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Abdtract: Through my experiences with ‘Musc Thegter’ in the middle of 1970's, | developed great interests in
the music accompanied by visud dements. This music was thought to be in a genre that could bresk down the
rigid confines of ‘Contemporary Musc'. Moreover, these visual dements dtered mudca condruction and

brought new possbilitiesto music expresson.

Through my practice of ‘Music Thegter’, however, the limitations of the performance as visud dements have
become an important issue. In order to solvethis problem, | utilized the interactive sysem of computers. From a
visud pergpective, this could indill the performance with more expressve power. In terms of a visud
expression, | think thet nothing compares digita video images. That is why | began to compose works thet
dlowed the interactive system to cover not only music but dso digitd video images. These works have been
labded “Mudc-based Media Art”. Then, with the idea of these works “Audio-Visud Poems’ have been
cregted, which are works maintaining the compact relaionship between digital video images and musc. The
visud dements affect the audio dements. Conseguently, that enables us to predict the next sound in aond

music, even though the aond music is consdered difficult to be predicted. Also that mekes it possible for the

audienceto fallow the changes of sounds actively.
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1. Introduction (purpose, background, method,
and premises)

The purpoe of this thess is to daify the
possihilities, which musicd expressons possess through
the digitd at. This theds covers jus a patid andyds of
those posshilities however, it dlows people to gragp the
growing importance of digitd music expressons ad
shows them how the digitd arts can be usad for musicd
expressons In order to avoid making thingstoo aodract in
this theds this thess andyzes my own works with
sgnificant “author's voiog’. This thesis focuses more on
the expresson than onthe technica ills. It is because |
am concerned about the fact thet the technicd skills have
been overemphasizedin thefidd of digitd art.

Digitd at is ceged with computers in its
compogtion and redization process (I use the tarm
“computer” here, though, mog of them are “persond
computers’). Because of the computers, the characterigtics
of this paticua at ae rdaed to chaaderidics of
computers Such asthe forms of multi media

The word ‘Multi media’ was origindly used with
commeadd oriented purposss to inform the potentidity
ad dfidency of the computers However, this word
expands our range of expressons and the importance of
uing the expressond media with due regpects
Technicdly, the tam ‘multi modal® which put more
weight on the recavers senses, should have been more
gopropriate in this context indeed of ‘multi meda’.
However | dare usethe later term because of itsfamiliaity,
by assuming thet this term usage does not digtort the main
pointsof this thess

Although digitd at is rdated to multi media
characteridics to some extat, the prest multi media
expressons are not yet sufficiently utilized. Frg of dl, the
dream of constiousness regarding the expressons is as
hierarchicd as ever. In ather words, a person who maostly
workswith visud expressonsrardy getsinvolvesin audio
expresson a the same time. Also a person who modly
caries out pictorid expressons rady gets invalves in
moation picture expressons. Looking & educationd
curriculums, the recognition of multi media is ovedl
wesk. Even in at department, the musicd expressons of
multi media are trested as merdy window dressng. To
meke things worse, music department generdly pays no
attention to multi mediaexpressons In many cases atiss
have interests only in their own specidties and never care
about their outsdefidds Evenif they have sultle interests
in their sub-specidties, they are tatdly indifferet or to
leave the matter to other people

Currently, digitd at is referred manly in the context
of at, 0 its musc expressons ae hady undergood.
Therefore, this thesis emphesizes the music expression
point of view. As mationed ealie, | would like to
introduce my own works to demondrate the actud
exanples of ‘mudc woks with visud dements.
Paticularly, by focusng on ‘Mudc-besed Media Art', it
primaily explans why visud dements and digitd
methods are necessary and what the visud dements bring
tomusc.

In addition, my premise seeks to confirm the
meaning and the range of the word ‘ musc’ itsdf. Today,
the phenomenon thet theword ‘music’ referstois inavad



aray and the rage of that word is continuoudy expanding.
For insance, Musique Conoréte” conditutes its music by
using dll the recorded sounds It is Smilar to sound track °.
Music expression of digitd art is, in some sense, the sound
track expresson in digitd at. Therefore, this thess uses
theword ‘musc’ induding the musc such as Musique
Concrée. This implies the concept of “slence and sound
rued by ime”.

2. Music Theater

Musc Theste® was my fird encounter with the
visuakdements music before that of digitd art. It dates
back to the midde of 1970swhen | sudied in Germany. |
manly leamed the works composed by Mauricio Kagel
and Dieter Schnebef .

Musc Thedter is one gare of ‘ Contemporary
Musc’”. It produces musical pieces thet adopt the visud
dements as theetricd dements It is thought to be a genre
dtempting to bresk the uncommunicative Studtion of
contemporary music because it eventualy encourages the
audience to use more than one sene and endbles to
expand therange of the audience.

Thedricd dements as the visud dements are
primarily performers actions and aso various effects of
dage lightening andlor props These are, however, used
jut & demats and Mudc Thede is no longer
categorized in aplay. It haslitle Sory and takesits priority
in musical condruction. Each paformer’s adtion, which is
precisdy indructed on the score, plays arole with musicd
condructive meaning.

The musicd condruction meaning can be brigfly
explanad as folows Imagine for example, a pianigt
dramdicdly rasng herhis hand to play C4 on the
keyboard but making dmast no sound (@mog mute). This
reauts in a sound with the new meaning of surprise or
unexpectedness. It is because the audience would have
expected to hear a big noise by seding the paformer’s
adtion but heard the amdl sound. This perception can be
never aregted judt by ligening to the sound.

As a mdte of ocourss musc hes muscd
condructive meaning only with sounds. Music produces
sounds Smultaneoudy or adds meaning to them, such as
dehility, tenson, pressure or openness. Then, by adding
visud dements to them, the musica meaning itsdf could
be dtered, amplified, reduced, broadened or changed.

After the experiences in Garmany, | mysdf begun to
compoe and paform Musc Thede”. Soon dter
beginning, however, | redized some difficulties rdaed to
the performers actions as visud dements, because those
attions are physicdly linked to mudcd indruments and
those are inherently limited as the visud dements. A
pianist cannot play the piano without Stting in front of the
piano, nor can avidinigt play the vidlin without having the
vidin. That is to sy, no pianigs can play with waking

around the gage and no vidlinigts can play the vidlin on
hendsand knees

Therefore, | made an atempt to divergfy the actions
as visud dements by separding performers from players
This is a sys¢em that players trandde the paformers
movements, which are conddered as visud dements The
important paint is thet, in this sydem, musc procesds
according to the actions, unlike bdlet or dance in which
the dancers move according to the music.

Fidure 1 is a pradicd example of my Mudc
Theseter, “HAKO (Boxes)” presented in 1984. Inthiswork,
there are different shapes of boxes on the sage, ad
peformers lift those boxes & random. Players then
trandate their actions into music, according to the certain
ruleswritten on their sores. Spontaneoudy, here comesthe
musica condructive meaning thet cannot be pre-indructed
only with sound, nor can be only with the ation. For
indance, the sound is modified into a continuous rhythm
with some tengon if the audience would see the visud
dements of the performers rasing or lowering the boxes,
dthough that sound possbly sounds like a monotonic
rhythm set & intervak if the audience would ligen to it
with dosng her/hiseyes

Rcture 1: Music Theater “Hako”

3. Interactive System by Computers

Indesd, the sgpardion paformeas and players
overcane some of the limitations thet are inherent in the
ue of mugcd indruments. However, it mekes the
audience have to fallow both performers and players and
results in the divison of thar atentions. Also, it leavesthe
audience confused, because the rdaionship between
attion and sound is ahitrary and is nat connected eech
other directly.

Then, what would be the effective way to meke the
usud adtion of playing the music indruments ‘ musicd
adtion itsdf’? For this answer, | introduce the interactive
sydem by computers In this system, for the firg hand,
sound is dored as a daa in computers and, the interface
and ome sensor switches are set on a $age or on the
players’ bodies The players are supposad to work with



the interface and sensor switches during the live show. The
sound informetion from the interface and sensor switches
goes to the computers Then the gored sound in those
computers darts That sound dimulates the players to
work on the interface and sensor switches again.

The interactive system mekes it possble that the
players’ adions on the Sage are recognized as mudcd
attion, by recording the sound beforehand. That means
thet a vidlinist could play the vidlin on hands and knees if
shelhe wears a sensor on her/his body with the recorded
vidlin sounds.

The mogt important point in thisinteractive sysem
is to dore the sound as dda in the computers It implies
tha nat only sounds from mudcd ingruments but dso
gooken words or noises can be played as a rexult of
mudcd adtion if dl of those sounds are dored in the
computer as data. In other words, the spoken words and
noises have the musicd condructive meaning within the
musica context.

Acture 2 is another example from my practicd
works Itistitled ‘Musc Theater - Chatterbox’, compossd
in 1992 by udng the interadtive sysem. This work is
categorized in amono-operaand it hes a gtory sdtting of a
woman conversng with her inner-df. In front of her,
there are three boxes and her inner-voices are hidden
ingde those boxes. The boxes are lifted by that woman in
order to sk for the inner-voice that would satisy her.

Picture2: hyper Music Thester “ Chatterbox”

The inner-voice is recorded in the computers
beforehand. The sensor is st in the each box, and it would
be turned onif thewomen liftsthe box. Thisinformation is
trangmitted to the computers, and then the recorded voice
would gart to be played. Which recorded sound would be
played is sometimes depending on a precise program but
sometimes depending on a spontanaty-induced program

Basad an this sysem, the action of lifting up boxes
can be the mudc playing action itsdf. Adtions and sounds
ae diredly rdaed and the musicd condruction meaning
is dso directly rdaed to the audience In this paticular
example, rdationship between guestion (expectation) and

response (meding the expedtation) is condructed as the
mudcd condruction meaning. Someimes the way of
response has another musical condruction meening thet
telsthe audience ‘the treechery of the expectation inseed
of the meating the expectation. The posshility of muscd
playing action as visud dements hes certanly beng
expanding.

After thiswork, | have continued to compose Music
Theater with the computer interactive sysem. It is named
“Hyper Music Theater™ in order to differentiate this from
Music Theater without the interactive sysems.

4. Images as subjects for the Interactive System

Although the possihility of musica playing action as
visud dements has expanded gredtly, | have begun to be
atracted to the power of the ‘images expresson while |
have been pursuing visud dements The limitations of
musicd playing actions have been rdeased asexplaned in
chepter 3, but that action is il fat behind the expressonin
thedigitd video imeges.

The digitd video imeges are rdessed from the
confines of time and pace. It dso promotes the cregtion of
free ideas during its process of shoating, imege creating
and editing. In addition, the technology of computers with
high gpeed and large storage cgpadity gives these imeages
an amazing levd of pladidity. This makes images aregtion
and dtendion on the dage vay dfedive Also, the
modules of monitors or projection screen imeges extend
the posshility of the visud dements expressions In other
words, the monitor or Screen can be utilized as an aesthetic
object itsdf.

Then, these projected images are usad as subjects
for interactive sysem in my works which ae named
‘Musc-bessd Media Art'. | tried to integrate the origing
mediaart which was gpecidizedin art fidd, into the mudc
fiddaswdl.

The primary difference between ‘Musc-based
Media Art" and ‘Media Art is tha the fomer at
compadtions are condrained by time That means that
thereisabeginning and an end in Mudc-bassd MediaArt.
Theaudiencefollows events on the Sage according to aset
time axis Namdy, wdl-defined time seguence is
inevitable for the audience. Usudly, Media Art, which is
exhibited in musaums and gdleries does not have any
beginning and ending points It is the audience who
determines how much time to spend for the at, and
esntidly, gppredating the at for one minute and one
hour does not meke a hig difference However, if the
Music-bassd Media Art is a work thet lests ten minutes
the audience mug spend the ettire time with the work,
otherwiseit cannaot be fully appreciated.

Fidure 3 is a pratticdl example “Kagam (Mirror)”
rleasad in 1996. In this piece, thereis asynthetic imege of
the trumpet player and dready-preparedvideo imeges Itis



digplayed on a large streen on the Sage There are three
camgras shoating the player and the playing action
determines which cameraimeages would be on the screen.
The player has many infrared lights around his spece and
he sometimes Hock the light with his hand or his trumpet
while playing the insrument. Then, according to the action,
camera switches from one to another, and the computer
sound, which have been recorded, creaied, edited and
gored beforehand, beginsto be played.

Picture3: Music-besed MediaArt, “ Kagam”

Through synchronization of the visud dements (the
player's action and screen images of the playe) ad
auditory dements (the sound of the mudicd indrument
and the sound of the computer), each of the dementsis
effectivdy and independently empheszed A sImple
action that might be ignored could cdl atention to itsdf
through the sound, or conversdy, a smple sound thet
might not dand out done could simulate a response
through the player’s ation on the screen. Especidly, any
kinds of computer-generated sounds condiitutes amusical
condructive meening by usng its meaning itdf or
integrating the sound into visud dements. For example,
the scurry brake noise by cars is a sound thet rapidly
increasss in volume and then disgppears that means the
noise has been cut out with the accent. The brake sound
itsdf crestes apowerful musical condructive meaning, but
a0 adds the musicd condructive meaning of argpid and
drong ‘cut out'.

At the point when | was working on this piece, the
computers were nat devel oped enough to hande the live
images. That is the reason that | designed an interactive
systemto operate by switching cameras However, soon
aterwards, computer technology mekesit possibleto sore
and output data as dements of an imege and mation
picture interactive sysem So | begen to use the computer
to work with plagicty data fredy. Fidure 4 “Hi no
Utauwa (Object of Mercy)” isan example piece composed
during this period, 1999.

Picture4:MudcbasedMediaArt, “Hi no Utsuwa”

In this piece, the interactive sysdem is prepared for
creding and changing computer-generated imeges and
sound according to the player’s action. Another various
sensors and switcheswere set on the age out of the view.
Each player pantomimes and smultaneoudy works onthe
snrs and switches Evary time dehe mekes a
movement, and imege is generated and a sound is played
by the computer. For indance, a bouncing sound that was
cregted as a resut of dropping something is generated
when the player drops his hands dter lifting them high
above his head. As aresuit of the sound, the screen hows
something to emphasize the dropping and bouncing sound.
Thissound givesasense of fullnessand lowers thetenson
level of the musical congtructive meaning according to the
player’s action. The digitd video imege sresses not only
the musicd ocondructive meaning but dso repdtitive
resonance.

5. Considering the image as the only visual
elements
Before long, | darted to concentrate on images as
the only visud dements, emphasizing its power of
expresson. Theefore, | diminated the player’s action
from the visud dement agpects Flayers only nesd to play
the mudcd indruments. No sensors and switches are st
on the gage, but sounds from the mudicd indruments are
picked up with the microphones, andyzed in the computer.
Then the images are created and changed in the computer
and dso the sound is played thorough the computer.
| introduce a pradticd example of “ Scar” whichwas
composed for solo odlo player, computer sound and
digitd video image in 2000 (rdfer to picdure 5). The
sound of cdlo solo s picked up with the microphone, and



trandeared to the computer. The computer andyzes the
pitch, srength and vadue of the sound and convertsitintoa
MIDI sgnd. Then the MIDI sSgnd triggers the image
cregtion and changes the sound generdtion. By limiting
the visud dement to judt the digitd video image, bath the
music and theimeage gained agronger tie

Ricture5: Music-basedMediaArt, “ Sar”

6. Audio-visual Poem

The interacive Mudc-based Media Art is very
exdting a live performances Various changes during live
performances or playing the ingruments during the show
produce peiod of tendon. Thee is a continuous
expectation what comes to next. At the same time,
however, this meansthet the resultswill never bethe same
a each live paformance. | have to admit thet it is difficult
to condruct a concise reaionship between digitd video
images and music.

Then, recently | have begun to work on the media
formsauch asDVD and CD-ROM that effectivey records
the condise rdationship of digita imagesand music, which
Musc-bassd Media Art cannot represent. This kind of
work iscdled ‘ Audio-Visua Poems®.

Ficure 6 shows one of those warks ‘Common
Tragedies in Urben Life(2000), an abdract animation
usng geomdricd figures. This mudc is created by a
Musque Concréte method thet utilizes things-sounds.
There § a conarete meaning of sounds and its musicd
condructive meaening in the midde of the muscd
expresson. However, both meanings are not directly
related, so there will be adight lag between indication and
interpretation. This lag can be seen as an example of the
exquidte beauty of expression. The concrete meaning of
sounds adds the meaning and image to abdract image
expresson. The muscd condructive meaning of the
sounds adjuds the speed and works on various changes
and adtivities of digitd video images and adds new
meanings and imege qudities to it. For example the
continuous sound of the sacond hand on a dodk will not
be only used as it actudly oocurs but dso used with a

gradud changed of sound srength and gpeed. Thisdlows
a sene of presure to build in the audience with the
musicd addition of cresoendo® or acoderando™ giving
musicd condructive mesning.

In the eally dage of credting this Audio-Visud
Poems caedion of digitd video images and musc
compogtion ae caried out smultaneoudy. There ae
occagond expectaions when one or the other becomes a
priority due to its work process However, it is difficult to
separate these two dements because | teke the credtion of
digital video imeges into congderaion when developing
the process of creating musc. ‘Compostion based on a
time axis' is conddered as the highest priority in these
siesof works
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Picture 6: Audo\/isual Poem, “ Common Tragediesin Urban Life’ -

7. The Visual Element Effect on Musical Works

In the process of cresting a concise rdationship
between digitd video images and sound, | conscioudy
rethink the function of visud dementsin muscd works It
is rdaed to the ideg “Linking visud and auditory
dements together makes visud prediction extended to
auditory prediction’.

When we ligen to music, we fed a unity of sound.
Thisisbecausg, a the very moment of hearing aparticular
arangement of music, wewill be anticipating the next step
of the mudc and tha expedtaions are usudly me.
However, if the expectations are dways met, the audience
will fed the monotonous, 0 there should be a catan
amount of unpredictability in mugc. Thisis the inviolable
rule of the maintenance of concentration.

Tondity plays a gregt rde in this regard. The
dynamics of shifting from dominant to tonic determines
the direction of muscd time and mekes it essy to predict
the next sound. It is herd for usto listen to atonelity music™
because of the difficulty to predict the next sound. This
difficulty deprives concentration from the audience.

As mentioned previoudy, we can rdy on the visud
dementsto predict the next sound when we listen to music
with the visud dements For example, a dory thet reveds
itdf through movements sSze vaiaions and the



continuous activities of figures cregtes certain predictions
and concentrations. The visud predictions are essier to be
occurredthen the auditory ones If the visud dements are
linked to auditory dements, visud predictions can reech
the auditory predictions. Therefore, the audience will be
ableto fallow the changes of sounds even in aond music,
if digitd video images are added to that mudc, which is
uudly difficult to antidpate only through hearing it.
Conversdy, it is dso possble to goply auditory prediction
for visud prediction. Or, ‘difficulty of prediction itsdf,
which is brought by cutting the linkage of auditory and
visud dements can be usad as one of the expressive
demens It is vary bendfidd to capture this agpect as an
andyssthrough appreciation of the actud work.

8. Summery

| developed a great interest in music accompanied
by visud dementswhen | came across Music Theater in
the midde of 1970's Thistype of music soundsto beina
gare that can breek down the rigid confines of
contemporary music. Moreover, the visud dements dter
musicd ocondruction meening and bring the new
posshilities of musicd expresson. However, through the
practice of Musc Thedter, | redized the limitation of the
playing actionsasvisud dements

In order to avaid this prablem, | have begun to
utilize the interactive sysems by computers. This could
indtill performances with more expressive power as visud
dements and trandate every sound into music eementt.
Ye, nothing is better then digitd video imeges in terms of
visud expresson.

Then | have begun to compose works that dlow the
interactive sysem to cover not only musc but dso digitd
video imeges Thex kinds of works ae named
“Mudc-besad Media Art’. Theredter, | have diminated
muscd performance actions from visud dements and
tried to use digitd video images indead. This shows
gronger ties between music and imeges

Further dong, | pursued a more condse rdaionship
between digitd video images and sound, evalving from
the interactive sysem to concentrating on works cdled
“AudioVisud Poams’. The visud dements afect the
audio demants That makes it possble to predict the next
sound evenin aond music. Also, thistechnique dlowsthe
audience to actively follow changes of the sound and fully
maintain their concentration.

In this thess | did not directly refer to the visud
dementsof musicd expressonin digitd art but mentioned
the visud dements of amusicd piece The three mgor
roestha thevisud dementsplay are;

1. To gengde and change mudcd condructive
meaning of sound, and to make more diverse
musicd expresson available

2. Todimulae musca meaning, to draw itsmuscdlity,
to produce and change the mudicad condruction
meaning, and to increaseits possihilities.

3. Toinfluence auditory predictions and to meke it eesy
to capture the music that induces the diversity of
musica expression.

These points aove dlow a Sgnificant benefit when we
think of digitd art with visud dements

| have manly explaned the process of the
interactive system from the beginning to the contert of the
digitd video imege production. The interactive system
should be a powerful tod when we pursue the new
possihilities of multi media expression, whichisone of the
formsof digitd art.
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