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INTRODUCTON 

 

 Life’s Cycle of Transformations is a four-movement audio-video work incorporating 

fixed-media audio and computer-generated visual elements. The audio for each movement is 

inspired by a different contemporary compositional style, and the video for each movement 

utilizes a different methodology for the creation of its elements. The work exists in four formats: 

fixed-media stereo audio, fixed-media stereo audio and video, eight-channel audio, and eight-

channel audio and video. The work may be presented in its entirety, or the individual 

movements, which are separate self-contained pieces, can be presented alone or in various 

combinations with one or two of the other movements. 

I had been considering what to do for my dissertation for several years prior to my taking 

the comprehensive exams. I had contemplated several possibilities but had not made a final 

selection. After completing the comprehensive exams, it occurred to me that I should incorporate 

the material I had studied into my dissertation. I realized that putting the concepts I had learned 

about to use in a creative project would enable me to develop a deeper understanding of them. I 

could interact with them and experience them as living entities, instead of as only intellectual 

abstractions. Working with them would allow me to acquire a sense for their inherent capabilities 

and the challenges they present as vehicles of artistic expression. I decided this would be the path 

I would follow. 

 The general idea for Life’s Cycle of Transformations quickly formed after I had 

committed to working with the exam materials. I decided to use a four-movement format, which 

would allow me to use different concepts in each of the movements. I would gain valuable 

artistic experience by expressing myself within the confines of the selected stylistic and technical 
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boundaries. I would also expand my knowledge of these topics and be able to describe them to 

others from the perspective of someone who has had intimate encounters with them. I felt that 

working with this selection of materials would be to my advantage both artistically and 

professionally. 

Some practical considerations were also taken into account when I decided on the four-

movement structure of the piece. One of my main concerns was to make Life’s Cycle of 

Transformations available for presentation in academic conference concert and music/multi-

media festival settings. There are some constraints that need to be factored in for a composition 

to be favorably received, the most pertinent of which is length. Long pieces are not suitable for 

many conferences and festivals. The length of the piece with all four movements is close to 

fifteen minutes. This makes it too long for many events as some conferences have ten-minute 

duration limits. I developed two tactics to address this issue. One was the creation of a two-or-

three-movement format of the piece, which I titled Transformations. This format can incorporate 

any two or three of the four movements. The second was to view each movement as a separate 

self-contained piece. Employing these approaches permits me to submit to any event without 

having to worry about duration limits. I have already enjoyed some success by following this 

pattern. The audio and video version of the first movement was selected for VBODOBV 2021 | 

dEvolution, a virtual event hosted by soundpedro, an organization based in San Pedro, 

California. The audio version of the second and third movements were both selected as 

individual pieces for presentation at WOCMAT 2020, an international conference in Taipei City, 

Taiwan. The audio and video version of Transformations (consisting of movements one, two, 

and three) was selected for inclusion in the 2021 National Student Electronic Music Event which 

was held virtually this year and hosted by Ithaca College. The same version of Transformations 
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was also selected for the Thailand New Music and Arts Symposium 2021, an international 

symposium in Bangkok, Thailand. The third movement was selected for inclusion on a CD to be 

released by RMN Classical, a record company based in London, England. The CD is scheduled 

to be available in the second half of 2021. 

I also gave consideration to the type of media format the piece would be rendered in. I 

decided on a combined audio-video modality. I had not worked with video before, and having 

studied aural-visual interactions for the comprehensive exams, I was keen to incorporate some of 

the knowledge I had gained about them into the design. There has been a surge in the number of 

audio-video pieces presented at conferences in recent years, which increased my interest in 

pursuing this. My creating such a piece enables me to have an entrant in this field and introduces 

a new category of works to my oeuvre. The video was conceived to work in conjunction with the 

audio, and individual movements of the combined audio-video construction can also be 

submitted to conferences. In current professional practice, many audio-video pieces presented at 

conferences consist of only one movement. At conferences where length would not be an 

obstacle, I could present something that is less common by providing a multi-movement audio-

video work. 

I conceived of using two formats for rendering the audio: the first is a standard stereo file, 

and the second is a file consisting of eight distinct mono channels. I had not worked with a multi-

channel audio format before, and wanted to add a work in another new category to my catalog. I 

especially wanted to include this element in the piece since I had studied spatialization concepts 

for the comprehensive exams. The formulation of the audio permits it to be aligned with the 

video in either stereo or multi-channel format. The stereo version can be used at events where 
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multichannel sound reproduction is not possible, and I can also submit an audio only version of 

the piece in situations where video is not accepted.  

 The underlying principle separating and connecting the movements is the passage of 

time, and this is represented in a couple of ways. One is by the yearly cycle of nature that unfolds 

in regions of the earth that undergo four distinctive seasonal transitions. This is expressed in 

natural systems through the processes that occur as the seasons change from spring to summer, to 

autumn, and to winter. The other, though not as clearly delineated as the first, is the transitions 

we go through as we live our lives from childhood to adulthood/prime of life, to late middle 

age/early old age, and to very old age. I felt that this underlying structure would both allow for a 

variety of materials in each movement and facilitate the establishment of connections between 

them. 

The selection of which musical style to associate with each movement was made through 

the emotional and intuitive connections I perceived between the musical styles and the 

conditions each movement represented. The first movement, The Anticipation–The Burgeoning 

of Vibrancy, represents spring and early life. I thought that the focus on frequencies and their 

relationships to each other, found in spectralism, could be successfully exploited for this 

movement. Transformations from elements with limited frequency content to those with denser 

spectral structures could create a sense of increasing intensity and thereby encapsulate the feeling 

the movement symbolizes. The second movement, The Exuberance–The Expression of Energy, 

represents summer and the prime of life. I felt that the complex rhythmic structures found in 

New Complexity could be developed to present the energy of these periods. The third movement, 

The Nostalgia–The Perpetuation of the Remembered, represents autumn and late middle age to 

early old age. I have often thought of these periods as times for reflecting on the past. 
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Throughout my youth, summer was always a time of heightened activity. Things became more 

restricted in the autumn and I missed the vibrancy of summer. Likewise, I envision people at 

later stages of their lives, looking back at the events of a life mostly lived. I thought that adopting 

a neo-romantic stylistic approach to the materials would work well in expressing these feelings. I 

associated the stylistic characteristics of minimalism with the fourth movement, The 

Culmination–The Resolution of Expectations. This movement represents winter and late old age. 

I felt that the use of limited materials would be an effective way to convey this movement’s 

inherent sentiments because the pace of life slows down in old age.  

Visually, deciduous trees are natural objects that display seasonal transitions. In the video 

component of the piece, I wanted to use an element that I could integrate into each of the 

movements that would express each movement’s related individual characteristics while 

simultaneously portraying their connections. Trees perfectly fulfill this requirement, and from a 

practical perspective, I could easily obtain images of them by going outdoors and taking 

photographs.  

I also wanted to include some of the other techniques I had learned about in preparation 

for the comprehensive exams. My study of soundscape composition led me to go outdoors and 

make field recordings. My investigations into sonification made me realize that I could use 

weather data and map it to control parameters related to aural and visual elements. My research 

into generative computational systems encouraged me to experiment with various algorithmic 

agents to obtain material. 

As a creative person, my influences and interests are many and varied, and the only 

ideological banner I align myself with is eclecticism. In realizing Life’s Cycle of 

Transformations, I followed my ideological predilections by selecting materials, techniques, and 
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stylistic approaches representing a broad spectrum of musical thought to incorporate into my 

composition. I have an endless fascination with computer and electronic technologies, and I 

made use of these tools to create the piece. Life’s Cycle of Transformations adds a work to my 

oeuvre in several media formats I have not previously worked with. In addition, for the first time 

I worked with methods I have not had any experience with: combining audio with video, 

minimalism, neo-romanticism, New Complexity, spatialization, and spectralism.  
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Chapter 1: Review of Literature 

 

Creating music through electronic means has been an artistic undertaking for over a 

century, and combining electronically generated sound with visuals has been practiced for almost 

as long. Both forms have a rich and diverse history. Thaddeus Cahill is recognized as the first to 

invent an electrically based system for generating sound for musical purposes. He filed a patent 

for this device, which came to be known as the Telharmonium, with the United States Patent 

Office in 1897. Visually, the user interface area resembles what years later would become the 

design of an organ. The sounds are controlled from a piano-style keyboard. Not only can pitches 

be played on it, but tone wheels allow the performer to adjust the timbral characteristics of the 

sound. A completely different approach to generating audio electronically was developed in the 

early 1930s by Rudolph Pfenninger and Oskar Fischinger in Germany. They realized that 

patterns could be drawn onto the strips of photographic film used for movies and when played 

back on a device with sound reproduction capability, audio corresponding to the drawn patterns 

would be produced. They created sounding “ornaments,” which are aesthetically pleasing visual 

patterns that are rendered to sound. Their work can be regarded as an early method of sound 

synthesis. An early instrument for integrating the simultaneous creation of audio and visuals 

through electronic means was conceived by Raul Hausmann in the late 1920s in Germany. His 

instrument incorporates mechanisms for independently generating sound and visuals. Both are 

controlled from a piano-style keyboard. 

There are two fundamental methods for obtaining source material for electronic sounds. 

The first method is to record physical sources such as musical instruments, everyday objects, the 

environment, etc. These recordings can be made in any setting and are not limited to a studio. 
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The second method is to create sound by using various synthesis techniques. After World War II, 

technological advancements allowed for both methods to come into practice in the creation of 

electronic music. 

In 1944, the Egyptian composer Halim El-Dabh may have been the first to make a field 

recording and transform it into an electronic music composition. During the late 1940s and early 

1950s, Pierre Schaeffer and Pierre Henry created works in Paris using field recordings as source 

material for compositions. By the mid 1950s, Karlheinz Stockhausen began incorporating 

electronically produced sounds into his compositions. I incorporated both field recordings and 

synthesized sounds into my work.  

The conceptual framework for developing Life’s Cycle of Transformations as a piece 

with four movements, with each one representing a season of the year, was inspired by Antonio 

Vivaldi’s composition, The Four Seasons (circa 1720). Vivaldi produces a musical impression of 

each season by creating a different auditory atmosphere for each movement. While I did not 

reference any of Vivaldi’s musical material, I did develop my composition in a similar manner to 

his by designing each movement from contrasting sound worlds. For example, in the summer 

movement I incorporated sonic elements obtained from a field recording of insects at night. 

To address the compositional issue of contrast, each movement was developed through 

its own distinct process. The adoption of this methodology was inspired by the techniques 

employed by Lejaren Hiller and Leonard Isaacson in the construction of their computer-

generated composition, Illiac Suite (1957). Their composition employs distinct processes for the 

creation of material for each movement. The first movement implements rules from 16th-century 

counterpoint to create a cantus firmus followed by the other voices. The second models tonal-

style writing in four parts. The third uses serial techniques applied to pitch, rhythm, and 
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dynamics. Instead of adhering to any stylistic conventions for the fourth movement, Hiller and 

Isaacson utilized low-order Markov chains to generate music based on a stochastic process. I did 

not use these specific processes in my composition, but I developed a different approach to each 

movement. My movements are differentiated from each other by incorporating differing sonic 

material and by using different methods for organizing the material. 

To address the compositional issue of coherency throughout the total work, several 

common elements are incorporated into each movement, though they are in a varied form at each 

occurrence. This compositional approach, used for centuries, is that of using a short motive that 

develops over time. Among the most famous examples is Ludwig van Beethoven’s Symphony 

no. 5 in C Minor (1804-08), which makes frequent use of the well-known short-short-short-long 

rhythmic motive. The use of a motive was a way for me to address the ideas of contrast and 

coherence, and to strike an aesthetically pleasing balance between the presentation of new and 

repeated material. 

There are numerous multi-movement compositions for electronics that include one or 

more performers of acoustic instruments and/or voice. Though the literature for multi-movement 

fixed-media pieces is limited, some works do exist. British composer Ambrose Fields, who is 

currently head of the music department at the University of York, received a commission from 

the International Computer Music Association. In response, he composed Expanse Hotel (1999), 

a five-movement piece that was premiered at the International Computer Music Conference in 

Beijing in 1999. The recently deceased American composer Larry Austin, who was Professor 

Emeritus of Music at the University of North Texas, composed a four-movement piece for 

electronically processed sounds, SoundPoemSet (1990-91). The piece was released on the 

CDCM Computer Music Series by Centaur Records in 1994. The source material for each 
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movement was obtained from recordings of interviews Austin conducted with four other 

composers. Conceptually, the structure of Austin’s piece bears some resemblance to my piece 

and therefore warrants a closer examination.  

In the first movement, elements consisting of frequencies from the lower end of the 

audible range up to about 1 kHz evolve from and dissolve into each other as the movement 

unfolds. Additional spectral content, beyond what is found in the source material, is added to 

these elements as they exude a noise-like character. They are spread across different positions of 

the stereo field and last for several seconds. There is some overlap between entrances and exits, 

so there are often several elements sounding simultaneously. There are some higher-frequency 

sounds as well that are much lower in amplitude and therefore less prominent. The pacing of 

entrances and exits is slow. This imbues the movement with a stately quality. A considerable 

amount of reverb has been applied, and most of the mix sits in a deep wash of sound. The reverb 

contributes significantly to the character of the movement. The source material for the 

movement, the voice of Pauline Oliveros, is unrecognizable. There are only a few brief moments 

when a sound resembling a human voice can be heard. 

The source material in the second movement, the voice of Jerry Hunt, is much more 

clearly recognizable, and numerous words and phrases can be identified. Pitch-shifting 

techniques, in both higher and lower directions, have been applied to the voice. The most 

characteristic processing feature is the repetition of numerous words by using various echoing 

techniques. Spoken phrases generally follow each other, and there is much less overlap between 

elements than in the first movement. There is a good stereo balance throughout. An element 

containing the widest frequency range and the greatest amplitude used in the movement enters at 

the end. This functions as a cadence and brings the movement to a conclusion as it fades out. 



	 11	

The third movement uses numerous higher-frequency sound elements, often going up to 

around 9 kHz. The elements are generally short, have a pitched quality, and several are usually 

sounding at once. Some upward and downward glissandi are also added, and careful attention is 

given to stereo balance. Though there are many quick fluctuations between elements panned 

relatively hard right and hard left, entrances of elements placed on opposite sides are rapid, so 

there is never a sense of one side being overbearing. The form alternates between sections of 

lower-amplitude high-frequency material and higher-amplitude low-frequency material, and 

takes the shape of an arch form, with the ending material similar to the beginning material. The 

source material, the voice of Morton Subotnick, is not recognizable except for one brief section 

where one word can be understood. 

The form of the fourth movement can be described as ABA, with each A section 

consisting of two separate parts. The source material, the voice of David Tudor, is mostly 

unrecognizable. The only exception is during the first part of the second A section, where 

enough of the character of the voice is retained so that it becomes apparent that someone is 

speaking. The first A section bears a slight resemblance to the first movement. Elements lasting 

several seconds evolve from and dissolve into each other and are positioned at various points in 

the stereo field. This movement differs from the first movement by utilizing a frequency range 

that goes up to around 9 kHz, and it employs an alteration of entrances between higher- and 

lower-frequency events. The second A section contains higher-amplitude low-frequency content. 

The B section consists of the lowest-amplitude material in the piece being panned to various 

positions. Pitch-shifting and time-stretching processing techniques were applied to the source 

material, and a good amount of reverb was also added. 
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The connection between Austin’s work and mine is the expression of a fundamental 

premise in several varying forms. The character of each movement is considerably distinctive. 

This is accomplished by applying different processing techniques to the source material and by 

varying the form of each movement. I followed a similar procedure when I designed Life’s Cycle 

of Transformations. 

I used various unification schemes to establish relationships between the audio and video 

elements within the movements. Several sources provided inspiration for this concept, including 

Tarantella (1940) by Mary Ellen Bute and Edwin Gerschefski and Berlin Horse (1970) by 

Malcolm Le Grice and Brian Eno. Bute and Gerschefski applied mathematical processes to 

create relationships between the musical and visual elements in their piece. Le Grice and Eno 

applied the concept of repetition to the aural and visual elements to establish a correspondence. 

For example, the audio was created by playing a short melodic phrase on electric guitar, by 

repeating it and having several rhythmically out-of-sync versions sound simultaneously, and by 

fragmenting it. Several tape recorders were used to create the multiple layers of sound. The result 

conveys a meditative quality. The video displays a horse running in circles at the end of an 

exercise rope being held by a man. The scene is looped, is run backwards, and is transformed 

several times. For example, it starts in black and white, and unrealistic colors are gradually added 

so that the color is not directly associated with the objects in the scene, but it is still emotionally 

expressive. The combination of the audio and video elements creates a unique sensory 

experience through the utilization of a minimalist approach to the development of materials. A 

contemporary audio-video work I find very appealing is Inharmonic Fantasy No. 4 (2015) by 

distinguished American composer and educator Hubert Howe and American composer, visual 

artist, and educator, Sylvia Pengilly. I investigated the techniques employed in all these 
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compositions used them as sources of inspiration for the methods I developed to integrate the 

audio and video elements. 

The use of spatialization as a compositional device has a long history and predates the 

electronic music era. Adrian Willaert’s Vespers (1550), is performed by two spatially separated 

groups of singers, and Hector Berlioz’s Requiem (1837), which makes use of offstage brass 

instruments, are but two examples. In the electronic music context, the first multi-channel music 

diffusion experiments were conducted in the early 1950s in Paris by the Groupe de Recherches 

de Musique Concrète. Stockhausen was among the first to use spatialization as a compositional 

element in electronic music by regarding the movement and direction of sounds through space as 

a new dimension of music. Among his early works to incorporate such techniques were Gesang 

der Jünglinge (1955-56) and Kontakte (1958). American composer John Nichols III’s Reveries 

of Solitude (2018) and current University of Virginia faculty member Leah Read’s Ring, 

Resonate, Resound (2014) are two contemporary examples of compositions making extensive 

use of an 8-channel speaker arrangement. I studied these pieces to develop an understanding of 

how the composers approach the use of space, and I utilized some of the things I learned. 

I also incorporated concepts obtained from written sources into my compositional 

process. Numerous texts have been written that address the issues I confronted, and I made use 

of these to look for solutions to matters that arose. Curtis Roads has written two books covering 

many topics of concern to electronic music composers: The Computer Music Tutorial (1996) and 

Composing Electronic Music (2015). These books provide many insights into computer music 

techniques and aesthetics. Audible Design (1994) by Trevor Wishart, Sonic Art (2016) by Adrian 

Moore, and The Science of Sound (2002) by Thomas Rossing are good sources for further details 

relating to computer music techniques and the acoustics of sound. I also investigated several 
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classic texts as possible sources for inspiration. I read The Art of Noises (1986) by Luigi Russolo, 

first published in 1916, and In Search of a Concrete Music (2013) by Pierre Schaeffer, first 

published in 1952.  

I studied numerous other sources as well. The Sonification Handbook (2011) by Thomas 

Hermann et al., the writing of which was supported by the European Cooperation in Science and 

Technology intergovernmental network, describes many concepts related to the mapping of data 

obtained through measurement of natural phenomena to sonic elements. After reading this, I 

decided to use weather data to control the modulatory characteristics of various parameters for 

both the aural and visual elements of the first movement. 

The research paper Investigative Studies on Sound Diffusion/Projection (2000) by 

respected composer and Professor Emeritus of Music Composition at the University of Illinois at 

Urbana-Champaign, Scott Wyatt, et al., presents information on various methods that can be 

applied to diffusing sound in a multi-channel format. The techniques mentioned in the paper 

proved to be very useful, and I utilized some of them in spatializing the audio. The seminal book 

Audio-Vision (1994) by French composer and film maker Michel Chion provides many details 

relating to interactions between audio and video. The Tuning of the World (1977), written by R. 

Murray Schafer, one the founders of the soundscape genre of music, contains many ideas worth 

considering when making field recordings and assembling them into a composition. This source 

was helpful with the field recordings I made.   
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Chapter 2: Compositional Approaches 

 

Life’s Cycle of Transformations draws inspiration from many acoustic and electronic 

sources. I incorporated principles from generative computational systems, the integration of 

audio and video, minimalism, neo-romanticism, New Complexity, sonification, soundscape 

composition, spatialization, and spectralism. The adoption of a multi-movement format provided 

an effective foundation upon which all the varied conceptual methodologies I wanted to make 

use of could be assembled. The addition of a video component resulted from my desire to expand 

my creative activities into the visual realm. 

The establishment of a clear form in a composition has always been important to me. 

Form can exist on numerous levels simultaneously, and I conceived of it as doing so in this 

piece. On the largest scale, Life’s Cycle of Transformations consists of four movements, each 

with its own character. On a middle level, each movement has a separate formal structure. The 

first movement is a buildup, with the density of material increasing as the movement progresses. 

This is exemplified by an increasing number of events per unit of time, an expansion of dynamic 

range, and an expansion of frequency range. The second movement has a structure derived from 

the interplay of complex rhythmic relationships incorporated into a collage format. The third 

movement is devised around melodic material derived from a reference scale, and the fourth 

movement is based on an evolutionary process. 

During pre-compositional planning I decided I would first create the visuals and then add 

the aural elements. This is the method generally followed in the film scoring industry. Though 

some preliminary work may be done beforehand, most of the musical composition occurs after 

the filming and film editing has been completed. This process allows the composer to react to 
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what the audience will eventually see, and thus the music can be created accordingly. I had not 

previously worked following this method, and I felt the unfamiliar work flow would compel me 

to conceptualize things in unaccustomed ways. I was inspired by Michael Chion’s concept of 

audience members perceiving a unified aural-visual experience when observing a multi-media 

audio-video presentation. I wanted to confront the challenge of creating material that was 

compelling in both combined audio-video as well as stand-alone audio formats. 

I gave consideration to processes and materials I could make use of to serve as unifying 

elements for the four movements of the composition. Some ideas formed while I was 

contemplating how I would proceed. Others revealed themselves to me as I worked with the 

materials. Some concepts were applied to both aural and visual elements within individual 

movements, and some others were applied to aural or visual elements throughout the four 

movements. 

 The primary unifying element throughout the piece relating to the visuals was imagery of 

deciduous trees. Their life cycle through the year in locales with four seasons encapsulates the 

foundational premise upon which my composition is built. They display the birth and renewal 

associated with spring, the full vigor of life found in summer, the fading of vitality encountered 

in autumn, and the silence and stillness of winter. This progression is well aligned with the 

foundational principle of my piece. 

 A unifying element throughout the work, and relating to the aural components, is the 

scale: C-D#-E-F#-G#-A-B. This scale is the reference pitch material and serves as the foundation 

from which some of the audio source materials for each movement are constructed, though the 

use of it varies from movement to movement. Using a common pitch source for the four 

movements contributes to the overall cohesion of the work.  
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Chapter 3: Analysis of The Anticipation–The Burgeoning of Vibrancy 

 

The underlying philosophical principle of the first movement is the idea of growth. The 

movement begins with limited material, adds content as it progresses, and arrives at the emotive 

highpoint at the close. This buildup method is a common compositional process and can be 

found as the formal basis for many works, especially in the contemporary musical literature. I 

had first decided to utilize the buildup form for the visual component, and therefore felt that a 

synergistic relationship would be achieved between the visual and aural elements by 

incorporating the buildup process into the musical materials as well. 

 I decided to employ weather information in both the aural and visual realms for the first 

movement. In the aural dimension, the process is referred to as sonification. Sonification is 

defined as the presentation of non-aural information through an auditory modality. A similar 

approach can be applied to visual modalities, such as video. Visual elements can be presented in 

a manner consistent with the information being depicted so that some characteristic of that 

information will be conveyed by the visual elements. This is commonly encountered in visual 

displays such as graphs and charts, but the principle can be employed in more abstract 

representations as well. As I developed the ideas for the movement, I decided that incorporating 

techniques associated with sonification to both the aural and visual constituents would serve as a 

unifying feature. 

The primary concern with compositional schemes involving the use of extraneous data is 

how the data will be applied to artistic elements, be they aural, visual, or both. This is commonly 

referred to as the mapping problem. I had to consider numerous factors in order to determine 

which mapping solution would produce the most useful artistic results.  
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 Another problem that often arises is the data’s nonconformity with the composer’s artistic 

sensibilities. Faithful rendering of the information may produce results that are not aesthetically 

pleasing. An artist is then confronted with the philosophical dilemma of whether to be true to the 

data or to be true to his/her own internal sense of what is appealing. There is no clear choice in 

such a case. One point of view contends that beauty is to be found within the confines of the 

system being represented, and that alterations should not be made. In my view, the intended 

purpose of the work to be created can serve as a helpful guide. If the intention is to present a 

rendering for scientific purposes, then it is paramount that the data be adhered to with precision. 

If, conversely, the intention is to present the work in an artistic context, then the artist can and 

should feel free to take some liberties with the data. 

 For the first movement, my first step for the visuals was to acquire photographs of trees 

in bloom. I went to several locations and took several hundred photographs. I selected seven of 

these, each one representing a different day of the week. The photographs were then processed in 

Corel’s software application Painter. This visual-arts program has the ability to import 

photographs and transform them into images that display characteristics found in paintings, such 

as brush marks, non-photorealistic colors, non-sharply defined edges, as well as features 

associated with a variety of painting styles from different historical periods. I experimented 

extensively before I selected the versions I used in the video. 

The video was composited in Apple’s video editing application Motion. This is highly 

capable graphics software with a multitude of features for professional video creation. I imported 

the seven images and applied several processing techniques. Next I applied several mapping 

schemes to encompass various dimensions of the materials. In the visuals, the increasing amount 

of daylight per day from March 21st to June 20th was applied to the overall luminance value of 
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the imagery. This is interpreted in the video through the increase in brightness of the visuals as 

the video progresses. The first video frame is completely black and the imagery progressively 

gets brighter with the last frame being the brightest. This was accomplished by increasing the 

values of the blending opacity parameter and the intensity parameter of the Edges filter. Other 

methods involved using changes in weekly average temperature throughout the period and 

changes in the amount of daily precipitation. The temperature and precipitation data was used to 

set the values of several parameters in the Crystallize and Underwater filters. Days with greater 

precipitation were given higher values and this resulted in an increase in activity in one of the 

visual elements. The weekly average temperature was applied to create an upward slope in 

parameter values and this produced a progressive increase in the activity of another of the visual 

elements. I did not render the weather data precisely, as this led to aesthetically unsuccessful 

results. But it did provide the basis for me to make decisions which resulted in more pleasing 

outcomes. I obtained the temperature readings and measurements of the amount of precipitation 

for each day from the National Oceanic & Atmospheric Administration’s Record of 

Climatological Observations as recorded at the Muncie Delaware County Airport observation 

station. 

The audio for the first movement was conceived of as a platform for using concepts 

associated with spectral music composition. Spectral composition places emphasis on 

relationships between the spectral components of complex sounds. I had long been fascinated by 

how spectralist compositional techniques can create a sound world unlike any other. In realizing 

the music, I decided to include several of the techniques I discovered while conducting research 

into the works of composers engaged in spectral music composition such as Gérard Grisey and 
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Tristan Murail. I also developed some of my own techniques, though I do not preclude the 

possibility that other composers, unknown to me, may have previously employed the same ones. 

 I decided to use sine tones as the fundamental building blocks for the audio. Sine tones 

consist of only one frequency and do not contain any overtones. Using sine tones allows for the 

adjustment of individual frequencies, and this practice adheres nicely to the basic concept 

inherent in spectral music. I also felt that using sine tones provided me with a great deal of 

flexibility in assembling the audio material. In addition, employing sine tones affords the 

possibility for engaging in additive synthesis. A version of this synthesis process applied to 

acoustic instruments is often used by composers working with the application of spectralist 

techniques.  

 Numerous schemes exist for deriving a set of related frequencies. One commonly used 

method in early spectralist works is to conduct a spectral analysis of a single pitch played on an 

acoustic instrument and then incorporate the overtones revealed by the analysis into the materials 

of the composition. Another method is to use frequencies associated with micro-tonal scales. 

Such scales divide an octave into more than the twelve subdivisions found in equal-tempered 

tuning. I decided instead to use the natural overtone series to obtain source material for the 

movement. Every pitch produces a fundamental frequency and a theoretically infinite series of 

overtones. I chose to create my set of materials by including a fundamental pitch and its first 

forty-seven overtones. I used the Harmonic Series Calculator, an online device developed by 

Michael Norris, to obtain the frequencies for each series of overtones for the pitches I selected. 

My pitch material comes from the artificial scale: C-D#-E-F#-G#-A-B, and I further limited 

myself to the range C1 to C5. The calculations produced a set of materials containing over 

fifteen-hundred sine tones. Almost every pitch has numerous sine tones associated with it, and 
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each sine tone associated with a given pitch varies from the others by only a few hertz. For 

example, E5 is the second overtone of E4 and has a frequency of 659 Hz. E5 is also the twelfth 

overtone of G#1 with a frequency of 675 Hz, and it is the thirteenth overtone of F#1 with a 

frequency of 647 Hz. The appeal of this method is that the variations in the frequencies of the 

sine tones for a given pitch are not determined by an arbitrary process but are the outcome of the 

natural structure of the system. I feel that this serves as a unifying element within the movement 

and with the rest of the piece, since the scale is referenced in some manner in all the movements. 

I created the resultant sine tones with a sine-tone generator in Pro Tools. 

The piece begins with a 32 Hz sine tone which corresponds to the pitch C1. This pitch 

forms the root of the reference scale, and the tone at 32 Hz provides an effective low frequency 

sound for starting the piece. High frequency content provides an additional part of the 

background layer and enters shortly after the initial low frequency. The high frequency 

background layer consists of two groups of three sine tones. Each sine tone within a group varies 

a little in frequency from the other two sine tones within its group. The focus on the specific 

frequencies within events is one of the sound shaping characteristics associated with spectral 

composition. 

Another way in which I unified the movements was by using the same motivic material, 

which I define as the primary motive, in multiple movements. I composed a melody from the 

primary motive pitches for the third movement. I reused the primary motive material in the other 

movements, though it is presented in varying forms in each movement. See figure 1 for the 

sequence of pitches used in the primary motive:  
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Figure 1: Sequence of pitches in primary motive. 

 

Each pitch is presented as a sine tone with the frequency values derived from each pitch’s 

corresponding fundamental. The sine tones keep sounding as successive pitches enter, gradually 

building up a dense cluster of frequencies. As additional frequencies are added, they create a 

sound aggregate that blurs the distinction between traditional ideas of harmony and timbre. The 

resultant sound mass can be considered as an integrated harmonic/timbral structure. This 

approach to conceptualizing sound has been incorporated into many works using spectral 

composition techniques.  

Since precipitation data was employed as a data sonification source for the visuals, I 

wanted to use some of the sonification parameters for the audio as well in order to create another 

level of coherence between the visual and audible realms. The lowest pitches of the movement 

encompass the range from C1 to B1 and include all the pitches from the reference scale. This 

range is comprised of seven pitch classes. Each of the seven pitch classes are assigned to a day of 

the week. The pitches enter and overlap each other one at a time, with all of them sounding 

simultaneously only toward the end. This creates an evolving beating pattern as the different 

frequencies interact. The daily precipitation data was mapped to the amplitude level of each 

corresponding pitch class. This technique created subtle variations in the perception of the 

beating patterns as some frequencies became more prominent while others faded. The mapping 

methodology assigns each pitch class a base amplitude value. Days of the week that had more 

precipitation were then generally adjusted to higher values and days with less precipitation to 

lower values. The data was derived from a twelve-week period and was distributed across the 
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length of the audio in fifteen-second increments. Precipitation data for which its corresponding 

pitch class was not sounding was omitted. As with the application of the sonified data to the 

visual parameters, the mapping of the data to the audio was not conducted in a rigorous scientific 

manner but rather served as a source of inspiration for the aesthetic decision-making process. 

Another data source for sonification that I used in both the video and the audio was the 

increasing amount of daylight for each consecutive day throughout the spring. In the audio this 

was represented by the overall amplitude level and the density of the frequency content. Both 

parameters begin the movement at their lowest values and end at their highest values. This 

coincides with the increase in the luminance value associated with the visuals.  

The final data set I used for sonification was obtained from the values related to the rise 

of the average weekly temperature from the beginning of the spring to its end. Many of the sine 

tones had audio effects applied to them that performed some sort of modulation process. These 

include phase shifting, flanging, chorusing, and others. The temperature values were mapped to 

the rate parameter on the effects processors. This parameter was adjusted to progressively higher 

values and thereby created a more pronounced effect. The higher values produce a more active 

sound than the lower values. This is intended to represent the increase in the average weekly 

temperatures and parallels a process that is also incorporated into the visuals.  

The audio materials were created and organized in Pro Tools, which is one of the most 

commonly used professional audio workstations. I used Apple’s Final Cut Pro X to create the 

final assemblage of both the audio and video. 
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Chapter 4: Analysis of The Exuberance–The Expression of Energy 

  

The goal of the second movement is to portray the vitality of life. In my pre-

compositional planning I envisaged incorporating a great deal of activity as the means for 

conveying this sentiment. More specifically, I felt that the juxtaposition and stratification 

techniques used by Stravinsky would be an ideal way to achieve this. The rapid transitions 

between elements, some of which would be unrelated, would create an appropriate sense of 

tension and forward motion. Additionally, I felt that it would be important to use this technique 

in the visual realm as well, in order to establish a cohesive relationship between the audio and 

video components. 

I began my work process by taking photographs of trees during the summer. I amassed 

several hundred photographs from which I selected several for further processing. The image 

processing was done in the program Ultra Fractal. This program makes possible the application 

of fractal formulas to pre-existing images. The applied fractal formulas can change the original 

images in a multitude of interesting ways. The program allows one to generate both still images 

and animated videos. 

I imported forty-one of the images processed in Ultra Fractal into Final Cut Pro X for 

assembly into the final product. Some of the images are stills and some are short video clips. I 

grouped the images into fourteen families, with each family grouping consisting of several 

images that are variants of an original parent image. Employing this system facilitates the 

continuous introduction of new material while simultaneously maintaining a reference to 

previously included material. I feel that this provides the video with a sense of self-consistency 

and strengthens the form. 
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Chion writes of two methods through which music can express the emotive quality of the 

visuals it is associated with. One he labels “empathetic music”. This music “…expresses its 

participation in the feeling of the scene by taking on the scene’s rhythm, tone, and phrasing”. 

The other he calls “anempathetic music”. He describes this as music that displays a 

“…conspicuous indifference to the situation, by progressing in a steady, undaunted, and 

ineluctable manner”.1 I decided to incorporate both types. I composed music that in some places 

is tightly aligned with the visuals and in other places takes a separate path. There are several 

points where I wanted to create emphasis, so I made a change in the music to coincide with a 

change in the visuals. This technique is referred to as “mickey mousing.” I did not want to 

overuse it; however, as I felt it would then become too predictable and lose its impact. 

Final Cut Pro X contains a suite of video effects processors, and I use seventeen of these 

to enhance the imagery. The video is constructed of forty-two segments with almost every 

segment having several processing effects applied to it. I follow the pattern I established with the 

selection of the imagery in the application of the visual effects processing. All the selected 

effects are used on numerous occasions, though in different combinations and with varying 

parameter settings. This technique also helps to reinforce the concurrent experience of variety 

and continuity in the visual elements. The initial few seconds of the video present imagery in a 

pixelated form. This is somewhat reminiscent of the way the first movement ends, and is 

intended to serve as a bridge between the two movements.  

I wanted to make use of a soundscape recording for some aspect of the musical 

component of the movement. Soundscape recordings made for artistic purposes have been a part 

																																																								
1	Michel	Chion	and	Claudia	Gorbman,	Audio-Vision:	Sound	on	Screen	(New	York:	Columbia	
University	Press,	1994),	8.	
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of contemporary music practice for several decades. The process entails recording of the sounds 

emanating from an environment, where an environment is defined as any physical space, indoor 

or outdoor, natural or man-made. As with the sonification procedure described for the first 

movement, I needed to decide just how much to process the sounds. On one extreme, I could just 

present the material directly with minimal adjustments to the amplitude level. On the other 

extreme, I could process the material to such an extent that its origins became completely 

unrecognizable. I decided on a third option. I used the structural characteristics of the form of the 

original material to establish the pacing, density, and texture of the movement but used sound 

elements of my own design to convey these features. I also isolated individual sounds from the 

recording for further processing in software sampler-synthesizers. By following this approach, I 

used both the field recordings and computer generated sounds as my source material. The 

combination of the two sources gave me a broad range of timbral choices. 

I obtained the soundscape recording directly from nature. I went out several times after 

midnight during the summer and made field recordings. I thought this would be a good time to 

capture natural sounds as there would be less interference from man-made sounds. I also had the 

idea that the natural environment would be filled with a multitude of sounds, and that this 

abundance of acoustical energy would align with my aesthetic goals. The recordings were made 

with a Zoom H4N Pro which is a professional caliber portable recording device that is well 

designed for field-recording purposes. The recordings were made at the highest available quality 

level of 24-bit and 96 kHz. Recording at the highest quality level captures the most information, 

and thereby provides the greatest flexibility for down-sampling.  

When I first listened to the recordings, I felt that the rhythmic and spectral cacophony 

generated by the assortment of insects could serve as a template for both pacing and density of 
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the aural and visual elements. Although the complex interaction of so many sounds coming from 

so many sound sources does not exhibit any periodicity, overall there are fluctuations in the 

density, amplitude, and frequency content, which I used to structure the movement. As with the 

sonification process in the first movement, I chose to use the recorded soundscape material more 

as a source of inspiration rather than representing it exactly as it was.  

I began assembling the musical material by performing a thorough analysis of the field 

recordings in iZotope’s RX5. This application allows for in-depth analysis of audio through 

visual representations. Changes in spectral content, amplitude levels, and the timing/duration of 

events can be displayed in various manners. RX5 also has powerful tools for removing unwanted 

noise elements from the audio. I used these features to eliminate extraneous background sounds. 

I was then able to focus on the sounds I wanted to study.  

I isolated several sections in which an individual insect was producing sound for between 

10 to 20 seconds. I applied a variety of audio processing techniques to each of these selections to 

alter some of their features to the point where they still retain a hint of their original character. I 

felt that the resultant sounds worked well as background elements, and I incorporated them at 

several locations in the movement. 

I also selected several individual sonic events from the original recording, about a second 

in duration. The events are most likely created by crickets. In common musical parlance, such 

sonic events are referred to as samples. Samples can be manipulated in innumerable ways to 

create new sounds. As with other manipulation techniques, similarity to the original sound can 

fall anywhere along a spectrum, from exhibiting a barely recognizable change to being 

completely transformed. One of the audio processing programs I used for the musical elements 

was Reason. This program is a full-fledged digital audio workstation and it includes a large array 
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of self-contained synthesizers. I decided to make use of a sample-synthesis hybrid approach for 

these short samples. Reason includes a couple of synthesis engines that allow for the importation 

of samples. Synthesis processes can then be applied to the samples. One of these engines 

incorporated a granular synthesis technique. Granular synthesis makes possible the selection of 

small segments of an original sample to which various processing algorithms can be applied. The 

other synthesis engine allowed for molding the original sample by adding a variety of synthesis 

methods, including analog, FM, and wavetable approaches. I created a large amount of varied 

sounds utilizing these procedures and used them in many ways throughout the music. As with the 

visual elements, I derived variations from the parent samples. I feel that this method adds a level 

of sonic uniformity to the aural material while also building another link to the visual elements 

because it uses the same process: the use of numerous varied elements attained from a common 

source. 

Another consideration relating to the musical component was that I wanted it to contain 

some stylistic influence from the music referred to as New Complexity. One of the definitive 

elements of this style is the use of very complex rhythmic figures. It is common in music of this 

style to find nested tuplets and notes occurring on fractional segments of the beat. Adding to the 

rhythmic intricacy is the use of frequent meter changes, and the formation of a convoluted 

polyrhythmic interplay between different instruments. Sometimes composers associated with the 

style also make use of jarring transitions between sections that exhibit varying degrees of internal 

unity. The dramatic shifts can encompass changes in dynamics, register, timbre, or other 

elements. This aspect of utilizing rapid change aligns nicely with my aesthetic for the form. Yet 

another feature often found in New Complexity is a high level of density of material. I feel that 

this correlates well with my idea of expressing vitality. Composers also often make use of 
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extended techniques, some of which yield non-pitched sounds. I similarly made use of non-

pitched sounds. 

The base audio application I used was Pro Tools. Reason was connected to Pro Tools 

through the Rewire protocol. This technology permits the integration of several applications that 

would otherwise only function in a stand-alone mode. Using the two applications together 

greatly expands possibilities for sound creation as I can also incorporate synthesis techniques for 

designing some of the sonic elements. My sonic palette was further expanded by adding 

synthesizer plug-ins from Native Instruments and IK Multimedia. 

I used the “Musical Instrument Digital Interface” protocol for realizing most of the audio 

material. MIDI was invented to allow various instruments to communicate with each other and to 

send performance information to sound-generating devices. It offers numerous mechanisms for 

adjusting musical parameters. One hundred and twenty-eight pitch values are defined and 

numerous characteristics of sound can be controlled by sending a large array of control 

information along any one of several pathways. MIDI can be used to control both sampled and 

synthesized sounds. 

Note-on events in MIDI data make use of a timing grid. The grid can be subdivided into 

representations of any note value with timing resolutions so fine, they exceed the limits of human 

perception. For example, in Pro Tools the resolution of the grid mode associated with MIDI 

operations is 960 pulses per quarter note. In other words, there are 960 discrete points in time 

within the span of a quarter note at which an event can be positioned. I constructed a table 

providing values corresponding to the timing of various rhythms in relation to the grid. In 

addition to common rhythmic values based on duple or triplet constructs, the table contains 

numerous values associated with an assortment of nested tuplets. Sixteenth notes nested in a 
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quintuplet and triplets nested in a septuplet are but two examples. These values correlated with 

many of the types of complex rhythms associated with New Complexity music. I used the values 

from my table for the positioning of almost all the MIDI-generated sounds. A few exceptions are 

made in places where I wanted a sonic event to line up exactly with a visual event. 

In following another tenet of New Complexity music, I stacked numerous lines of 

musical material simultaneously in order to create a sense of density and vibrant activity. The 

multiple layers sounding simultaneously also add to the rhythmic complexity. The movement 

was developed to exhibit variations in density between sections. This is aligned with the findings 

from the field-recordings and with concepts from New Complexity music. 

I also incorporated these rhythmic techniques when working with the non-pitched 

elements. There are multiple places in the music where non-pitched elements are added to 

enhance the density, depth, and the width of the stereo field. For this purpose, I make use of 

sounds obtained from both the sampling process and the synthesis process. 

A wide range of audio processing devices from Eventide, iZotope, and Waves are also 

applied to the material. These include modulation, delay, reverb, pitch-shifting and distortion 

units. Automation is added to create changing parameter values. This procedure allows for 

changing a selected characteristic of a sound as the sound sustains. 

One of the methods I used for maintaining aural continuity between the movement and 

the rest of the piece was to utilize my reference scale for the harmonic framework. In the second 

movement I used the scale in more conventional melodic and harmonic contexts. Presenting the 

musical material through this approach creates contrast with the various methodologies 

employed in the other movements.   
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I used a variety of harmonic approaches. The triads constructed from the scale degrees 

results in: C+, D#dim, E, F#dim, G#m, Am, B. I used triads in various configurations, sometimes 

in succession and sometimes simultaneously. I also used secundal and quartal harmonies. 

As with the other movements, the pitched material for the opening was derived from the 

G#5, F#5, A5, C5, B4, G#5, E5, F#5 motive. In this case, the motive is harmonized by triads 

derived from the scale. The timings for all the pitches are offset from each other based on values 

taken from the timing grid. I made use of the motive in several other locations. The rest of the 

pitched material for the movement alternates between various combinations of melodic and 

harmonic applications of the reference scale. 

One brief section of my field-recording exhibits a compelling rhythmic structure. It was 

created by a couple of insects sounding simultaneously: one insect sounded a two-beat pattern 

while the other sounded a three-beat pattern. I applied non-pitched sounds to these patterns and 

incorporated them into a few places in the movement.  

The assembly of the final audio-video file was performed in Final Cut Pro X. The audio 

was imported from Pro Tools and synchronized with the video, and then a title was added to the 

video. As with as with all the movements, there was a three-second gap after the aural and visual 

material concluded before the title appeared. The text parameters are all set to the same values 

whenever titles appear in the piece.    
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Chapter 5: Analysis of The Nostalgia–The Perpetuation of the Remembered 

 

The third movement is intended to depict life’s arrival at a phase in which many of the 

tensions of earlier times have been resolved. During this time, the boundless energy of the 

previous period has dissipated and the fundamental engagement is a reflection on the past and 

past experiences. This process leads to the emergence of a less cluttered frame of mind in which 

extraneous efforts become minimized. Life’s processes are now operating at the peak efficiency 

that results from having attained a state of maturation. The maturity is also tinged with a sense of 

longing for the youthful vitality that has passed. 

In my pre-compositional planning, I had developed the idea that the third movement 

would be based on simple melodic material. Neo-romanticism places a greater emphasis on 

simple melodic elements than the other styles I worked with, while it also provides the 

framework in which a variety of materials can be presented. I felt that using a neo-romantic 

musical style would provide the sense of clarity and maturity I wanted to express. I thought that 

placing the aural focus on melody would be an effective way to portray the impressions the 

movement is based on.  

I decided on using the electric guitar as the principal sound source because I felt that 

using a single instrument playing a monophonic melody would be the most appropriate way to 

convey my intentions. Since I am a guitarist, I also wanted to make use of my guitar-playing 

skills. Using the guitar would also present a markedly different approach to creating the musical 

materials than the methods applied in the other movements. 

The work on the third movement began with my taking photographs of deciduous trees 

during the autumn. I started as their leaves showed the first signs of color and continued up to the 
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point where they exhibited the full richness of their transition. I amassed hundreds of 

photographs and it was very difficult winnowing that collection down to the final thirteen I 

decided to use. I arrived at this number as I worked to develop the video elements. In this 

instance, I did not have a pre-planned view on how many photographs I wanted to use. My work 

flow led me to realizations about when I needed more photographs and to when I had used 

enough. 

I used Jitter to produce the video elements. Jitter is the video processing component of 

Cycling 74’s Max, which is a highly flexible object-oriented programing environment. Max 

facilitates the generation of a vast array of software devices, referred to as patches, which can 

function in the analog and digital domains, and operate on audio and video. I integrated features 

from both the audio and video processing components in the patches I constructed. 

As I began assembling the first Jitter patch, I realized that it would work better if I 

converted the photographs I had selected into QuickTime movies. The movie files were better 

suited to drive some of the effects I was crafting. I imported the photographs into Apple’s 

Motion and used it to render them into fifteen second video clips. 

I created thirteen Jitter patches and recorded a movie file from each. Two video clips are 

used in all the patches except for the first. I liked the imagery that emerged from the interplay 

between two clips. For reasons relating to the form of the work, I felt that the opening scene 

should only have one clip. The final scene of the second movement includes a fractal image that 

is somewhat reminiscent of a leaf. The image rotates in the background while another image 

remains steady in the foreground. The fractal leaf image foreshadows the coming of autumn and 

the rotation symbolizes the falling of leaves from trees. The growth in size of the imagery in the 

opening scene of the third movement symbolizes the arrival of autumn. I purposely selected a 
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photograph that had a large, centrally positioned leaf for use in the opening scene video. The 

fractal leaf image and the photograph used in the first scene make a visual connection between 

the second and third movements. Another connection is made by the rotation of the imagery. For 

symbolic purposes, rotating imagery is employed throughout the movement.  

The creation of the visuals involved applying the photographs as textures onto geometric 

shapes. This resulted in the surfaces of the shapes being covered with imagery of trees. The 

shapes are animated by employing an audio-reactive process. Max can be used to construct a 

large array of interactions between various media. In this case, I used audio to provide the data 

for generating the movement in the visuals. The changing of the shapes, their positions, and their 

rotations are all driven by information obtained from the analysis of an audio file. I used several 

methods for deriving values from amplitude levels. The audio used for the analysis is the music 

from the second movement. Using the music of the second movement provides a symbolic link 

with the concept upon which the third movement is based: a reflection on the events of the past. 

The tempo of the audio file is set to 105 bpm. This tempo coincides with the tempo of the third 

movement and helps create a relationship between the movement of the visuals and the music.  

In addition to being based on different video clips, each Jitter patch utilizes a different 

processing mechanism. This enabled me to create variety in the visual scenes. Consistency is 

maintained by using the same basic elements: textures applied to animated geometric shapes in 

all the scenes. The color scheme for the movement emphasizes yellows, oranges, and reds, since 

these colors are symbolic of autumn. 

The videos generated by the Jitter patches were imported into Final Cut Pro X where they 

were placed into the desired sequence. In some sections two or three videos overlap and play 
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simultaneously. The blend values were adjusted to alter the opacity of the overlapping videos, 

thereby permitting various visual elements to come into and out of prominence.  

When I first starting thinking about the piece, I decided that there would be a basic 

musical element that would be found in every movement. I felt that a simple motive would be 

well suited to fulfill this requirement. I began my work on the music for the piece by improvising 

on the guitar. Improvisation is a major component in the way I work. I like to respond to events 

in real time and enter the flow state of mind. While doing this, many ideas materialize, as if by 

magic. Sometimes I record my improvisations and then listen to them to see if there is anything 

of interest. I obtained the primary motive and the rest of the melodic material by following this 

procedure. Some of the melodic phrases I used in the movement resulted directly from 

improvisation while some others are based on improvisation but further developed by manual 

editing. 

I used Ableton Live as the platform in which to develop the audio. This program is a full-

fledged digital-audio workstation. The layout of the user interface makes it conducive for use in 

performance settings. I sometimes give performances playing original music on my guitar and I 

use Ableton Live in these cases. Though performance is not a part of this piece, my familiarity 

with using Ableton Live for my guitar work led me to select it for this movement. Another factor 

was that a far larger number of effects processing plug-ins can be added to Ableton Live than to 

any other program I know off. In addition to all the standard plug-ins that work with other 

applications, a plethora of effects that are not available to other platforms from Max for Live and 

from Csound for Live are available in Ableton Live. I also made use of many of the Ableton 

Live-specific plug-ins. 
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I worked for some time on designing what I considered to be an appropriate guitar tone. 

An unprocessed electric guitar sound can be characterized as being thin. It doesn’t sustain well 

and it contains limited frequency content. I wanted a sound that would sustain well on notes of 

long duration and be rich in frequency content throughout. I experimented with numerous 

processors and tried a multitude of parameter settings. I achieved the result I was looking for by 

combining processors from Eventide and Waves. 

I began to create the sonic content of the movement by recording myself playing the 

melodic material using an unprocessed guitar tone. This approach allows for greater flexibility 

when effects are later added. The recordings are made on two separate tracks. A melodic phrase 

was recorded in its entirety on one track, and then the following phrase was recorded on the other 

track. The alteration of successive phrases between tracks is used for the entire movement. 

Following such a procedure leaves an empty space at the end of each phrase. Effects processors 

can then be applied to the last note of each phrase and enable the processed sound to overlap the 

start of the next phrase. 

After recording the guitar, I used the RX5 to remove all unwanted noise. Guitar 

recordings often capture some undesirable sounds. The RX5 allowed me to see that I had some 

extra frequency content and I used the noise removal algorithms to get rid of it. I ended up with 

two beautifully pristine guitar tracks. 

The guitar tracks formed the foundation for all the sonic elements. The clean guitar 

signals are routed to the track containing the Eventide and Waves processors that produces my 

desired guitar tone. The desired guitar tone signal is then routed to numerous tracks, all of which 

contain a variety of processors. The tracks are arranged across the stereo field and tracks 

containing different sets of processors are used for each phrase of the melody. I frequently 
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overlapped the sound from the end of one phrase with that from the beginning of the following 

phrase. All the sounds in the movement are generated in response to the input from the guitar 

signal. I use this method in my performances. If an opportunity arose, I could perform this 

movement with all the processing taking place in real time. 

The opening chord of the movement contains all the pitch classes of the reference scale. 

The visuals begin at a small point in the center of the display screen and increase in size to fill 

the screen. I considered applying a volume level fade-in for the audio to make it correspond to 

the growth in the size of the visuals; however, I decided against this because I liked the sonic 

quality of the opening sound and didn’t want to mask it. I also thought I might be overusing a 

clichéd pattern as I had used a simultaneous audio and visual fade-in earlier in the piece. I did 

include an increase in the strength of modulation effects as a means of conveying a sense of 

growth. 

The overall form of the movement can be viewed as containing three sections, with each 

section ending on a note of long duration. After the opening chord ends, the first section begins 

with the motive that is incorporated into every movement: here it is presented in its most basic 

form. The motive is then repeated in a varied form. A second theme then enters and leads to the 

highest note in the movement. The first section is in an AA¢B form and starts at 00:15 and ends 

at 01:11. The second section begins with a new motive which is followed by three variations. A 

second motive is introduced and is repeated twice. The end of the last variation has a few extra 

notes added to it to bring the section to a conclusion. This section is in an AB form and starts at 

01:12 and ends at 02:34. The final section, which begins at 02:35, is constructed of two themes. 

A rhythmic motive consisting of a quarter note followed by three eight note triplets appears in 

both themes. The first theme ends with four descending eight notes leading to a note of long 
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duration, while the second theme ends with four ascending eight notes leading to a note of long 

duration. See Figure 2 for the first theme of the final section and Figure 3 for the second theme 

of the final section. 

Figure 2: First theme of final section. 

 

Figure 3: Second theme of final section. 

 

This section is in an AB form and brings the movement to its conclusion. Since the visuals are 

comprised of various scenes assembled into one unit, I felt it was fitting to use a sectional 

approach for constructing the form of the accompanying music. 

I used a wide array of effects processors to attain the finished audio file. In addition to the 

manufacturers already mentioned, devices from East West, IK Multimedia, and Native 

Instruments were also employed. Many effects parameters have automation envelops applied to 

them to create variations in the sound. The audio and video elements were combined to create 

the master file in Final Cut Pro X.  
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Chapter 6. Analysis of The Culmination–The Resolution of Expectations 

 

 The fourth movement is based on sentiments related to the final phase in the cycle of life. 

At this stage, almost all of life’s trials have passed and the only remaining major task is to bring 

the cycle to a conclusion. In humans, this is experienced in old age, and in locations in the 

natural world that undergo four seasonal transitions, this time of limited activity takes place 

during the winter. At this stage, life has slowed down from the pace of activity in the previous 

phases and it is also characterized by a reduction in the availability of choices. 

 Minimalism is a style based on the precept of expressing artistic intentions through the 

application of a limited set of materials. I felt that using a minimalist style for the fourth 

movement would be an appropriate choice since minimalist works often incorporate a gradual 

pace of change in materials and rely on a limited set of materials from which works are 

constructed. Minimalist works also often make use of the unfolding of some type of process as a 

piece progresses, and in some works, there can be several processes developing simultaneously. I 

applied these approaches to both the video and audio elements.  

In designing the structure for the movement, I encountered the issue of my time 

constraint. Typically, minimalist works undergo a process in which change is introduced 

gradually and can take numerous minutes to unfold. Since I wanted to allow for adequate time 

for processes to evolve but I didn’t want the movement to be so long that it created an imbalance 

with the other movements, I settled on a length of a little under five minutes as being an 

appropriate solution. I felt I was able to successfully convey what I wanted to within this 

timeframe. Symbolically, I wanted to have the longest element at the end and impart the 

sensation of a gradual slowdown throughout the movement. This led me to make the beginning 
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of the movement more active, followed by phrases which gradually become more and more 

expanded.  

To obtain material for the visuals, I took several hundred photographs of tree branches 

during the winter. As I looked through the photographs, I came across many beautiful images 

which displayed the starkness of the winter season. I felt that these images would effectively 

convey the sentiments I wanted to express. While I pondered about which photographs to select 

for use in the video, I began to formulate a different idea. Instead of using photographs, I came to 

the conclusion that a video recording would be better suited for use as the source material in this 

movement. I thought that by introducing motion recorded by a video camera into the visuals, I 

would not have to incorporate motion generated through image processing techniques as I had 

done in the previous movements. I felt that animating still images would introduce more 

movement to the visuals than I wanted. With a video recording, all the visual motion could come 

from the movement of the camera, and I would be able to focus on altering only a limited 

number of parameters of the imagery through processing. I felt that this approach would be more 

in line with the minimalist principles the movement is based on. 

I obtained a Canon VIXIA HF R800 video camera for recording the video. While not the 

newest technology, the R800 does allow for recordings to be made at a quality level sufficient 

for my purposes. Since it was winter when I was conducting this work, I was able to go out 

immediately and begin recording videos of trees. At first I had no idea of what I wanted to do. 

After a couple of days of making recordings, the concept for the video emerged. I started with an 

image from the bottom of a tree, including whatever exposed roots could be seen, and I moved 

the image up the tree to beyond the tip of the highest twig and into the sky. I felt that 

symbolically this was analogous to the journey of life, its beginnings symbolized by the tree’s 
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roots in the soil, and its journey extending through the tree’s branches as far as it can go before 

reaching its end in the sky. I also felt that following the line of growth up the trunk through a 

branch and to the end of a specific twig would be symbolic of the choices that have to be made 

through the course of a lifetime. Furthermore, I felt that this method would represent the journey 

through life in general and would coincide with the underlying sentiment of the fourth 

movement. The stark beauty of the leafless branches depicted in the photographs was also 

present in the video. For the opening image, I placed a leaf at the bottom of the tree as a means 

of making a symbolic connection to the passage of autumn, which was portrayed in the previous 

movement. 

While I mounted the camera on a tripod to make the recording, upon reviewing the video 

I noticed that it exhibited an unacceptable amount of shakiness. I used Adobe Premiere Elements 

to apply an algorithm to reduce the shakiness. After experimenting with various settings, I came 

up with one that produced a successful result. I also noticed that the imagery moving up the tree 

contained a few sections in which the motion was too rapid. I used another processing algorithm 

from Adobe Premiere Elements to slow these sections down to bring them into better alignment 

with the rest of the video. Slowing down several sections added a few extra seconds to the length 

of the video; however, the added time was not of sufficient duration to make a meaningful 

difference in the balance between the various movements and how they relate to the length of the 

entire work. 

I conducted the bulk of the image processing in Apple’s Motion. I applied several effects 

to alter the colors and to add various types of distortion to the imagery. The strength of each 

effect undergoes several transitions through a fading in and out procedure as the video 

progresses. I felt that using this method correlated well with the idea of process in minimalism.  
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In the audio, the most prominent feature is the primary motive. I felt that focusing mainly 

on this would align with the idea of using limited materials. The primary motive is presented in 

its entirety at the beginning and then repeated throughout the remainder of the movement. But in 

each successive iteration the first pitch of the sequence is removed. This results in the primary 

motive containing consecutively fewer pitches and ending on only one pitch at the final iteration; 

however, in order to maintain an approximately equal time span for each iteration, I 

progressively extended the length of the final pitch with each iteration. Toward the end the final 

pitch is repeated several times. Employing this method incorporates the concept of a process 

playing out through the duration of the work. 

As I researched the technologies I would be making use of, I realized they were MIDI 

based and that I would need to obtain suitable MIDI data. I decided on getting the data from my 

guitar performance of the primary motive in movement three. I used Ableton Live’s Extract 

MIDI from Audio Tool to convert my guitar performance into MIDI data. Upon reviewing the 

converted MIDI notes, I found that the tool made one small error which I corrected manually. I 

then used a MIDI effect to proportionally lengthen the durations of the notes to values I felt were 

more appropriate. The converted MIDI notes formed the basis of the all melodic content of the 

musical material for the fourth movement. 

Also in keeping with the idea of making use of some type of process, I thought that this 

movement would be the ideal place to make use of generative computational systems for 

deriving some aspect of the musical material. For one application of such a system, I decided to 

use Google’s NSynth to generate sound from the MIDI data I had obtained. This sound module 

uses machine learning algorithms to process the components of two to four different source 

sounds on the level of individual samples. I found that it created some very interesting sounds 
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and selected six that were compelling. I applied each of these to one of six copies of the primary 

motive. Each of the copies was panned to a slightly different stereo position. For another 

application, I decided to employ a generative procedure to the melodic component of the 

material. I used the Continue tool in the Ableton Live plug-in version of Google’s Magenta 

Studio to generate variations of the primary motive. The Continue tool makes use of a 

computational process involving recurrent neural networks to generate variations from a given 

source. I used the primary motive as the source and generated a large number of variations on it. 

I selected the eight I found most appealing. As with the primary motive, all the variations are 

played in their entirety only at the beginning and have their first pitch deleted with each 

subsequent iteration. I could have composed variations through conventional means but I wanted 

to see what the Google system could do. It came up with some results I may not have initially 

considered. All the eight variations are panned farther to the outside of the mix, so the central 

focus remains on the primary motive. 

I make extensive use of parameter automation in both my audio and video work. The 

technique allows for parameter changes to occur at any desired point and automatable aspects 

can be varied throughout. In the Apple video software it is referred to as keyframe editing, and I 

used it in this movement to manipulate the color alterations and visual distortions. In my 

previous audio work I had always inserted automation points manually to create the intended 

effect; however, real-time manipulation of parameters is also possible through the use of a 

controlling device such as a MIDI keyboard. As I was developing sounds with the NSynth, I felt 

that it would also be well suited for real-time manipulation. The NSynth incorporates an X-Y 

coordinate grid for controlling the blend between the source sounds. Altering the values in this 

grid has the greatest impact on the sonic output. I decided to use a MIDI keyboard to adjust the 
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X-Y coordinates as I was rendering the NSynth’s output to audio files. Due to equipment 

incompatibility issues, I had to devise a complicated setup making use of a MIDI keyboard, two 

audio interfaces, and two laptops each running separate versions of Ableton Live to be able to 

get the result I wanted. A software feature referred to as MIDI-mapping allowed me to assign 

two dials on my MIDI keyboard with which I could manipulate the NSynth’s X and Y coordinate 

values. 

The primary motive and its variations did not contain any low frequency content that 

could fulfill the role of a bass part. I felt that the music was not complete without this 

component. To address this issue, I decided to make use of the primary motive another way. I 

transposed each pitch down to put them into the bass range. I then extended the duration of each 

pitch so that only one pitch sounds for each iteration of the motive. At the end, the final pitch has 

the longest duration of any pitch in the movement. 

The movement and the piece end with noise both in the audio and the video. A few 

seconds before the end, both the audio and video incorporate a ramping up of the quantity of 

noise to reach a state of only noise and then transition to silence and black respectively. I feel 

that this is very important symbolically. Aurally, the piece begins with the fading in of a sine 

tone. Sine tones are the purest sounds, and I use them to represent the purity of birth. From 

another perspective, they also represent the highest possible state of order. Similarly, the visuals 

begin with a fading in of a few elements from darkness. The fading in of the aural and visual 

elements symbolizes the beginning of life, of an emergence from nothingness. Aurally, the piece 

ends with white noise, which is the most chaotic of sounds, i.e. the sound that conveys the 

greatest amount of randomness. Similarly, the visual noise transforms the video into chaos. The 

progression from the most ordered state to the most disordered state represents the current 
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scientific understanding of all things in the universe, including life, that things progress from a 

higher state of order to a higher state of disorder. The final transition to silence and darkness 

symbolizes the end of life and the passage into the unknown. I feel that this brings the piece full 

circle to a point where life is ready to begin anew with the next spark.  

All the audio work was done in Ableton Live Suite and I used a large collection of 

plugins from Eventide, IK Multimedia, iZotope, Native Instruments, and Waves. I created a Max 

for Live plug-in to generate the white noise. The final assembly of the audio and video and the 

addition of the title was done in Apple’s Final Cut Pro X. 
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Chapter 7. Multi-Channel Version 

 

 In addition to a two-channel version I wanted to create a multi-channel version, and 

decided that eight channels would be optimum for that. The eight speakers provide plenty of 

options for manipulating the sound throughout a concert hall. Also, this format is very common 

in academic conference and festival settings. I did not want to work with a larger number of 

channels as larger speaker arrays are uncommon and the chances of my work being presented 

somewhere would be very low. 

 I used different approaches for the spatial distribution of the audio in each movement. I 

considered how I could align spatial distribution patterns with the emotional character of each 

movement. I wanted the spatial component to be a part of the composition and not be merely a 

series of interesting sonic effects. I also wanted the spatialization to work in tandem with the 

audio and visual elements to convey the sentiments expressed in each movement. 

 My technical objective was to create eight mono tracks of audio. In a performance, each 

track will be assigned to a separate loudspeaker. The first step was to find the appropriate tool for 

making the multi-channel audio files. I experimented with several platforms until I settled on 

using Ableton Live. The Surround Panner device that is included with Ableton Live provided the 

perfect solution to the issues I faced. For example, the music in the first movement contains 

forty-six distinct audio tracks. Surround Panner enabled me to merge these tracks down to eight 

and to encode the entire variety of spatialization information that I created. Surround Panner 

contains mechanisms for controlling the x-y spatial position of a sound in relation to a grid that is 

defined by an arrangement of eight loudspeakers on its boundaries. This arrangement simulates 

the positioning of loudspeakers in a concert hall, and the x-y grid determines the location a sound 



	 47	

will be perceived as emanating from. There were several loudspeaker positioning options 

available and I selected a circular arrangement. I prefer this arrangement because I feel it best 

approximates the natural sound environment we experience every day. Surround Panner also has 

controls for manipulating the width of an image, the path of rotation within the grid, and the 

speed by which any of the transitions take place. I made use of parameter automation to set all 

the values. Unfortunately, Ableton Live does not contain an efficient means for exporting mono 

audio files, so I first exported four stereo files and imported them into Pro Tools, where I could 

split the stereo files into mono and obtain the final eight files. 

The theme for the first movement is emergence, and I designed the spatialization 

characteristics to convey this sentiment. The audio begins with only one frequency coming from 

the center front position. Other sound elements gradually enter from one of thirty-two different 

positions evenly spaced around the periphery of the listening space. All of the sound elements 

begin in a confined state and expand into the space to envelop the listeners. To accommodate the 

forty-six tracks of material, some positions have more than one element associated with them, 

though none of the elements associated with any one position begin sounding at the same time. 

The overall effect creates a gradual increase of acoustic energy throughout the listening space 

with the loudest section being at the end. 

The second movement is based on energetic activity. To express this idea, I applied 

numerous rapid transitions to the sound elements, and their trajectories through the listening 

space often incorporate several changes of direction. The movement is made up of several 

sections, each containing numerous elements of ten to twenty seconds in duration. This material 

is well suited to the spatialization scheme I envisaged. Each section has its own panning 



	 48	

arrangement with every element going along a different path. Most traverse across the space 

along various straight-line trajectories, while some take circular paths. 

The focus in the third movement is on the melody played by the guitar with the other 

elements having supportive roles. I positioned the primary melody track in the center of the 

sound field and added some motion from front to back along the center axis. The other elements 

are positioned along the periphery conducting mostly rotational motions, though a few do 

transition across the listening space. 

The fourth movement incorporates some practices found in minimalist music. In adhering 

to these principles, I made use of several processes to manipulate the sound elements. I first 

divided the various components into different frequency ranges using filters. The filters were 

modulated to vary their cutoff frequencies over time, and the resultant sounds were rotated 

around the listening space in varying ways. In keeping with the minimalist aesthetic, I 

maintained a slow pace of change when modulating the various parameters. 

I found it very helpful to keep track of the spatialization decisions I was making by 

notating them on an Excel spreadsheet. I made separate spreadsheets for each movement. I 

assigned values to each of the thirty-two positions I had designated around the periphery of the 

listening space. I wrote down all the pertinent details related to each sound element, including 

starting position, trajectory, and rotation characteristics. I found that this was a great help in 

enabling me to visualize how the sound was behaving in the space, and it clarified my thinking 

about what I wanted to accomplish. 
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Chapter 8. Conclusion 

 

 Life’s Cycle of Transformations is my first work that combines audio with video, and it is 

the first time I considered applying multi-channel techniques as an integral feature of the music 

as opposed to thinking of them as merely interesting sonic effects to be added afterwards. The 

work is also the first time I have formulated such a detailed pre-compositional plan. While all of 

my previous works had formalized starting points, the remainder of the material was generated 

through my interacting with the work in progress in an improvisational manner. Improvisation 

played a role in this case as well, but there were many more guide posts along the way and points 

of arrival to strive for. One of the most surprising aspects of this work flow was how many 

concepts emerged during the process that fit in perfectly with what I had intended to accomplish 

when I designed my pre-compositional outline. 

Working with visual elements for the first time made the process extremely challenging, 

and there were many technical difficulties I had to overcome. I spent a lot of time learning how 

to attain the results I wanted, and sometimes when I encountered problems I did not even 

understand what the problem was. Every piece of visual software I worked with was new for me, 

and each presented its own set of struggles. Conversely, I felt very comfortable using the music-

making tools, even the ones I had never used before. I have always been fascinated by audio 

software, and throughout my career I have made use of different sets of software in almost every 

composition. 

The work is narrative based. The implied direction taken by the presentation of the 

audio/visual material throughout the composition arcs along a similar trajectory as the typical 

experience through the cycle of life. The first movement begins with a single element, a sine 
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tone, which is the purest unit of sound. The simplicity of the sine tone symbolizes a humble 

beginning and the innocence of youth. A large assemblage of sine tones then coalesces into a 

complex structure as the movement progresses. This developmental process represents the 

realization of the vast array of possible outcomes that are attainable when starting life’s journey. 

The material in the second movement is dense and hectic, with numerous things happening 

simultaneously. The sonic character of the material is rich in frequency content, even noise-like 

in places. This portrays the range of complex issues that must be addressed in the phase of life in 

which some choices have been made but the outcomes are not yet determined. The third 

movement material is more refined. The singing quality of the guitar conveys a sense of 

assuredness. This corresponds to the time in life devoid of constant upheaval, the phase when 

most of the challenges have been resolved and life’s path is less encumbered. The fourth 

movement returns to simpler material, but the material is of a sophisticated simplicity. This 

alludes to the time in life when all issues have been distilled to their most basic components, to 

the time when only the most fundamental essence of experiences is of relevance and life’s 

journey has reached the simplicity beyond complexity. 

Working on my dissertation has been as an enjoyable experience as I have ever had in my 

life. Though there were numerous technical obstacles I had to overcome, the process of working 

out the solutions was very gratifying. Since I began my journey into artistic activity, I have 

always thought of the process of creating work as being a voyage of discovery, a voyage in 

which some previously unknown aspects of the world around me and of myself are revealed to 

me. My voyage to the completion of my dissertation work exemplified this sentiment 

completely.  
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Appendix: Relevant Compositions 
 

 
Larry Austin. SoundPoemSet (1990-91), electronically processed sounds. 
 
Ludwig van Beethoven. Symphony no. 5 in C Minor (1804-08), orchestra. 
 
Hector Berlioz. Requiem (1837), orchestra. 
 
Mary Ellen Bute (visual) and Edwin Gerschefski (music). Tarantella (1940), audio and video. 
 
Ambrose Fields. Expanse Hotel (1999), fixed-media. 
 
Lejaren Hiller and Leonard Issacson. Illiac Suite (1957), string quartet performing computer- 
 

generated music. 
 
Hubert Howe (audio) and Sylvia Pengilly (video). Inharmonic Fantasy No. 4 (2015), fixed- 
 

media audio and video. 
 
Malcolm Le Grice (video) and Brian Eno (music). Berlin Horse (1970), audio and video. 
 
John Nichols III. Reveries of Solitude (2018), multi-channel fixed-media. 

Leah Read. Ring, Resonate, Resound (2014), multi-channel fixed-media. 
 
Karlheinz Stockhausen. Gesang der Jünglinge (1955-56), voice and electronic sounds. 
 
Karlheinz Stockhausen. Kontakte (1958-60), piano, percussion, and electronic sounds. 
 
Antonio Vivaldi. The Four Seasons (circa 1720), chamber orchestra. 
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