























































































































































































































































































































































































































































































































































































































































































































Theories: Software intervention in ihe process ...

takes place when a group of musicians improvise
together regularly.
(Bailey 1992 106)

If Chomsky's ‘transformational
grammar’ concept could be applied to
improvisation, the process is likely to be fraught
wich difficulties. It is perhaps easier w0
conceptualise a situation in spoken language
where the truch rules for predicates in the
surface structures have a correlation with
internal states in the deep structure. It is
impossible to conceptualise and express such a
situation in improvised music without retorting
to a symbolic representation using natural
language. In the study of the ‘internal language’
Fodor suggests thart perhaps it is not necessary
to try to determine exactly whar the correlarion
is berween tnner and outer language bur that it is
sufficient for thar correlation to be consistently
undertaken. This relieves the improvising
musician of the onus to define what might be
called the ‘deep structures’ of his performance
in any other terms than those in which they are
originally manifest.

Nozice that the use of a language for computation does
not require that one should be able 1o determine thas
12k terms are consistently employed; it requires only -
thaz they should in fact be consistently employed,
(Fodor 1978 70)

Pechaps the reasons this correlation is
easier to conceprualise when considering spoken
language again relates back to our evolutionary
heritage.

Other farms of non-verbal communication include
dance and music. . . All of these arts seem to be about
asold as man. Actually their elementary forms must
be even older, since the imitative, representing function
af gesture and mivnics must have béen used for rens of
millennia before busman symbolic language with highly
specific articulation develgped. Indeed, the most ancient
musical instrument (a flute) to be discovered to date is
estimated to be between 40,000 and 70,000 years
old, which is older than the estimated age of
buman speech.

(Rosengren 2000 40)

The human evolutionary dynamic,
moving from the reflex response to the learned,
seems to favour the development of nacural
language rather than that of improvisation
although it seems safe to assume that man was
musical before he was linguistic. And although
the internal operation of the brain, i.e. the way
the mind worked, was significantdy different
then from modern man, the need to retain the
ability to create spontancous expressions of
ernotion seems to have been rerained.

The evolutionary change did not exclude emotion bur
tempered 11, Man did not abandon the pleasures of
sarisfying bis needs. [nstead he learned ro postpone
them in the interest of long-teym objectives.

(Gurney 1973 42)

Perhaps the improvising musicians can
be indulged in their internal dilemma between
the learned and the invented, they are it seems
caught beeween the need to sadsfy a pre-linguist
urge for sonic self-expression and the brains
modern day urge to suppress reflex response.

4 |mprovisation and computer software
intervention

There are many instances of composers and
improvisers employing processes to circumvent
the human ego. The most famous of which is
possible John Cages chance operations. As Paul
Rudy identifies in his reconstruction of Cage’s
Child of Tree, there was a need for Cage to
resolve issues previously raised in this paper.
Cage’s prior obyection to improvisation was i basis in
the confines of a performers memory and taste which
divectly contradicted his dada influences. Improvisation
with plant material (cactus and seed pods in ‘Child of
" Tree, and conch shell in ‘Inless)) solved this dilemma
through removing the familiarity of previously learned
(and practiced) patterns, by introducing a complesely
unpredictable instrument into the performance.
(Rudy 2001)
There are, then, precedents for an
interventionist approach to constructing
performances based on improvisation. In the
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case of the cactus in Cage’s performance the
nature of the interacrion was obviously
unidirectional or simplex as it is known in
communication terminology. The sounds
generated by the cactus could influence the
behaviour of the performer but the performers’
sound could not influence the behaviour of the
cactus. Computer software based intervention
allows this mode of interaction to be expanded.
Half-duplex communication describes a -
situation where bi-directional communication
exists but not simultaneously. It is this mode
that human beings employ to engage with
spoken language, it is very difficulc for humans
to both receive and decode a communication
while also transmirting one. When computers
communicate wich each other they often use
full-duplex protocols that facilitate simultaneous
bi-directional transmission. The abstract artst
Harold Cohen, developer of the AARON
drawing system based on artificial intelligence,
maintains that in computer software artists have
for the first time a tool which can monitor an
external stimulus and change its self
simultaneously.
Theres a fundamental difference between whas we
traditionally call a tool, which requires feedback to be
conducted to and from the buman wser for operasions
to take place, and a device that contzins its own
feedback paths, that can conduct ity dum investigations
and modsfy its own bebaviour on vhe basis of what its
able to feed back to itself from the results of what it
has done.
(Holezman 1994218)

Although humans do not possess a full
duplex mode when using natural language chere
s brain support for the undertaking of
simulraneous processes. The cerebetlum
regulates and adjusts both voluntary and reflex
actions. It automarically handles much of the
processing and therefore behaviour between the
initiation of an event and its goal state. It acts,
as Gurney describes, as a kind of ‘neural auro-
matic pilot’. When we walk across a room the
cerebellum will handle our balance and foor
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placement leaving the cortex free for other
processing. This facility is likely to have been
one of the growth areas in human development,
as the cerebellum has increased in size relative
to the brain stem. We could here extend Fodor's
computer metaphor with an analogy to multi-
tasking operating systems. These achieve the
simulcaneous execution of multiple processes by
ordering their execution according to their
priority in interrupting and gaining the attention
of the processor or in the brain’s casc voluntary
control.
The ‘highest' brain stem centres af reflex control to
develop were the basal ganglia. Not only do these
nucle: form a motor equivalent to the thalamsus and its
develgpment on the sensory side, but they lie a: the
base of cerebral hemispheres next to the thalamus.
These ganglia probably do not control movement, as
they seem to be involved on general muscle tone and
rhythmic behaviour. Through these centres we can
carry on one activity while engaging in another, more
saphisticated ane: the ability to whistle while you
work for instance.
(Gurney 1973 40)

Computer software based intervention in
the process of improvisation with its full duplex
capabilities allows for the creation of an
architecture where a human performers' reflex
and voluntary behaviour can perhaps be
influenced. Decomposing the improvisational
activity into discrete processes where one
process is given precedence over another could
allow reflex behaviour to be stimulated in the
subordinate process. Constructing a software
performance system where a conscious
volunrary activity exists simultaneously with the
sonic activity has a similarity to the devices used
in the work of John Zorn.

My early game pieces were sports, like Lacrosse,
Hockey, Pool, Fencing and I got bored with those and
started using war games, &ind of bookshelf games.
The rules where intense, 5o thick, you know, and if
you write the rules out for the game Cobra they
are impossible to decipher.

(Bailey 1992 76)
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So what possibilities are created when the
'rule base’ for an improvisation is divorced from
the act of creating sound, as in the scenario
described by John Zorn. And what happens
when the performer is fed back information on
his status on which he is required to act. The
performer’s voluntary faculties deal with the
rules of engagement and the conscruction of
strategies while his reflex action interprets and
implements those strategies. Could this induce
the type of rare experience Bailey identifies, that
perhaps drive musicians to choose improvisation
as a mode of expression,
A lot of improvisers find improvisation worth-
while. | think, because of the possibilities. Things
that can happen but perhaps rarely do. One of
those things is that you are ‘taken out of yourself.
Something happens which so disorientates you
that for a time, which might only last for 2
second or two, your reactions and responses are
not what they normally would be. You can do
something you didn't realise you were capable of
Or you don’t appear to be fully responsible for
what you are doing.

" (Bailey 1992 115)

Evan Parker makes reference to this
state seeming 1o identify contexrual influences
as a powerful force in changing a musician’s
behaviour.

It can make a useful change 1o be dropped into a
slightly shocking situation that youw've never been in
before. It can produce a different kind of response, a
different kind of reaction.

(Bailey 1992 128)

The case then, for software intervention
in the process of improvisation, is not abourt
citing the overall responsibility for the
performance with either the performer or the
computer; it is embodying it in the interactiviry,
in the sublime relationship berween the two. |
am not advocating an artificial intelligence
system learning from a performer and
producing rule based music, but rather an
arcempt to extend an improvisers potential by
defining rules of engagement. The objective in

artificial intelligence to learn, store and predict
is not of this paradigm. As the compurer
scientist Frederick Brooks suggests, the furure
for computing is in extending and not mimick-
ing human potential.
1 believe the use of computer systems for intelligence
zzmpbﬁafian is much more powerful today, and will be
atany given point in the future, than the use of
computers for artificial intelligence (Al). In the Al
community, the objective is ro data base. In the A
community, the objecrive is to build systems that
amplify the buman mind by providing it wih
compuier-based auxiliaries that do the ibirags the mind
bas troub!edoing i
(Holtzman 1994 218)

The type of software intervention 1 am
suggesting fits well with this AT objective.
Performance interfaces that listen, feedback and
extend the performer rather than produce a
passive reaction provide opportunities to exploit
synchronous channels of communication. The
interface functioning as ‘agent provocateur’ can
provide not only sonic stimulation for the
performer but also visual stimulation in the
form of an objective or challenge, with the
performer being subjected to the consequences
of their performance as it unfolds. Defining the
parameter space for the interface and its
components is the major challenge for the
software developer. The parameter space needs
to facilitate rules of engagement that support
the performers artistic practice while also
providing emancipation from preconceived and
mechanical processes. The rules of engagement
should provide a consistent and accessible
framework for the performer buc wichout
rendering the interface predictable.

Human evolution may be changing our
inner world in ways that allow us to learn more
easily, undertake more simultaneous processes
and become less reliant on our reflex actions,
but we still have an innate desire for emotional
expression. Symbolic language has perhaps to a
certain extent obscured our means of direct
expression but in our networked world we are
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redefining the means of achieving this. By using
software interfaces to intervene in the process
of improvisation we have an opportunity to
bear influence on the performance parameters
hitherto embodied in the relationships berween
and within components of improvised
performance. Perhaps Gregen’s insight may
show the way forward for the design of
interactive performance systems.

Aswe succeed in losing the self, the security of single

rationalities and give way to the fluid and many-

streamed farms of relationships by which we are

constituted, we may approach a condition of the

relational neblime.

(Grodin and Lindlof 1996 139)
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