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Sybil: a guided tour of some key features

This tour uses screenshots to illustrate some of the main features of Sybil. However,
since the live sound and live graphics, with which the student can interact, are
crucial to Sybil, a static presentation such as this is inevitably limited. The
resolution of the screenshots is also restricted and can make reading some of the text
difficult. Having followed this tour you might therefore find it helpful to look at the
software itself, where the interactivity will become evident.

1. This screenshot is from the very beginning of the first module ‘Introduction to
Sound Synthesis and Processing’. It shows the navigation tools, permitting users to
move between Sections and Pages easily, and the Audio Controls.

86cC sybil
by 6 1( “Introduction to Sound S yntﬁesis and ‘Processilt& !
Navigation

Fage number

SR

jump to page

Select Section: —
[1. welsome to Syhil =] o b _
S il

Audio Control

S —

- - —_——
. -

L
#udio Frocesses

Audio
on/
Off

[]440 Hz test tone

§FEM M

8 |

\:IU:WLR - - @!}Wimir*g'

Click the right arrow to start.



2. Here, the basics of waveforms and their spectral content are introduced. The
student can select different waveforms and see both the waveform and the spectrum
generated live, along with hearing the sound. Explanatory text is provided. More
technical notes can be found, optionally, in a pop-up text box.
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2.Waveforms

Section 2; Oscillators

over and over

An oscillator produces sound by repeating a pattern

what determines the timbre of the sound produced.
This pattern is called a waveform and different
waveforms produce specific spectra.

Try selecting the sine wave again from the menu
below. A sine wave is perfectly smooth (look at the
left window) and produces only one frequency (as
vou will be able to see in the right window). In reality
‘pure’ sounds such as this are rarely produced
(however good your loudspeakers are they will
distort the sound a little, so even now you aren‘t
hearing a completely pure sine wave). A flute is the
nearest orchestral instrument to a sine wave.

again.The shape of this pattern is

Click here for more on digital oscillators:
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3. On this page the spectral implications of Amplitude Modulation (AM) can be
seen, and experimented with live. Changing either the ‘carrier’ or ‘modulation’
frequencies has a different effect, which is both audible and visible in the display of
the spectrum. Seeing and hearing the results makes the learning experience much
more immediate, especially to less-technically oriented students.
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Section 4. Amplitude and Ring Modulation
1. Amplitude Modulation (AM)

The first type of modulation we will consider is amplitude
modulation. In this, one signal, known as the ‘carrier’, is
modulated by another signal, known as the 'modulator.
The two signals are simply multiplied together. The carrier
is an ordinary waveform - we will use a sine wave to start
with. Its values vary from positive to negative (it is "bi-
polar’).

The modulator, however, is uni-polar, it has only positive
vialues. Again we will use only the sine wave initially.

Click here for more on ‘unipolar”:

Use the controls below to vary the pitch and amplitude of
the two oscillators. Listen to the results (certain setting
may result in no sound - for example, ifthe carrier
oscillator has a zero amplitude or frequency) and look at
the graphic displays.

Try to get some idea for yourself of what is going on - what
changes to different controls do to the sounds. On the next
page you will be given answers to some ofthese
guestions, but see if you can work it out for yourself first!

The display of the spectrum of low frequencies is not as
accurate, so you might find it helpful to choose frequency
ranges that place the displays in the middle, e.g. carrier
freq = 900, modulator = 300. 5ine waves will produce the
‘cleanest' sound and the easiest to see what is happening.
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4. Here the dynamic effects of envelopes controlling the evolution of Frequency
Modulation over time are presented. The graphic displays, as well as the sound,
change as the sound evolves. They show how the amplitude and spectral richness of
the sound change according to their respective envelopes. The student may modify
the envelopes in order to experiment with different patterns of evolution.
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Section 5: Simple Frequency Modulation

4. Frequency Modulation (FM) - envelopes.
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We will now use envelopes, such as you used earlierin
the module,to control the evolution of the sound.
Envelopes are used in two different ways here.

One controls the ampiltude of the carrier oscillator. 5o, as
we have seen, it simply controls the overall amplitude of
the sound.

The other controls the modulation index. 50 it affects the
richness of the timbre.

Presets are given for each envelope. Try these first with

the oscillator settings provided when you open this page.

Then experiment with changing the envelopes (as you did
in a previous section) and the other settings to begin to
get a feel for what FM synthesis can do, even in this
simple form. Click here for a reminder of editing

envelopes:

The single button triggers both envelopes
simultaneously:
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5. This screenshot is taken from late in the module ‘Introduction to Sound
Synthesis and Processing’. It is not as technical as some of the earlier sections but
aims to stimulate students’ interest in going further in their exploration of the
creative potential of digital sound. Here two sounds (pre-recorded sound files) are
selected from menus and the sounds are convolved before being filtered. The
original, convolved and filtered signals are all displayed, as is the filter shape.
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Section 6: Introducing Filters and Convolution
5. Filtering one sound by another (2)

In this example we create more interesting sounds by

NaVIgatIDn convolving two complex audio signals together. The type
of convolution is the same as on the last page, and the
—_ : Page number principles are the same.
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convolution, that which relates most closely to filtering.
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You can apply a further filter to the convolved signal.

Once you have switched the filter on you must
pick a filter type and adjust the settings.

Cutoff/Centre Frequency 0 (Fesonance) Gain [some filters)

[ 1 | I |
50 Foe ] ]

™|
= |

‘i lurne




6. This screenshot from early in the more advanced module on ‘FOF synthesis: an
Introduction’ shows the spectrum of the formant region generated by the FOF
algorithm. On this page particular page the student is encouraged to experiment
with changing the setting of the ‘tex’ parameter, to see and hear the resulting
changes to the spectrum. This is a particularly complex algorithm with many
parameters and Sybil provides a much more intuitive and creative approach to
learning about it.
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Navigation There is a second parameter that effects the breadth of the spectrum. This controls the

‘skirtwidth’, how broad the spectrum is at -60dB below the main frequency.
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decimal point and drag up or down to make small changes. Notice once more how the sound
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7. This is a screenshot from later in the FOF module. Here a vocal sound has been
constructed from five formant regions. Students can experiment to find appropriate
settings for vibrato speed and amplitude using on-screen faders, as well as adjusting
random elements that add realism. Using their ears as they play with the sound
they can learn about what makes for a ‘realistic’ and satisfying imitation. An on-
screen music keyboard can be used to play pitches. The vowel sound can also be
changed using a two-dimensional slider. As usual, the signal and spectrum are
displayed to give live visual feedback in addition to the sound.
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Section 3: Building a voice

9.Time to sing!

This is the end of this section on building a voice.

added to the controls available to you so you can
change the fundamental pitch more easily.

Although we have considered many aspects of
simulating the vowels of the human singing voice

varies,for example, at different pitches and at
different levels of exertion.

Some ofthese factors were built in to the original

objects for Max/M5P from IRCAM in Paris.

CHANT program and are also included in the CHANT

Try playing with all the controls. A keyboard has been

there are still more features to the way the timbre
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8. Finally, an example from one of the latest developments in Sybil. Here Sybil has
been used to create an Interactive Aural Analysis of a piece of electroacoustic music

(Jonathan Harvey’s Mortuos Plango, Vivos Voco).

In addition to written text, the reader can explore the composition aurally. An
additional set of CD controls has been added (bottom left corner), and the user can
play back precise sound examples from the work. Live synthesis and processing is
also used to re-create some of the techniques used in the composition and so give the

reader a greater understanding of the processes used and the compositional choices
facing the composer.
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2.More on Bell partials
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This page provides an alternative method of exploring
the bell's timbre.

The window below represents a Graphic EQ which can
be used to filter the sound of the bell. First start the
bell playing andswitch on the EQ.To change the
settings of the Graphic EQ click in the window and
drag across it to draw a sectral envelope.
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Interactive Exercise 1: Exploring the Winchester bell timbre

This window displays the bell spectrum (filtered or
unfiltered):
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