsh noise is filtered down to a single pitch, 'C.'
Someone playing the game might not recognize that this sound is attributed to the object if not
for the fact that the 'C' is treated with the same modulation (tremolo), which the player would
recognize from earlier encounters in the game. Because the tremolo is a dynamic time-domain
modulation, it disappears when the user pauses tA/v\Am. Theorists may thus use tA/v\Am to
extract the time-domain functions from the pitch or timbre being modulated as I have done in the
following figure (figure 3.8):
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Figure 3.8. Extracting audio components.
In the figure above, knowing that the user will need to pause the video in order to read the large
and quickly scrolling paragraph, the theorist directs the user's attention to the sustained sounds
that occur when the user kills the tremolo feature by pausing the video.
The concept of temporal zooming may also be employed in its opposite incarnation. Not
only can the theorist compress text so that the user must 'zoom in' on a moment, but the theorist
may also present text slowly, causing the user to 'zoom out.' This method is useful for displaying
a narrative quickly, while analyzing the larger section as a whole. Let us return to the pond
example. After the player/character re-spawns and solves the puzzle by using the newly deceased
character as a second stepping-stone, the theorist explains that the player experiences conflicting
sensory cues regarding embodiment and disembodiment between the player and character. See
figure 3.9.
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Figure 3.9. Outward temporal zooming.
Note that the action of the narrative moves quickly; the character traverses a substantial distance
while the text makes minimal progress. By the next figure (figure 3.10), the player/character has
already begun the next puzzle before the text has finished scrolling (which one may compare
with the figure 3.9 above). This temporal zooming outward causes the user to speed up the video
to a rate of 200% to witness the action efficiently.
In the action, the player/character must cross a gap with a tripwire and a massive block
hanging over his head. He then trips the wire, sending the block crashing down before he may
escape.
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Figure 3.10. Quickly moving narrative with slowly moving text; player/character trips wire.
After death, the player re-spawns again and tries to find another way across. The theorist
foreshadows the action by reminding the user that the player/character must use dead bodies to
solve the puzzle. See figures 3.11-3.12.

Figure 3.11. Player/character re-spawns.
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Figure 3.12. User watches narrative at 200%.
The player/character drops the dead body into the trap, causing the block to fall while he stands
at a safe distance away (figure 3.13).

Figure 3.13. Player/character solves puzzle using dead body.
In the final portion of this analysis module, the theorist explains that despite the
conflicting [dis]embodiment cues, the character becomes an extension of the player's
'phenomenal body,' a lived-in body that does not necessitate conscious motor calculations in

43

order to function (figure 3.14). 17

Figure 3.14. Theorist explains the player's experience of controlling a character.

Bracketing Time in Braid
In this analytic module, I examine how Braid designer Jonathan Blow creates a set of
situations which require the player to bracket time and how tA/v\Am efficiently elucidates the
role of the audio in these situations. In Braid, the player controls a young boy named Tim.
Borrowing from and frequently referencing the classic video game Super Mario Bros., Blow sets
the game as a 2D side-scroller, whereas the immediate objective is to move rightward and pass
the obstacles at hand. Like Mario, Tim's ultimate goal is to reach a castle, finding and rescuing
the princess. The mechanics of the game differ drastically from Super Mario Bros., however,
because Tim is able to reverse time and fix his mistakes. 18 Thus unlike Mario, if Tim falls in a
pit, just before death, he may rewind back to the point before he makes the failed jump,

17

18

On the “phenomenal body,” a concept borrowed from philosopher Maurice Merleau-Ponty, see Phenomenology
of Perception, trans. Colin Smith (London: Routledge, 2005), 121.
A 'physics mechanic,' 'game mechanic,' or 'mechanic' is video game lingo for a set of physic rules unique to a
specific game.
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recalculate the jump, and make additional attempts. Indeed, Tim cannot die; he gets as many
chances as he needs.
Though this physics mechanic is consistent throughout the game, Blow uses each 'world'
within the game to introduce secondary physics mechanics. In the game's fourth world, not only
is Tim able to reverse time to fix his mistakes, but his position within the X-axis of the map
determines the temporality of the events that take place within the map. As Tim moves
rightward, the other characters and objects proceed to run a predetermined course, forward in
time; as Tim moves leftwards, the characters and objects rewind. Tim is able to change the
predetermined course of action by coming into contact with these characters and objects. If Tim
kills one of the monsters (a character exhibiting the traits of a 'goomba' from Super Mario Bros.),
but moves leftwards and therefore reversing time, the monster will survive the kill.
To make matters more complicated, these time-manipulating mechanics are often
aggregated. In the fourth world, Tim may manipulate another character's temporal directionality
by both reversing (or not reversing) his own actions, and also by moving left and right within the
map. Tim may even reverse a leftward motion, causing these two mechanics to cancel out,
resulting in a situation where Tim walks backwards towards the right of the map, while the
objects and other characters move forward in time. The player is thus responsible for attaining
mastery in all of these time-manipulation domains. 19 Indeed, in addition to discussing the role of
sound in Braid, the primary thesis of the analysis is to show how the player must mentally
'bracket off' certain temporal strands in order to solve the puzzles. By this, I mean that when the
player consciously reverses time, [s]he must ignore this reversal-action in order to focus on the

19

Before I demonstrate my use of tA/v\Am to analyze Braid, I must introduce yet one more time-manipulation
mechanic, which is aggregated with the two introduced above: Objects that flash green are irreversible, i.e., they
are immune to the time-manipulation techniques.
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lower levels of the time-manipulation aggregate.
If we return to tA/v\Am, we can see how Blow sets the music for this complex, multidimensional world. Here, the action is as follows: Tim needs to obtain the green key located
under the overhang at the bottom left-hand side of the map in order to open the green gate that
blocks him from the exit door on the top right-hand side of the map (figure 3.15). Since Tim is
too tall to fit under the overhang, he must walk towards the gate, manipulating time so that the
monster picks up the key. Tim then must jump into the pit, steal the key from the monster, and
reverse time to get out. Once he has the key, he may walk through the gate, completing the
puzzle.
When the player/character first enters the map, Tim stands still, and thus time stands still
as well. Jonathan Blow links the music with Tim's position in horizontal space. If Tim runs from
left to right at a normal speed, the sound file associated with the map plays from beginning to
end. In the case of this map, the sound file is a recording of a mechanical music box playing a
rendition of Johannes Brahms's Lullaby (op. 49, no. 4). The tA/v\Am analysis below is able to
demonstrate this concept concisely by simply annotating the map with solfège syllables. This
explains how Tim's position in horizontal space acts as a cursor that scrubs through the sound
file.
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Figure 3.15. Braid map annotated with solfège syllables.
As the video continues, tA/v\Am users will see Tim walk under the solfège syllables and
simultaneously hear the respective pitch in real-time. When Tim walks leftwards (figure 3.16),
the user hears the melody in 'pure' retrograde, i.e., in addition to the order of pitches being
reversed, the attack and decay of each note are reversed, such as the phenomenon created when a
record is spun counterclockwise.

Figure 3.16. As Tim moves leftwards, the music and sounds play in reverse.
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When, for example, Tim jumps into the pit to steal the key from the monster, the user
hears Tim's horizontal velocity slow down as he reaches the ground and changes direction. As
this happens, the audio, likewise, transposes and changes direction. This phenomenon is similar
to that of a DJ scratching a record. The user can view the result of this effect in the spectrogram.
The dips represent the frequency transpositions that occur when Tim slows down to change
directions (figure 3.17).

Figure 3.17. Audio transposes according to Tim's velocity, like a DJ scratching a record.
As Tim reverses out of the pit towards the right, the user will hear the music played forward,
because regardless of whether Tim is in reverse or not, the audio is always associated with Tim's
position in horizontal space (figure 3.18). 20

20

Also important to note is the fact that when Tim is in reverse, Jonathan Blow adds a color filter, making the
visuals look green, which acts as a metaphor for the concept of a red shift.
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Figure 3.18. A reversal of a leftward motion cancels out, playing music forward.
Thus tA/v\Am allows the theorist to show more and tell less. All that is needed to
indicate the concepts described above are a few strategically positioned solfège syllables and a
few annotations (as shown below in figure 3.19). 21 Users will not need to read prose describing
the game's mechanics or narrative, nor will they need descriptions of the visuals and sounds as is
necessary in this document. All of this sensory data is provided to the user directly and in an
economical fashion.

21

This analysis module contains yet one more annotation, briefly explaining that one should read these solfège
syllables in moveable do. As Tim's speed changes, the pitch level transposes; therefore, the key of the Lullaby is
not fixed.
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Figure 3.19. Minimal annotations.

tA/v\Am Conception
Braid played a major role in my thinking and conception of tA/v\Am. In the last level of
the fourth world, when Tim reaches the castle and lowers the flag, a friendly dinosaur character
called 'Greeter' comes out from behind a rock (figure 3.20).

Figure 3.20. Tim meets Greeter.
Greeter attempts to tell Tim something, but when Tim stops to listen, Greeter stops talking
(figure 3.21).
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Figure 3.21. Text stops scrolling as Tim stops walking rightwards.
The Player/Tim remembers that Greeter's message exists within the function of time, and since
Tim's position in space dictates the progress of time for the objects and characters with whom
Tim interacts, he must continue walking rightward in order to receive Greeter's message (figure
3.22).

Figure 3.22. Text continues scrolling as Tim walks rightwards.
As Tim progresses rightwards, Greeter proceeds to recite the iconic quote from Super Mario
Bros.: “Sorry, but the Princess is in another castle.” Since the process of obtaining this message
is contingent on Tim walking rightwards, however, it forces him to rudely walk past Greeter and
thus ignore him. This rudeness interrupts Greeter, causing him to say “Hey, where are you
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going?” See figure 3.23.

Figure 3.23. Tim's rudeness alters Greeter's dialogue.
Any attempt made by the player to politely listen to the Greeter will fail to correct the inevitable
rude narrative. Walking back to the dinosaur causes the message to be erased (figure 3.24).

Figure 3.24. Tim tries to apologize.
Therefore, the only option is to advance the predetermined narrative by walking rightward
(figure 3.25).
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Figure 3.25. Tim rudely walks past Greeter.
In designing tA/v\Am, I took inspiration from Blow's elegant use of Braid's physical
mechanics as a means to modify the narrative. I developed my application with the anticipation
that theorists might use the textual annotations in creative ways. Indeed, in addition to using
temporal zooming techniques in order to highlight individual moments, one may write text in
reverse so as to cause the reader to watch the action in reverse.
Sometimes it is desirable to analyze a scenario by describing an end result first, and then
working backwards, examining the cause of that effect. In the following tA/v\Am analysis of
LIMBO, the theorist first tells the user that the module should be experienced in reverse, and
even says which button to press in order to do so (figure 3.26).

Figure 3.26. Theorist tells user to reverse playback.
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Once in reverse, the theorist begins by stating the solution to the puzzle (which is to kill the
aggressors by luring them into the same traps that have already killed the player/character). See
figure 3.27.

Figure 3.27. Theorist explains the goal.
In this analytical module, there are sections that contain two streams of text: one that exists on
the top, presented in reverse chronological order, and one on the bottom in chronological order
(figure 3.28).

Figure 3.28. Two streams of text.
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To ensure that the user does not get confused by the anti-chronological text once it appears, the
theorist tells the user to ignore the text that is not applicable during a current point in time (figure
3.29).

Figure 3.29. Theorist directs user's attention to the appropriate text.
After raising a question concerning the number of deaths the player/character endured, the
theorist tells the user to switch temporal directions in order to reveal the answer (figure 3.30).

Figure 3.30. Theorist tells user to experience the media again forward in time.
The user then takes a second pass through the analysis module reading unique text that describes
the events in chronological order.
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Down the Rabbit-Hole: Bracketing Aggregated Temporal Trajectories
As a video game that embraces time-reversing manipulation, Braid seems like the ideal
candidate for incorporating an analysis in a similar [reversible] style on a medium such as
tA/v\Am; however, since the game already aggregates multiple time-reversing mechanics,
tA/v\Am analyses become rather confusing once this new level of time-manipulation is added.
Situations arise in which a tA/v\Am user may reverse time, causing triple, and even quadruple
temporal negations of the narrative. While this may be undesirable for many practical purposes, I
will take this opportunity, regardless, to analyze Braid in the form of an experimental theoretical
text. In the following tA/v\Am analysis, we will enter deep into a rabbit-hole of conflicting
aggregated temporal trajectories, whereas the user must mentally 'bracket time' in order to
understand the analysis, much in the same way that the player must in order to solve the puzzles.
In this analysis called Variations, the action unfolds as follows: Tim must collect a puzzle
piece located above the two cannons on the right of the screen (figure 3.31). 22 These two cannons
produce leftward-moving clouds that Tim must use as stepping-stones to cross. The clouds,
however, are too far apart for Tim to make the jump. The solution to this world relies on a
secondary physics mechanic: objects that flash green are immune to Tim's time-reversal controls.
Thus when Tim pauses time, the green clouds emanating from the lower cannon continue
floating leftwards, while the non-green clouds remain in place.

22

See audio/video example here: http://youtu.be/Rpe4MdFrD1M (accessed February 28, 2015).
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Figure 3.31. The normal way to cross the gap.
Note that in the following image (figure 3.32), the green clouds have made leftward progress,
while the non-green clouds are in the same position as the above image. Since the clouds are
staggered out of phase at this point, Tim may hop between them to finish the puzzle.

Figure 3.32. Tim fixes phase of clouds by reversing time.
The puzzle is simple and the standard solution is explained, but the theorist here provides other
'solutions' to the puzzle. Most of these solutions, though, are inadvisable and unnecessarily
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difficult to execute, or are indeed impossible to execute without 'glitching' the game. 23
In the next 'solution' provided by the theorist, when Tim enters the map, the tA/v\Am user
will notice that the music is playing in pure retrograde, and both of the clouds are moving
rightwards into the cannon. The user will also view the action of Tim climbing the fence and
jumping onto a cloud to ride it towards the right of the screen (figure 3.33). Though the user sees
Tim easily traversing the clouds to obtain the puzzle piece, the premise of the puzzle is wrong;
Tim shouldn't be able to cross the gap so easily because in the game, the clouds are supposed to
float leftwards. The user is thus no longer concerned with how to solve the puzzle, but instead
becomes interested in learning how the player and theorist manipulated the world in order to
create these impossible scenarios.
One potential explanation is that Tim crossed the clouds in the standard way as was
shown in the previous example and then rode a cloud leftwards towards the beginning of the
map. From here, Tim then rewound time in order to reverse the direction of the cloud that he was
riding so that it appeared to go rightwards, and it is only this last portion of the scene that the
theorist shows. This is an unsatisfying answer, however, because the cloud Tim rode was
flashing green, and according to the game's mechanics, objects that flash green are immune to
time-manipulation, and therefore should always emanate outwards from the cannon.

23

In gaming, glitching refers to using bugs in the game to cheat. I am using the term falsely to describe the concept
of modifying the raw video footage taken from a screen-recording of the player playing the game.
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Figure 3.33. Tim riding the cloud rightwards.
Next, the theorist reveals the trick: Tim did not use the game's mechanics to reverse time;
rather, the theorist used the raw screen-capture footage of Tim riding the green cloud leftwards,
and then set it in reverse using a different video editing software before adding the analytical text
and importing it into tA/v\Am (figure 3.34).

Figure 3.34. Theorist tells user to reverse media in order to reverse a reversal.
Once the tA/v\Am user presses backspace to play the video in reverse (as was instructed in the
theoretical text), [s]he experiences the footage in forward motion. Now, the green clouds are
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moving leftwards as one would expect, carrying Tim towards the beginning of the map, and the
music plays in its prime form. 24 As soon as this temporal layer is 'bracketed' by reversing the
medium in tA/v\Am, the temporal dissonance within the game is resolved and everything looks
and sounds as it was designed.
In the next example, we step one layer further into this rabbit-hole. When Tim enters the
map, the user will view the action of Tim climbing the fence, and 'walk on air,' i.e., instead of
using the clouds as stepping-stones, Tim simply walks rightwards through the middle of the
screen, as if he can fly (figure 3.35).

Figure 3.35. Tim running rightward without the aid of the clouds.
The user is experiencing reversed footage of Tim reversing the following action: Tim
walks rightwards across a green cloud, then pauses time when he reaches the end of the cloud, at
which point he stands still in mid-air until the next cloud approaches under his feet, whereas he
repeats the process until he reaches the cannons. Let us unpack this last statement.
As Tim is on a green cloud, he moves rightward while the cloud moves leftwards, though

24

Opposite of 'pure' retrograde, i.e., from beginning to end.

60

just before he reaches the right-end of the cloud, Tim pauses time (figure 3.36).

Figure 3.36. Tim runs across green cloud, stopping just before he reaches the other side.
Since green clouds always move leftwards in this puzzle regardless of Tim's time-manipulation,
when Tim pauses time, the next green cloud in the sequence floats towards him, giving Tim
another opportunity to make rightward progress. In the following figure, we see Tim floating in
the sky; everything is paused except for the green clouds and the tA/v\Am text (figure 3.37).

Figure 3.37. Time frozen in place, hovering in air, waiting for the next green cloud.
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This process takes many iterations before Tim makes it to the cannons because he only makes
rightward progress during the short periods of time in which there is a green cloud under his feet.
Otherwise, he stands in mid-air, floating, waiting for the next cloud (figure 3.38). The user
witnesses this tedious start-and-stop process. In the following figure, the sonogram illustrates
how this would sound for the user.

Figure 3.38. Spectral spikes in sonogram.
Once Tim finally makes it to the cannons, he reverses time. When the user views this action in
reverse, however, [s]he sees Tim walking backwards toward the left-hand side of the screen in a
continuous fashion. The user does not experience the start-and-stop sensation because the pauses
never counted towards Tim's forward-moving action, and therefore were truncated upon reversal.
While this concept explains how a player may create the illusion of Tim walking
backwards on air towards the left of the screen, it still does not explain the original narrative of
Tim walking forwards on air, towards the right of the screen. To explain this phenomenon, the
theorist simply stated that to achieve this illusion, one must then reverse the footage of the game
before importing the movie file into tA/v\Am. Thus, like the prior example, the theorist screenrecorded the player's actions of the game as explained above, then reversed this raw footage such
that Tim seems to walk forwards towards the right of the screen. This reversal of a reversal
maintains the original forward/rightward motion, but since the initial reversal caused the pause
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truncation artifact, the user instead views a continuous rendition of the forward/rightward
motion.
In order to reveal the trick, the theorist adds yet one more temporal layer, explaining the
secondary reversal tactic using reversed text:
“footage.
reverse
Then,”
This causes a tertiary reversal, whereas the user reverses the media within tA/v\Am to negate the
secondary reversal and view the original reversed scene.
In this experimental analysis I have presented, tA/v\Am not only serves as a medium for
the analysis, but also as an example—in itself—that supports the thesis of the analysis: One must
master the act of mentally bracketing time. Missing from this document is the experience of
interfacing with the tA/v\Am media, which much more elegantly demonstrates these dense
concepts. Because the user has control over one of the time-manipulation levels via tA/v\Am,
[s]he is able to bracket out that temporal strand. When reversing the media, one experiences
intentionality towards this act and can therefore switch more easily between the multiple levels
of abstraction than one can by reading prose on a textual document.

The Interactive Experience of Video Games and tA/v\Am
Just as video games are interactive, so too is the music. When a video game player
progresses through a game, the progression of the music that the player experiences is dependent
upon varying factors, such as how long the player/character takes to solve a puzzle, how many
times the player/character dies, and how the player/character interacts with the objects on the
screen. Consider the following scene from Limbo as an example: The boy enters a puzzle with
two machine guns, both of which are equipped with lasers that shoot the boy when he trips them.
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One of the machine guns hangs from the ceiling by a mechanism that causes it to oscillate back
and forth along a path when the laser is tripped. The other machine gun is set on the ground
facing rightwards. This is the problematic gun, because the player/character cannot outrun it
when [s]he steps off of the platform. The solution to the puzzle is to trip the machine gun
hanging from the ceiling, and to lure it over the second machine gun, causing the hanging gun to
shoot and destroy the second gun (figure 3.39).
This puzzle emits a c-minor seventh chord when the player/character approaches it.

Figure 3.39. Player/character hears a c-minor seventh chord when he approaches the
machine guns.
When the boy trips the laser, the harmony progresses to an F-major chord. The ii7-V sequence
creates the expectation of a resolution to B-flat (figure 3.40).
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Figure 3.40. The boy trips the laser, causing his death, and a harmonic move to the dominant.
Because the puzzle is difficult, one can expect the player/character to die a number of times,
thwarting resolution (figure 3.41).

Figure 3.41. Instead of resolving to the tonic, the ii7—V sequence repeats.
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When the player/character successfully gets the hanging machine gun to shoot the horizontal
machine gun, the player experiences the B-flat chord (figure 3.42).

Figure 3.42. The dominant chord resolves when the player/character solves the puzzle.
Had the player/character solved the puzzle on the first try, he would have experienced a standard
ii—V—I progression, but instead, he becomes 'stuck in limbo.' The ii—V progression vamps
repeatedly as the character dies and resolves only when the puzzle is finished (figure 3.43).

Figure 3.43. The experienced progression.
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These two possibilities (ii—V—I as well as ||: ii—V :||—I) offer drastically different aural
experiences. Indeed, any musical progression within a video game is contingent upon the player's
decisions and his/her ability to execute the actions.
This last statement is especially true for Braid. I have already pointed out how the act of
playing the fourth world may be likened to scratching vinyl records on a turn-table. As the
player/character moves back and forth, [s]he is, in a way, performing like a DJ, creating a new
progression of sonic events. In an article entitled “Music To My Thumbs: Transcribing Braid,”
the editors for the gaming blog, Rock, Paper, Shotgun also noticed this phenomenon. 25 They
attempted to notate a possible musical trajectory by analyzing the moves that Tim must make to
complete the puzzle. For the player, this transcription becomes the listened soundtrack for that
one possible combination of moves—one out of nearly an infinite amount of possibilities.
For better or for worse, tA/v\Am presents a similar phenomenon. When users are asked to
manipulate time in order to experience an analysis, the user is also altering the experience the
player may have had, and thus, experiencing a new formal variation of the topic being analyzed.
However, unlike other mediums, tA/v\Am provides users with a substantially similar experience
to the experience of playing a video game, and this is specifically due to the incorporation of
audio, video, and most importantly, interactivity. Indeed, tA/v\Am is just like a video game. The
difference is that in a video game, a player's goal is determined by the game designer (or in some
cases, by the user); whereas in tA/v\Am, the user/player's (a tA/v\Am user as a video game
player) goal is to obtain the theoretical message provided by the theorist.

25

“Music To My Thumbs: Transcribing Braid,” Rock, Paper, Shotgun, June 20, 2012 (accessed December 17,
2014) http://www.rockpapershotgun.com/2012/06/20/music-to-my-thumbs-transcribing-braid/
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