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Background in music psychology

The perception of tonal sonorities and of relationships between them was investigated by Terhardt (1974) and by Parncutt (1989). A tonal sonority comprises pure-tone components with different frequencies and sound pressure levels. Mutual masking among the components affects their individual audibility. Within complex sonorities, harmonic patterns of components are perceived as fused complex tones; Terhardt called their pitches "virtual" and developed a model to predict their perceptual salience. Parncutt evaluated the perceived relationship between successive sonorities in terms of the extent to which they have perceived pitches in common (pitch commonality) and the distances between salient successive pitches (pitch distance).

Background in composition

Hindemith (1937) proposed controlling the dissonance of the chords in a progression to gradually increase towards the middle of a phrase and decrease towards the end. Many other composers have invoked and applied algorithms for musical or perceptual parameters such as the dissonance or complexity (e.g., Barlow, 1987). Parncutt and Strasburger (1994) explained how modern pitch-perceptual theory could be incorporated into computer-based composition. A possible approach is to enumerate all possible sonorities within a given set of constraints, some of which relate to pitch perception (e.g., by restricting the calculated salience of the most salient pitch in the sonority), and then to compose progressions from these sonorities in which the pitch commonality of, and pitch distance between, successive pairs of sonorities (or of each sonority in relationship to a reference sonority) are restricted to given ranges. Ferguson (2000) was the first to extensively and successfully apply this concept to composition.

Aims

Our aim is to create pieces and compositional styles that are complex, tonally original, and nevertheless accessible to general audiences. Our method is to incorporate implementations of pitch-perceptual theories into the compositional process.

Main contribution

We present a summary of our compositional approaches and findings, focussing on perceptual assumptions, conceptual aspects, and the details of the computer programming. We discuss Ferguson's adaptations of Parncutt's original concept and the underlying artistic and practical issues that motivated them (with sound examples).

Implications

Babbit claimed that because composers are experts, listening to their music requires expert listening (Peles, 2003). On this basis, and guided by the overriding goal of originality, contemporary composers routinely and deliberately ignore the perceptual constraints of their listeners. If properly understood and implemented, perceptual theory can offer a solution to this problem. It provides a means of systematically exploring and creating new tonal systems that is more successful than aurally guided trial and error.
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Compositions that employed the perceptually based algorithms described in this paper
• Concerto for Piano and Orchestra: Inside Passage, commissioned by Radio-Canada and premiered by the Société de musique contemporaine du Québec, Montreal, 1999.

• Heiligenstadt for string orchestra, commissioned by the Canada Council for the Arts and premiered by I Musici de Montréal, New York, 2001.

• Corranach for flute, cello and piano, commissioned by the Conseil des arts et des lettres du Québec and premiered by the Trio Phoenix, Manchester, England, 2002.

• In the Flesh for large orchestra, commissioned by Radio-France and Radio-Canada and premiered by the Orchestre Philharmonique de Radio-France, Paris, 2003.

