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A Composing Program for a Portable Sound Synthesis System

Introduction

The ICOSA program is an attempt at an interactive musical system, referring to well-known models in electroacoustic music. The main musical idea of the project can be summed up as the generation of a heterophony which develops a dynamic profile by means of varying frequency patterns.

For the reader who is unfamiliar with the relevant equipment, I will mention some of the characteristics of the devices used as well as the organization of the sound synthesis instrument.

Hybrid Synthesis

The Groupe Art et Informatique Vincennes (G.A.I.V.) has a system of hybrid music synthesis which is organized around a microcomputer. The musician uses a programming language written by Patrick Greussay (INTELGREU) and different peripherals, including the inevitable computer terminal, a digital-to -analog conversion device (DAC), and an analog sound synthesizer. The DAC device used in this project is comprised of eight converters, designed to deliver an analog voltage in exchange for binary information from the micro- 

Description of the Instrument

The synthesizer being used has several devices which facilitate the dynamic formation of an audio signal. We selected the most appropriate ones for our project. Among these devices, there is one specifically designed for this usethe envelope shaper. This term actually designates two distinct elements: a Voltage Controlled Amplifier (VCA), and the control-voltage generator itself, the trapezoid generator. With this apparatus we get a variety of envelopes. However, the shape of the trapezoid itself is not voltage-controlled; an externally-supplied voltage affects only one part of its period. It cannot be controlled by the computer, since its cycle is internally programmed. Nonetheless, it will allow us to define events of a simple amplitude envelope. (see Figure 2) A second device offers greater flexibility: the output amplifier of the synthesizer. It is a VCA but here the control voltage will come directly from the DAC. The gain of the VCA increases according to the amplitude of the control signal: by applying gradual voltage to it, we get a growing amplitude envelope. The program will create percussion-resonance type envelopes.

The low-pass filter can also vary the envelope of the sound. A shift in the filter's cutoff frequency from a low frequency to a high frequency and back to a low frequency over the duration of a sound produces a crescendo-decrescendo effect; there is actually an appearance and disappearance of energy. However, the dynamic action is selective. The ear will sometimes be able to perceive a change in timbre, and at other times, a dynamic variation. The two phenomena are still connected, with the first tending to mask the second. The dynamic effect struggles with the changes in timbre, depending on whether the accent is placed on the shift in cross-over frequency, its position in relation to the register of the spectrum, etc.

Dynamic Control by the Computer

In order to produce the sound material of the piece, the program had to specify two elements: the frequency of the selected oscillator and the dynamic variation of the VCA or the filter. One DAC will be responsible for the frequency control, and another for the control of the VCA. In order to develop a variety of amplitude envelopes beyond the simple ramp, the envelope will be divided into two events: the attack (to a maximum), and the decay (from a new maximum to a complete termination). This produces a wider potential richness of envelopes, as shown in Figure 5. Figure 8 shows a diagram of the instrument. It is not my concern here to present a score, whose form depends on the choices of the performer/composer, but rather I will make a few remarks taken from prior realizations.

The interactive performance situation permits an equilibrium between the choices of the performer and the variations of the program. The system allows the performer to modify his interaction by means of the synthesizer controls and the potentiometer controls on the 8 -DAC device itself. 

  Figure 1 This paper originally appeared in French in ART-INFO-MUS-INFO No. 27 (1977), University of Paris VIII-Vincennes. This English version was translated by Hannah-Leigh Bull. Translation @ 1979 H.-L. Bull.
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  Figure 8 Two of the four voices
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