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1 Introduction

This document describes how to use the Preset Controlled Synthesizer. The main feature of this software synthesizer is the Preset Controller. The Preset Controller enables the user to experiment and evaluate many settings for musical instruments in real-time. Sound synthesis is used here as a typical, but not exclusive application area. A technical description of the preset controller and its application is given in: 

Jarke J. van Wijk, Cornelius W.A.M. van Overveld: “A Widget for Interaction with High Dimensional Parameter Spaces”, Technical Note, submitted to ACM UIST’2000.

Eindhoven University of Technology reserves all rights concerning the Preset Controller and its application. The Preset Controlled Synthesizer may not be redistributed without prior permission of Eindhoven University of Technology. 

2 Requirements

The minimal requirement for the Preset Controlled Synthesizer is a PC with:

· Pentium 200 MhZ processor;

· 32 MB of memory;

· Windows 95/98;

· Windows-compatible soundcard and speakers;

· 3 1/2 inch Floppy drive. 

3 Quick demo

To run the Preset Controlled Synthesizer:

1. Insert the diskette in the drive;

2. Click on the Windows Start button;

3. Click on “Run”;

4. Type “A:/pcs” and press on Enter.

Next, three gray windows and one yellow window appear. The yellow introduction window gives a first description how to continue, repeated here:

1. Click on the OK button in the yellow window;

2. Click on the “Play Song” button in the Song Editor window.

Now, a simple four-voice tune should be heard. If not, check if the speakers are on and adjust the volume if necessary. Next, we will change the properties of the instruments:

3. Drag the square and the circles in the Preset Controller window.

To drag, move the pointer to a square or circle, press the left mouse button and move the mouse. You will hear that the sound changes. What happens here?
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Each icon represents a musical instrument. The circles are standard, preset instruments. The square, labeled “PWI1” is special. This instrument is a Preset Weighted Instrument (PWI): a weighted average of the preset instruments. The weight or influence of each preset instrument on a PWI follows from the distance between PWI and preset instrument: The closer to the square, the higher the influence. 

Hence, if you move the square close to a circle (say, the Strings), you will hear Strings. If you move the square to a position in between Strings and Xylophone, you will hear something in between Strings and Xylophone. If you want to add a touch of Alt Sax, drag the Alt Sax circle to a position near the square. If you want to find out how a mix of El. Organ and Guitar sounds, drag the Guitar to the upper right corner, and drag the square to a position in between the El. Organ and Guitar icon. And so on.

This quick demo already shows the main feature of the preset controller: An easy way to experiment with complex systems with many input parameters. 

4 More features

The Preset Controlled Synthesizer has many more features. We will focus here on those related to the Preset Controller.

4.1 Selection of parameters

Wonder how an Alt Sax with the attack of a Xylophone sounds? Follow these steps:

1. Drag the square to the Xylophone icon;

2. Click on the checkboxes Attack, Delay, Sustain, and Release, below the M and the C.

3. Drag the square to the Alt Sax icon.

In the first step the properties of the Xylophone are picked up, next the dynamic properties are frozen, finally the other properties are set to those of the Alt Sax. How many steps would this take with a standard user interface?

4.2 Multiple PWIs

The Song Editor supports four tracks, shown as a row. Each track can have its own instrument, to be selected with the pull-down menu per track on the right. Preset instruments can be selected, but also Preset Weighted Instruments. To this end:
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Press three times on the “New PWI” button in the Preset Controller window;

2. Select PWI2, PWI3 and PWI4 as instrument for track 2, 3 and 4 in the Song Editor window.

3. Drag the square icons of PWI2 to PWI4 in the Preset Controller window.

After the first step, three new squares appear at random positions in the Preset Controller window. Each square represents a new Preset Weighted Instrument. In the second step, we state that these new PWIs must be used as instruments for track 2 to 4. In the last step, we change the positions of the new PWIs and thereby our orchestration.

Multiple icons can be dragged together. To this end, hold the shift button down while clicking on icons. To make all instruments more or less the same: Position the squares close together and move circles to them or move the squares together.

4.3 Fancy display

For a more attractive display of the preset controller, use:

1. Click on “View” in the Menubar of the Preset Controller Window;

2. Click on “PSC properties” in the menu;

3. Click on the “Enhanced” button in the Preset Controller graphical properties window.

As a result, the background is filled in with a smooth shaded, colored background. Besides that it looks nice, it also gives shows the user in which areas of the controller each preset instrument has its largest influence.

4.4 Ranges of PWIs

In some cases, not a single input value must be defined, but a range of values. For instance, suppose that we want to link a pedal or a slider with a range of sound settings. How does this fit in the Preset Controller? An experimental example is provided:

1. Make sure that at least two Preset Weighted Instruments are visible in the Preset Controller window, press on the “New PWI” button if necessary;

2. Click on “View” in the Menubar of the Preset Controller Window;

3. Click on “Color Bar” in the menu;

4. Drag the squares and circles and watch the effect on the color bar.

As a result, a color bar appears on the screen, and a line connects the first two PWIs. Each point on the line represents a color, a weighted average of the colors of the closest preset instrument icons. The color bar can now be edited by dragging the icons in the Preset Controller. This has no effect on the sound (actually, the sound is stopped), but one can easily imagine how this can be linked to a slider or pedal to control sound properties in real time.

The previous sections described the main features of the Preset Controller. In the following sections an overview of the windows and the corresponding functionality is given.

5 Preset Controller window

5.1 Menu bar

The Preset Controller window has a menu-bar with the following functions:

· File: Exit the program;

· View: Show Instrument Editor, Song Editor, PSC properties, and Color bar window;

· Play: Play a pattern or song, or stop playing;

· About: Show background and address information.

5.2 Preset controller area

The preset controller area shows instruments as labeled icons. Graphical properties can be set in the PSC properties window. The user can drag the icons to control the sound properties of the Preset Weighted Instruments (PWIs). Close means always a strong influence.

The icons to be displayed can be controlled with the drop-down menu and the buttons below the Preset Controller area. Selected instruments can be hidden with the Remove button. Such instruments are put in the list of the dropdown menu, and they can be put back with the Add button. New Preset Weighted Instruments can be created with the New PWI button. New preset instruments can be derived from PWIs with the Clone button. A copy with the same settings as the current PWI is created, which can be edited with the Instrument Editor.

5.3 Interpolation control

The user can control with the checkboxes at the right which parameters must be interpolated for PWIs. These parameters correspond to those of the Instrument Editor window.

With the two numeric values in the lower right corner the interpolation can be controlled in more detail. The left value indicates the strength. If the value is high, the closest icon has much more influence than the others. The right value is the number of close icons that must be used in the interpolation.

6 Instrument Editor window

The synthesizer is a simple, two-operator FM-synthesizer, implemented via software. It was chosen because it is very well known and easy to implement. However, the ideas presented here are not restricted to this type of synthesizer. Even stronger, completely different type of applications would do as well. Think about morphing shapes, controlling simulations, game set-ups, parametrized designs, etc…

6.1 Preset instrument management

Preset instruments can be edited on a low level with the Instrument Editor window. The current instrument is shown and can be changed with the drop-down menu. Other instruments can also be selected with the ‘<’ and ‘>’ buttons. Note that changes to the setting only can be heard when the instrument is connected to a track in the Song Editor.

New instruments can be created with the ‘New’ button, instruments can be deleted with the ‘Delete’ button. The complete set of instruments can be saved to and loaded from file with the corresponding buttons Save and Load.

The standard instrument set is read from the file ‘instr.txt’ when the program starts. This file is put on the distribution diskette.

6.2 Instrument parameters

The synthesizer uses two operators: the Carrier and the Modulator. The Carrier produces the basic wave, the Modulator (as its name suggests)  modulates the frequency of the Carrier. FM-synthesis produces complex spectra at low cost in complexity and compute time. John Chowning invented its use for sound synthesis in the early seventies, Yamaha has popularized it further.
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The waves of the modulator and carrier are controlled with the same type of parameters. Attack, decay, sustain, release (also known as ADSR) control the amplitude of the wave. The wave parameter indicates the type of wave, attenuation the overall amplitude, harmonic the overtone to be used.

Further, the overall depth and speed of vibrato (low frequency pitch modulation) and tremolo (low frequency amplitude modulation) can be set, as well as the feedback of the modulator. Finally, the color of the icon can be edited.

7 Song Editor

The Song Editor is a simple sequencer, with just enough features to define a song in a not too complex way. A song consists of four tracks, corresponding to a row in the Song editor. From left to right, the track can be controlled with:

· a checkbox to enable and disable the track;

· a dropdown menu to select the instrument for the track;

· a text-field to define the melody to be played;

· three sliders to control the Volume, the strength of accents and pan (the stereo position).

Furthermore, the overall volume and the amount of reverb can be controlled via sliders, and

the tempo can be set via the BPM (Beats Per Minute) field.

The musical content of a song is composed of patterns. Nine different patterns, numbered 1 to 9, can be defined. Each pattern consists of 16 counts. The content of a pattern is defined via an alpha-numeric string. The following options can be used:

· a note, defined by a letter ‘a’ to ‘g’, optionally followed by a prime (#) or a number to indicate the octave. Uppercase letters denote accented notes.

· A dash (-) to indicate a continuation of a note.

· A period (.) to indicate that no note must be played.

The pattern to be edited can be selected in the top of the window, the sequence of patterns to be played can be indicated as an alpha-numeric string in the bottom of the window.

With the buttons, the user can play/stop the current song or pattern, and save/load a song to and from file.
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For technical information, contact:





Dr. J.J. van Wijk


Faculty of Mathematics and Computing Science


Eindhoven University of Technology


P.O. Box 513


5600 MB  Eindhoven


The Netherlands


Tel.: +31 40 247 4579


Fax: +31 40 246 8508


E-mail: � HYPERLINK mailto:vanwijk@win.tue.nl ��vanwijk@win.tue.nl�





For commercial information, contact:
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The Netherlands
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