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. I. Intreduction to the notion of *musical artificial intelliecence
and"formal syntaxesg". : '

1, What 1s the purpose of modeling, and theories of
modeLingt Rene Thom says that they involve both the
description of phenomanological states (generally
focal, since global ones are "impossible to describe and
predict") and the prediction of the temporal transformabions
from a glven state to another, with the resultant .
prede:tion of the "target? sé@e description. Predicbon=
future description, but also prediction involves the
description of the process (transformstional mechanisnm)
itself, lhom states that models can not be completely
determiningic, and fthilg is a shortcoming. There are
two types of models: kinematiec and dynamic. dihematie V it -
podels describe the evolution of forms (morphologies) 7

and Kinematlc oneg describe the processes under consideration
and, more inmportantly, parameterize the bhenomenological
states, Thus, in our case, a clear model of musleal form

would first include a kinematlic desgcription of the

relevant musical parameters (au in Tenney's, or as in
Polansky/Aosenboom description of morphological spaces,

not to mention fosenboom's work with the notion of

"concept spaces™ and the construction of attentian dependent
gsonlc environments. In thése , he is clearly attempting

to describe a new musical parametrization),

2. What 18 the role of musical theory, and what is its
importance to our conpvsitional ailms. Canetti's theory
of the "decay of informatlon" would seem to imply bthat
in order for composition to take place, theory flust frdrst
account for the status gquo in a way that does not
necessarily lend support to same. That 18, composition
as a revolutionary and evolutionary process needs
as complete an understanding the preexistant., current
notion of "necesgary change', In fact, composition
Wwithout such a theoretical base 1is thought to be responsible
for the "information decay", because composition proceeds
on misapprehensions as 1f they were in fact, and in doing
g0 codifies the stagnant order and retards the progress
of' evolution. Thig could bhe said for example, with
the subsequent developments in gerial thought which seem
to ignore the generative morphological principles of -
aschoenberg while codifying ninor, yet easiwer to manipulate,
"surface level!" facets, and indeed turning them into a
¥ind of complex dogma-~-a restrictive one. Theory-must be
revolutionary in ite redefinition of musical parameters
and formal processes, and as guch will create the basls [
revolutionary compositlorn. ‘
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3. The musical/historlcal role of theory has been one in which
cerbaln composers have pleuentedltheil revolutionary ldeas
simultaneously with both thelr compositions and theln
theoretical treatiges. In this we have Zarlino on
‘counterpolnt, Hdameau on harmony, ferlioz on orcheutration,
Schoenberg on gerialism, rfartch on intonation and the
corporeal role of music (not to mention Harrlscn and
Tenney on intonation),. and Cage on musical form and purpose. -
In some cases, the most revolutionary composers of a glven

generatlion have not been bpredisposed to codifying thelr
theoretical innovations {(Beethoven ig a good example

of this), bubt still, many of these have been tremendous Ly
influenced by those who did see f£it to “theorize".

b, ﬁhe deVeLonH\ of a formal language, and the usge of
computers and other intelligent devices often represents
an interest in the simulibion of natural musical
lLanguages, much in the same way that the development
of natural language recognltion and simulation in more
mainatream Al Dre supposes an understanding of formal
theories of grammar and syntax. The simulsation of these
languages has different ramifications in the composgitional
realm--1ts practicallty is in the development of
possliblities for the evolution of the creative domain-
the construction of a formal, almost axiomatic base helps to
helighten the understanding of the future possiblities
and nature of the act itself. In addition, by clearly
understanding the current stage of the Lingulstic and
Logical deVelopment of the art, we can bettenr
view the gvolubtionary fec-3aiiies of the art.

b) The high speed and storsge capaclties of these dévices,
and the abllity to maintailn certain levels of
phenomenological stability unencumbered (or
unenhanced )by human- fluctuations, be they nuerow
physio!oglcal emotional, or intellectual (or even
social or spiritual), makes them useful for the creation
of certaln experimental aesthetic and compositional/
perceptual enviionments. High speed computers can
test out a large number of mechanistic declsions, and
in some cases make deterministic tests yeilding a
deslired musical result where the human mind could not.
"This can help in the modeling of artistic systems, for
the machine can quiclkly test many aspects of the
- destreablility of certain posgsible desceritptions of
a state vs, the desired behavior, and discard or
accept those that best filt. '

c) The simulation of musical languagzes has three categories:
© perceptlion, composition, and performance., In effect , these
could be sald to exhaust the relam of" musical actlvity.
The gsimulation of perception is by and large unexplored
(Tenney being one of the more interesting pioneers), But
it could be arzued .that the use of computers to "analyse"
music, even in the relatively gquantitative ways thatb
nave been done so far (e.g. cataloging motives, Schenkerian
type harmonic statistical dharacterizations, ang the
vast acoustical experimentation) ave attenpts at tho

formalization of a perceptual Language. What 1s of
more interest to me is the use .of even, say, analog
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circulbtry and siampler electronic manipulation (Lucier, Oliveros,
Reich, ...) to induce newer perceptual and aesthetic gtatey, and to
hva the peculiiar characteristics of the technology create new
percetual possibllities. : '

The 'simulation of a compogitonal language has been experimented with

in more detail. In particualr, aleatoric, stochastic, random, algorithmic,
-~ and other AL structures (tree searvches, transformationdl "grammars!")

" have been used with conselderable success to produce compositlona which
alb least hint to us of the descriptions of new compositional/phenomenologic
states and processes. The use of high speed computers can in some

cases simulate the "decision process? go often btalked kBbout in
composition, Some good examples are found in the works of Hiller,

Kenakils, iumma (for an interesting case of analog computing),

Rosenboom, Tenney, Ames, Polansky, Martirano, and many other

contemporary composers (even theese agssociabted with the local group

the League of Automatic Composers, who have explored many fascinating
processes of "group computer composition®.) :

The simulation of performance languages has perhaps recleved the nost
attention, especially in the development of new timbres and the compexltes
of sonic eventg-—-somethings the technology most tmmediately reccomends
itself to, and somehting which perhaps presents less thorny

gesthetic and compsotional problems., However, there 1s a great deal

of interest in this field, notably in the development of the simulation
of more "life~like" sounding instruments, the interaction of

machine intelligence with "real-timeox compositional and performance
situations, and with the development of radieally differnet '
philosphies and technigues of musliclan input to the gonic environment
(e.z. Rosenboom's 'brailnwave® music).

5) The simuatlion and development of musical lLanguage and

formal structural model can be broken down into two main areas of
exploration: gtatistical and morphological. These will be defined
below. A comprehensive synbax for musical language and thought must
‘integrate the three areas of simulation described above, nnd

indeed the same Lahguage must serve for all three. Thus, a musical
gyntax 1s one in which the necessary paranetric description has been
made, and the dynamic theory has also been evolved (the description
of processes). This ia ab once, a post facto and a priori model, as
will be seen. . C
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I1T. Tenney's 3tatistical Perception Theory --Design of‘A percebtron
as an examnple of gimulation of natural Language through . purely
statistical means :

1. The kinematio step~ definition of musical
parameters in new way. Non- muulcalLy ol
styligtically blased. Specification of a
multi~dimensional embedding for musical parameterso_

2. The first basic dynamic model~-the i1deas of gestalt
segregatlon and coheslon=-temporal stream sEgruexaki
organization
Exanmple 1 . J.lehbanism for deteotion of TG inltiationu~peak
detection. ,
4},EBstension of the dynamic and kinematic realmsg:
hierarchical structuring of [G's and application of
above processes to all levels of organizatlon.
5. 3elected examples

Axample 2 a)3ample input bb proaram (Varese D. 21.5;firs
: 58 pitches.
Example 3 b)Plrst page of score of same plece nlth TG's
drawn in. _
Example 4 ¢) First page of Ruggles'! Portals with TG's
Example 5 d) -2 selected pages from the FORTRAN program
Bxample 6 g) pg. 58-59 from Ruggles paper showing comparison

between perceptron resultse and more tradlitional

: ~analysgis procedure, _ .

Example 7 ) pg. 69=--map of intensity profiles- showing flrst
hint of higher lLevel morphologlcal considerations.

ITI.  Beginnings of Morphological Theory

Ae 4. In this instance, the practival usage of a dynamic
theory has preceded the parametrization of morphologlcal
~ gtates, , :
Example 8 . 2. David Rosenboom's use of auto~correlation of the
evoked response selitlc form (acton) with random morphologie
to produce wmorphological tranformations: On Beligng Invisibil

Example 9 : b) Block diagram for synthesis-respons:, system..
B,  %x Morpholigcal metric spaces

1. Dyanime thbalymconstruction of a formal Ldn uage
for morphogenetic £m considerations. -
2. Definition of a shape: order list of of paldmetrjc
' valuess, in any digens ionallty.
3. Morphological space requires the definition of a
"topology" for that space. The metric topology
Wwill be used, because kt seems that the concept of
distance is egsential to any formal congideration.
b, Construction of any metric on a set of shapes creates
a well-~ordered space,. ,
5. sample metiic would be
: n. ) ‘ '
- lai“‘a“iwl\ '““‘ B3Py (
L .

n

This metric is a simple one«giving the absolute
value average difference between subsequent events,

It 18 a rough measure of the "gurvature" o

In corretated Format, a fora,
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6..Theve are infinitely many matelcs possible

on a glven space. Bach metric defines the perceptual
eriteria for ordering the space by the mind. Iindeed,

1t might be suspected that the most accurate prediction

ordereing metrics would be drawn from a study of the sentic
forms themselves. ' '

7. An invariant 18 a function B related to a function A
where the distance under gsome mebirc m 1s zero .

The function B 1s sald to be an invariant to A under m_.

8. Comments: the inversion tranformation is an invariant

under the example metric (because of the absolute values)
g is transposition. R trograde, or slight txanfwxmakl
distortion is not. DistoPtion would be invariant undeéxr o
metric which simply calculated the directionality of certaln
intervals {1 if different, wvevo If eqgual: ©0ia Pre e
e lsihorende wity tre so=called Lebesgque measure in

real analysis, .

9, A metric which looked ab onder values, and calculated
abgolute values of these, would preserve retrograde as
invariant. It can be seen that many of these examples use

the coneepts of serialism, end schoenberg himself talked
frequently about the notion of invariant forms. These arre
used here, however, soley for the aake of convenlence.

10) A given formal transformation is sald to be continuous 1if
the distance between shape 2 and the gource shape A 18 less’
than a certaln defined ball of continuity around A. In othex

words, the perclever may define a certain radius around a
ziven shape in whlch chanze ig deemed to be undeterminable.
Example 10 10) Tarry Polansky's Four Volce Canon #3 and g4
Example 11 11) David Rosenboonm's Nazca Liftoff




