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INTRODUCTION

The work described in this paper arises out of current research at the University of York to devise now
computar-based musical instruments for use in composition and performance. This wark is opening up
interesting new concepts in the fisld of human-computer imerface designs.

BACKGROUND - MIDI AND COMPUTERS

The intraduction of MIDI - the Musical Instrument Digital Interface standard ~ has tOtally revolutionised tha
music industry within a few years. It i3 a serlal interface which allows synthesisers, keyboards, computers
and sequencers to be connected together in a daisy—chain configuration. Unlike other serial
communication standards MIDI defines the data format and transmission speed used in sending note—cn,
note—off, pitch-bend and control information. The devices connectad together in a MID! system have a
defined address or ‘channel number' which can be used to direct data 10 a specific instrumant. The
pravisions of the standard are chserved by most of the major instrument manufacturers so that practically
all new electranic musical instuments are compatible (to a large extent) with each other.

Many modem microcomputers (such as the Atari §T serias) have MID! interfaces avaitable for them. The
flexibilty of MID) makes powerful musical systems and studio recording fecilities readily avaitable using
aquipment obtainable from high-street stores. The very fact that the MIDI standard exists has itself
promoted the development of new musical systems. The system described in this paper parhaps falls into
this category.

Software for these computer / music applications usually falls somewhere botween the following two
categoried : .
) SEQUENCERS : These allow the user to provide the computer with information about what notes to
play and when to play them. Subsequently the computer will play the musical sequence back at the

deslred spesd. Some programs permit music to be played in (say from a MIDI keyboard} and then 1o be
played back and adjustad as required.

b) SCORE — WRITERS : These programs allow the user to produce a written musical score (either on the
screen or in a printed form) suitable for publication or performance.

Some very useful programs combine various aspects of the above two generalised categaries as weil as
adding other functions.
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LIVE PERFORMANCE WITH COMPUTERS ?

Many of those who dislike computer music do so because of the lack of any apparent human element to
the pleces.

There are two major componants to this :

i} The absence of a tocus of attention during a performance. Those attending a live orchestral concert
would feel very differem to thosae listening to a /coroing of orchestral music.

iy The over-mechanical nature of the musical sound produced.

DESIGN ISSUES FOR MIDIGRID

The points identifiad above provided the focus for the deaign of MIDIGRID. This was concemed with the
investigation and implementation of a novel human--computer interface which would allow the power of
the computer 10 be used in a flexible way in the control of MIDI systems. This was to be done in such a
way as to allow live performance with commercial synthesisers, drum machines and related equipment.

in setting these objactives we were aware that we ware embarking upon an ambitious programme which
had an in-built but interesting dilemma: if we were to design a new musical instrument, perhaps we
should not expect users (performers) 0 be able to perform proficlently until they have had sufficienm
practice in its use. i this process were to ba comparable 1o that for conventional acoustic instruments,
this might take somewhere between five and ten years. On the other hand, it would s¢em unreascnabie
to expect the ‘training’ period for an ‘operator’ of a new machine with a scphisticated Interface to extend
over this interval. it would also prove difficult (by definition) to demonstrate the capabiftios of the
instrument in its sarly years! We accept that this possibility has to be faced f we are to produce an
instrument which has sufficiant capability of exprassion to retaln aesthetic Intorest beyond the initial
training period.

AN OVERVIEW OF THE SYSTEM

At this point, it would be usehs! to outline the functions of the MIDIGRID program in ordar that some of
the concepts discussed in this paper might be mose easiy understood.

MIDIGRID is based around a grid on the screen — hence the name. The user can choose how many
boxes make up the grid and exactly what musical structures will go in each box.

= The musical sounds are not made by

sss s Jonvwujlorasnjlnans s program lets the user choose notes
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;
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[ represents a chord (.e. the notas are .

A GRIP PATTERN SHOWING NOTES AND CHORDS
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The Atari’s souse input operates & cursor on the screen. When this cursor is moved to a box an the
screen (and a mouse button is pressed), the contents of that box (note, chord or sequence) are played.
It is possible to have more than one sequence playing at any ¢ne time and it is aiso possible to overlay
turthar notas and chords from other boxes as the sequences progress.

MIDIGRID can record what is baing playaed,
placing the resulting sequence into a grid :

v porioemance and s on amne wecr | 1 1 1 W 1

can be played on an extemal MID! instrumant
(such as a keyboard) can be recordsd imoa | ] [}
box and used in the compositionaliperfor-
mance process. Recordings can be made
which incorporate previous sequences, thus
forming mutti-track compositions.

]
=

Going one stage further, it is possible to ms0 'r
any grid box O any key on the externsal - L.
keyboard. This means that it i3 possible to =
control notes. chords, small sequences and
entire compasitions from the keyboard, /7 MIDIGRID - NOTE EDITING FACILITIES
adgivon fo being able 1o play the grid with

the mouse. This whole process can be

recorded, and the result placed in a gri¢ box. The process is only limited in practice by the number of
note avents which can be handlad by the MIDI instrument at any one tima. This is a more significant
restriiction than other factors such as memory size.

Every parameter of the program is definable - from
the size and configuration of the grid to the way the
mouse responds 1o movemant - and all the informa-
tion is stored in asfcies (files) which can then be
saved on disk (see diagram left). Effectively, this
means that on loading a patch, the entire MIDI
Systam as well as the computer system sets itself up
in the way it was configured when that patch was
croated.

UNEXPECTED RESULTS ?

As described above, the contents and size of the grid can be datarminad by the user. Although there are
vary few limitations to the combinations of notes, sequences and timbres which can be set Jp, we have
found in practice that careful consideration of the layout can give some interesting insights inte new
musical possibilites.

it is possible, for instance, to use the entire grid to manipulate the sounds of one timbral typa. The
organisation of the notes within the grid determines the characteristic of the instrument. The layout could
be based for exampls on arpeggiated structures, block chords, pentatonic and other scales or even on a
tune ancouraging experimentation with variations.
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Alternatively it is possible to designate different areas of the screen to contain different instruments. For

example, one area could hold drum sounds while ancther contains organ chords or parhaps a range of
sounds emulating a gamelan orchestra. Other possibilities Include the abitity to bulid chord structures
with mixed timbres.

Slnglosoundsinmogrldgivoan'lnstrwnental toal to the movemants of the mouse. However, as the
grid bagins to contain a greater proportion of sequences and chord structures the user gradually takes
on the role of a conductor. With mixed layouts of simple notes and complex stuctires a possibility exigts
for a new mode of performance comivning the traditional roles of conductor and instrumentalist.

These properties can be developad so that the user is able to customise his own Ingtrument to explore
new musical ldioms. He is no longer constrained by corwentional keyboerd based pettems of
compasition. It is possible 10 have extremely rapid transitions between vary rch chord structures for
instance. As a parformer, the user is positively encouraged to experiment with iImprovisation.

Many of these possibilities only became apparent during the development of the program, but mora then
justified our initial objective to take a frash ook at instrument design.

AREAS OF APPLICATION

Tha dasign of the Instrument has not only opened up new passibliites in experimentation with musical
idiom. It has also found application with a variety of ditferent groups of people which squally we did not
anﬁclpainalmoutsatoimopfojoch

cOmposalshavealraadybeguntowﬂtellidigrld SavaralparfomwmhaveboongmﬂmmeNom
of Richard Orton's “Crossover”. The piece consists of the intaraction between two performars, each of
whom has a Midignd system and a synthesiser. The players have several grid pattems prepared, sach of
which sets up the sounds nesded and acts a3 & performance instrument. The ‘score’ for the piece is In
fact a series of screen—dumps showing the grid pattems marked with arrows.

The program has proved useful as a general-purpose compositional emvironment. it can be used simply
to record music from a keyboard and then allow the sequences to be manipulated. Equally, it aflows
experimentation with chord structures and improvisations on note layouts whiy? wouid He physicaly
impassie orn & keybasrd .

mmammmmmmmmamnmmw
individuals. Since the invention of the MIDI standard, various groups around the country have been using
conventional music programs - adapted to operate by single-switch control - with disabled people. Very
good results have baen achieved using ‘saquencer packages. Noverthelass, these programs only Bliow
the oparator to build up tunes and ‘play them back at the touch of a button’. As we descitbed earfier,
there is something very de—humanising about a computer which is in control. The missing clement is the
excitement of live performance.

Mmmmmmmmmmrmmmmwmmwmmmhmmm

successfully. For this reason, manyphyslcanydisablodpeople(rmevermusmlm"uybe)m
denied the chance of exprassing thalr own musicality.

MIDIGRID coffers itself as a musical instrument which can 29 oo 0 2% LSEr'S 1879 o IMoVement
{and not the other way round). In addition to this , the contents of the grid can be armanged in such a way
as to make it easier for an individual parson to achleve a particutar mysical goal. Disabied musicians have
found that they soon leam how 10 ‘customise’ the grid to allow tham to play the music they want to.

92 Proc.l.O.A. Vol10 Part 7 {1988)



Proceedings of The Institute of Acoustics .

MIDIGRID - A NEW MUSICAL PERFORMANCE AND COMPOSITION SYSTEM

Uses in Music Therapy
Music Tharapy is the application of a whole variety of musical techniques (such as improvisation, playing

wmmmmhdppoopbwefcomphyslw.mennImmﬁondprobhms. Providing that
somebody has created a set of grid pattems in advance, MIDIGRID can be used as a tool which aliows

instant access t0 30uNd wANOUt &y NOCESSAY MUSICE! knowisope or raining.

Fo:exampb.aehﬂdcannmeﬂnmomemoundmdp:oduooanyhlngﬁmnpoacaﬂnhmpsoundsto
heavy metal or even sound effects such as expiosions or jet plane noises. The mast important factor is
mMmheonuummamusic.ﬂ\emputerisacﬁngpuroiyasaslavo.Thlshasalmedchlldren
whowmndnevetmdetstandttnmanlngormooomoptofmewo:ds‘Improvlseapieoo'todosolna
compiletely natural way.

Midigrid's appeal to children with mental handicaps such as autism has been noted with enthusiasm. The
mmawm\dlmnwdlatosound'reward'mbchIsrelatedtomemvemempeﬁonnod.
Thus it can act as a stimulus for further movement, or help to forge the mental link between action and
rm.hoﬁmwdswteach‘causeandeﬂecflnavorypmcﬂcalandenjoyableway.

Computer Music in Education

mmmamdmmmwmammaMNomreadyemwsmdmmmy
sehoolmnicmm.Aoaminnmnbaof'musw,odmwm'mogmexist(Mismeyteach
wmmmmdmusb)ammcoummmywmeavam.nmustbemmdm
mammmmmmmmmmmmmmmdm&
for some children, they may be too compiex to use in the classroom situation.

Mldwidhopmdenﬂmygraphmw.andaswchisveryeasytoopem.ncouldposslblylorma
umganﬂewathmomswlo-odomedsequmm.Honevet.itsmalnpowerlleslnnsabmtyto
be 36t up in an almost infinite number of musical configurations.

Each grid pattemn can be chosen so that it represents a certain ‘style’ of music. Children can then
Wmmmmmmmwmmmmmanwpm.
mmydmmmwwwmabbmmmmbepmmgemwmmmnﬂymdmk.
Even chiidren with disabilities could join in the process unhindered.

CONCLUSIONS

Tﬂspapu.mmamﬁmmmdtgw,shwushowdeanyhmexdtodwemebythe
potential of this program to break new ground in the workd of computer music. It is an instrument for
Improvlsaﬂm.oumoalﬁonandpeﬂormm.aswellasbolngasaquenootandroco:dlngsmdiowlﬂ'nfull
multi-tracking faciiities. Midigrid operates on such simple graphics that it makes professional results
eaalryacemuo.notonlyuotrdnedmmmwcsmalos.buttoanyonewlmsufﬂdentmovement
to control the cursor. Ithasopenedupnewposslbwueslnpedonnanoeandoompostﬂon. and has
proved to be a highly motivating tool for use in therapeutic applications. -
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