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INTRODUCTION

The work described in this paper arises out of current research at the University at York to devise new
computer—based musical Instruments for use in composition and performance This work rs opening up
interesting new concepts in the field of human—computer interface designs.

BACKGROUND - MIDI AND COMPUTERS

The introduction of MIDI — the Musical Instrument Digital interface standard - has totally revolutionised the
music industry within a few years. It is a serial 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—on.
note-off. pitch—bend and control information The devices connected together in a MIDI system have a
defined address or ‘channel number' which can be used to direct data to a specific instrument. The
provisions of the standard are observed by most of the major instrument manufacturers so that practically
all new electronic musical instruments are compatible (to a large extent) with each other.

Many modern microcomputers (such as the Atari ST series) have MIDI intenaces available for them. The
flexibility of MIDI makes powerful musical systems and studio recording facilities readily available using
equipment obninable lrom 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 perhaps falls into
this category.

Software for these computer / music applications usually falls somewhere between the following two
categories: .

a) SEOUENOERS : 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
desired speed. Some programs permit music to be played in (say item a MIDI keyboard) and then to be
played back and adjusted 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 categories as well 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 pieces.

There are two major components to this :

|)Theebsenceoiatocusoiattenflondunngaperturmartce.moseattendlrigelweorchestmlconcen
would ieel very ditterent tn mom listening to e We! orchestral music.

II) Th8 over-mechanical nature 01 "t8 musical sound produced.

DESIGN ISSUES FOR MIDiGRID

The points identified above provided the iocusior the design at MIDIGHID. Thiewas WWII?! the
investigation and implementation at e navel hum—computer interim whichwouid slow the mo!
theoomptnertobeusedinaflexibieweyInthecontmtoiMlDtsystermTitiswestohedmeinsuche
wwummmimmmmm.mmwwm

insettlngttteseohiectiveswewereewaremetwewereemharidnguponanembimwogmnmmich
had an in-bulll but interesting dilemma: ii we were to design a new musical Instrument. pemnpa we
shouldnotexpectusersipertormereflobeebietopeflormprofldermyuntitttteymtuusufliuun
mminmm‘nmbpmmwmmmbwmmmmmmm
MbmlgtntakasonmabetweenflveandtenyemOnmomerhend.itmuldeeemmeesonebte
toexpectthe‘training'penodimln‘opermfofammnlmwimawpnmmnmmm
over this interval. it would also prove difficult (by definition) to mm the Wits: of the
InstrumentinitseariyyeerslWeeccemmmhpossibiutyhestobefeeediiweeretnproauceen
Instrument which has sufficient capability at expression to retain aesthetic hterest buyout! the initial
nainlngperiod.

AN OVERVIEW OF THE SYSTEM

At this point. it would be useful In outline the tuncfions at me MIDIGRID program in order that some of
titeconceptsdiscussed Inlttis papermigitibemoreeasiiyundemtnod.

MiotGHlDlsbaaedaroundagridmti'iesoreen—www.mmmmmm
boxesmakeupmegndandexecttywhatmusicaismmcswingotneechbou.
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The Alan's mam input operates a cursor on the screen. When this cursor is moved to a box on the
screen (and a mouse button is pressed), the contents or that box (note, chord or sequence) are played.
It is possible to have more than one sequence playing at any one time and it is also possible to overlay
iurther notes and chords lrom other boxes as the sequences progress.

MIDIGFIID can record what is being played.
placing the resulting sequence Into a grid
box.Thissequenceoanformthebasisola
new periormence and so on. Anything which
can be played on an external MIDl Instrument
(suchasakeyboard)cenbereoordedimoe
box andused In the compositional/perfor-
mance process. Recordings can be made
which incorporate previous sequences. thus
forming mule-track compositions.

IJJI.lI.lllillllllll.'.llllll11.ll.flll.lrll       
Going one stage lurther, it is possible to map
anygridboxtbanykeyontheextemal
keyboard. This means that it Is possible to
control notes. chords. small sequences and
entire compositions from the keyboard, in
mmbeingabieloptay thegrldwith
the mouse. This whole process can be
recorded. and the result placed in a and box. The process is only limited in practice by the number oi
note events which can be handled by the MIDI inshumenl at any one time. This is a more significant
restriction than other lectors such as memory size.
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MD/Gfl/D - NOEED/WMG‘ FAG/LINES

 

Every parameter at the program is definable - from
the size and configuration or the grid to the way the
mouse responds to movement — and all the Interme-
tien ls stored in patches (tiles) which can then be
saved on disk (see diagram left). Eflectively, this
means that on loadan a patch. the entire MIDI
system as well as the computer system ses itseti up
in the way it was configured when that patch was
created.

  

UNEXPECTED RESULTS 7

As described above. the contents and size of the grid can be determined by the user. Although there are
very low limitations to the combinations oi notes, sequences and timbres which can be set up, we have
round in practice that caretul consideration or the layout can give some interesting insights into newmusical possibilities,

It is possible, tor Instance. to use the entire grid to manipulate the sounds oi one timbral type. The
organisation oi the notes within the grid detennlnes the characteristic oi the instrument. The layout could
be based lbr example on arpegglated structures. block chords. pentatonic and other scales or even on a
tune encouraging experimentation with variations.
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WhismbhmmdmammdflwwmmmdmnwwmmFa
example,maumumudmmmmmlbmmmmmmawm
mundsmummegmflanum.0mmpmufllmkmmmwmmm
wimmixoddmbres.

Slnglesoundslnmeglldglvean'Insvmlenlal‘leelbmmmafmanmlm.aslhl
wwmwmmnagmmmnmmwmmmwwmm
mmmhmnmm.mmmmmmmmmmamm
mrammammmmmmmwmummlm

mesepmpemaecenbedwebpedsommmmhebbmummmkmmmm
newmuslcmldm.HelsmlongmmnWbymmemol
mmlllewmmMammmwmmbmmmmmm
lnsunce.Asapenonner.MusmlsmsMelymumedmuweflmwmmwunm

Many of these mamas only became apparent during me developmem 01 the mm. but more men
lustlfled our inlllal objecllve mm a fresh look a! Instrument Gum.

AREAS OF APPLICATION

ThedeslgnofmeInmmmmmymuupmmmlnmmmw
idlomlIlheselsoloundapplmonwimavmetyafdmmgroupeolpeoplewhldlMundan
entlclpetealmeoutsetolmeproject

II'A '-'|= .umum-n =I- ‘nll-nu: »: : n -

Gunposevshavealreedybegunwwmeloerdlglld.SevaupumrmmhuvabemmmlnlheNom
01 Riclwd Omn's “Crossover”. Theplece oummalmumacllon belweenlwopmmmema
mmmaMMlgflsysmmWasyMesleMflaymhnquflMWde
mmmupmmnmmmuummmwm'm'mwmem
lactasefiesolscreen—mnpeshovdngmegndpmunwmmam

Theprogmnhasprweamiulasagenerel—pumoeeeommmmmllcanbemedslmply
mreeordmuslcllomekeybomdmmnalmwmmbemlpumjwmflkm
experimeanthch Maseru ImprovlsalIonson non Ieyouls WWMW
WMJW.
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mmammmmwmmdemnmmmw
immflmunlmmdmmmmdmmmmmmmmmm
mmmW-mmwwmmm-mmmwuy
wraummmmm‘mw.m.mmmm
maopermmmlldupumend'playmMmhwdam‘.hnwm.
Merelsaomelhlngvelyde—humanlsmMammmnmol.mmmum
exdtemntofllvepeflormame.

Mommmenflonummbdmmmmreqmmwmmedmmmmh'mmphy
successfully. Fammreasan.manyphyslcmlydlsabledpeopb0wwamwcalmeymybe)m
oenledmechemeolexpmsslngm'mmmbaliy.

MIDIamDomluenasemusmmmm memmmmd/mm
(andnolmeolherwayromd).lnnddmonlnws,mmnhnlsolflwgrflmbeenmoedlnmewey
ubmnmmmlmmmmemmmflmmm
loundlhalmeysoonIsamhowto'cwomlse‘megfldmanwmmplaymmmmeywamw.
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CONCLUSIONS
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