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Digital Music Composition 

 
Lecture 6 – Space and Motion 
 

 

The phenomenon of space and motion in music is not new to electronic music. Space has 

been used throughout music history sometimes intentionally as a compositional tool and 

sometimes unintentionally as a byproduct of some other aspect of the music (such as the 

size of the group and the seating). 

From as early as the Gregorian period space featured in the form of antiphonal responses. 

In the sixteenth and early seventeenth century the cathedral of St.Mark’s in Venice saw 

much experimentation with space since it features two organs facing each other. In the 

style of Andrea Gabrielis (1533-1585) and Giovanni Gabrielis (1555-1612) space is used 

to separate different choral and instrumental groups. Other composers which used spatial 

antiphonal choral groups are J.S. Bach (St.Matthew’s passion) and Mozart’s Serenade in 

D for 4 orchestras (1777) and more recently Stockhausen ‘s Gruppen (1955-57). In 

Stockhausen’s work a large group of 109 players is split up into three orchestras, each 

with it’s own conductor, the orchestras being spaced out to enclose the audience in a 

horseshoe shape.  

 

Luigi Russolo (1885-1947) founder of the futurist movement used several ‘intonarumori’ 

or noise machines to project different sounds into the hall. When tape came around and 

composers started producing electroacoustic and acousmatic work space and motion of 

sound objects and entities became part and parcel of the composition process itself.  

 

Space in electronic music can be divided into three main concepts. 

 The virtual space is the space the composition is being set out in by the composer over 

the number of channels he is using, be it a piece in stereo or in multichannel sound where 

there are more than two audio tracks (octaphonic with 8 channels is very common 

nowadays especially in acousmatic music). For the purposes of this unit we shall be 

concentrating on the stereo medium. 

The physical space is the actual concert hall or building where the piece shall be 

performed. 

 These two spaces when combined together during the performance will form the mental 

space in the listener’s mind. 
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I – The Virtual Space 

 
In works composed in a stereo medium the motions possible are between the left and 

right channels and across the reverb space. 

 

1. The stereo field 

 
a) Positioning. 

 

As with mixing any other kind of music one has to plan his panning (position in stereo) 

carefully. Sounds occupying the exact same position in the stereo field will be more 

difficult to distinguish by the listener than sounds which are in different positions. Now 

you may want to use this aspect of distinctive-not distinctive as a compositional tool (for 

example to bring out the relation between different sounds) but one has to be careful that 

very frequent use of this technique might create a muddy mix. To note also is the fact that 

sounds panned hard left or hard right tend to sound very distinctive, again this might be 

used to your own advantage. Sounds panned directly in the middle are also usually quite 

distinct although not so much as with hard panning. It is a good idea to sketch out the 

panning plan of your piece using a graph paper with an axis in the middle. If you are 

going to use motion in the stereo field in your piece you might want to sketch out the 

different stages of your panning plan. In the author’s opinion it is best if the initial 

panning is done using a good pair of headphones 

 
Fig.6-1 An example with eight sounds plotted for panning. 64 is dead centre, 0 and 127 

being far left and right respectively  
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b) Motion 

 

Several kinds of motion are possible within the stereo field. Two aspects have to be 

considered when talking about motion in a stereo field : direction and speed.  

 

Direction 

The most common is going from left to right and vice versa. Sounds can also move from 

the middle to the left or right and back. Two sounds panned to the middle with one 

moving to the right while the other moves to the left simultaneously can bring about very 

strong associations in the listener’s mind. Sounds can also obviously move from any 

other position in the stereo field to another 

 

Speed 

Due to conditioning in real life we tend to interpret objects moving at high speed to have 

a higher energy and hence require more attention. Objects moving at slower speeds will 

most probably be interpreted as having less energy and hence require less attention.  

 

2. Reverb 

 

Reverb is the effect which gives a sound it’s space and is created by multiple sound 

reflections. There are 6 main aspects to consider : room size, position, colouring, number 

of reflections,  density and motion.  

 

Room size 

The room size in any reverb effect will control what space the sound objects will be in. If 

more than one room size is used in the same piece one has to keep in mind that the brain 

will interpret them as coming from different locations hence they might be interpreted as 

being distinct events. Using a very small room size may limit the separation you can 

achieve using reverb. Using a very large room may produce a lot of empty spaces. Of 

course, it is up to you to choose the best room size/s for your composition. 

 

Position 

By changing the dry/mix level of a reverb effect , that is, by controlling how much reverb 

is used on a particular sounds we can position sounds in the virtual depth (Y axis) of the 

stereo field. Again it is a good idea to plan your depth using the Y axis of a graph paper. 

Sound objects or events which have a lot of reverb will sound far away and , again due to 

conditioning in the real world, objects which sound far away tend to be given less 

importance than those which are nearer to us. The example below shows our eight sounds 

plotted including the reverb wet level (0 is dry 127 is completely wet). The sounds have 

the following coordinates : 
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Sound Panning  Reverb 

A 15 10 

B 33 26 

C 42 50 

D 58 78 

E 70 100 

F 82 72 

G 100 44 

H 119 14 

 

 

 

 
 

Fig.6-2 The previous eight sounds now plotted to include reverb level. 

 

The process of sketching out your positioning using the above method does not mean that 

you do not need to re-check the effect aurally. If in doubt whether your scheme is 

working try listening to it using studio monitors instead of headphones. 

 

Colouring 

Most professional reverb units will incorporate some kind of filter or filters to achieve a 

brighter or a duller sound after reflection. In the natural world the high frequencies are 

the first to die out after reflection. This is especially so if the reflecting surface is soft. 
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Hence the duller the reverb is the less ‘crowded’ the space will seem. If the reflections 

are bright (as in a bathroom) for example the reverb will be more space filling. Different 

settings of filters can be used to achieve sounds coming from different spaces (along with 

room size). 

 

Number of reflections 

Some reverb units have an ‘early reflection’ setting which controls how many distinctive 

reflections take place before the actual reverb process starts. The more early reflections 

there are the more important the sound will seem. 

 

Density 

Some reverb units have also a ‘diffusion’ setting which controls how wide over the stereo 

field the reverb effect will sound. The more ‘space’ a sound takes the more important it 

will sound but one has to be careful about this because using too many objects with a 

large diffusion setting may ‘smudge’ your virtual space too much. You might want to use 

it as a texture but probably not for a very long time as it may start to hinder the 

interpretation process on the listener’s end. 

 

Motion 

By adjusting the amount of reverb over the event’s sounding time you can move objects 

into and out of the y axis. As with motion across the stereo field, the faster the motion is 

the more attention it will be given. Motion on the y axis can be combined with motion on 

the X axis (stereo) to achieve ‘diagonal’ motion. 

 

II – The Physical Space 
 

The physical space is the actual building or place where the music shall be sounded. The 

acoustics, nature and position of the physical space will greatly impact the way the 

audience will interpret the music. One has to keep in mind that if the acoustics of the 

place are particularly poor (especially if there are a lot of reflections) the spatial effects in 

your piece may not seem as prominent as in the studio where you composed them. This 

will also be the case if the place is particularly noisy. 

To keep in mind also is the fact that people seated in different positions in the concert 

hall will each perceive the sound space slightly differently. This is especially the case for 

people seated on the far right or far left of the hall. These will only get a very unbalanced 

picture of the stereo field.  

The amplification system used will also greatly effect the sound produced. In an 

electronic music concert public address speakers are most commonly used and these tend 

to colour the sound in some way. High power speakers designed to give a flat response 

exist but they are quite expensive and may not be found in all venues.  

There have been several instances in the history of electronic music where a piece was 

composed on purpose for a particular venue. For example the Philips pavilion for the 

1958 Brussels world trade fair was designed by Iannis Xenakis (1922-2001). It included 

11 audio channels spread over 425 loudspeakers. While Xenakis produced Concert PH 

(1958) for this installation Edgar Varese (1883-1965) composed Poem Electronique 

(1958).  



Digital Music Composition  Space and Motion 6 

 
 

Fig.6-3 The Phillips Pavillion for the 1958 trade fair it was designed mainly by the 

architect Le Corbusier (1887-1965) 

 

Stockhausen composed several pieces for the German stand at the Osaka Expo in 1970. 

The installation consisted of a dome covered with loudspeakers. 

 

 
 

Fig.6-4 The Dome built at the Osaka Expo 1970 for Stockhausen. 
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III – Multichannel system 

 
The stereo medium covered in this unit is the most basic setup for electronic music. 

Nowadays octaphonic systems (with 8 speakers) and setups with even more channels are 

common. Besides this electronic music is also sometimes accompanied by visual set ups, 

choreography and most other forms of art. 

When using octaphonic systems other factors have to be kept in mind such as sounds 

coming from behind the listener and also from the side. Some contemporary electronic 

music composers nowadays use live diffusion. This is a method which adds an element of 

improvisation to the acousmatic scene. An audio mixer is placed in the middle of the hall 

and the motion and spacing of the sound is done live using the mixer’s faders. This can 

be done either by the composer himself or by a performer (in the latter case the composer 

might want to score some parameters for diffusion). Examples of such composers are 

Andrew Lewis , Ed Wright (both based in the UK) ,Nikos Stavropoulos and Stelios 

Giannoulakis   (both Greek but based in the UK).  

 

___________________________________________________________________ 


