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40,000 new
fingerings!

HOw WOULD YOU LIKE TO BE ABLE TO LOOK UP EVERY SINGLE
POSSIBLE FINGERING FOR EVERY SINGLE POSSIBLE NOTE ON THE
FLUTE?! AND WHAT ABOUT EVERY MULTIPHONIC FOR THE
STANDARD C FLUTE? WELL, NOW YOU CAN DO THIS AND MORE,
BY VISITING THE VIRTUAL BOEHM FLUTE, A NEW WEBSITE WITH
LITERALLY THOUSANDS OF FINGERINGS GENERATED BY A
COMBINATION OF SCIENTISTS, MUSICIANS AND MACHINES!

icture this. You're sitting in an
Porchestra - you're rehearsing for a

concert next week. One of your solos
has a trill from high ¥ to high A, which you
can’t seem to play quickly and elegantly.
You're using the trill fingering that you
found in a good book on flute fingerings,
but you still don’t feel you can play the
solo to the standard that you would like...

What you need is a place where you

can search for the trill in question and find
new fingerings to try. Well, The Virtual
Flute offers this and more. If you were to
search on The Virtual Flute website for a
trill between the two notes mentioned
above, you would have this fingering
returned for the I

Th12311--tr2D#

If you try trilling between the A and
this new F, you should be hugely surprised
by the ease of playing and the clarity of
the trill.

‘The Virtual Flute is online, so it’s free to
all and is being visited by flute players all
around the world.

What is it?

The Virtual Boehm Flute (its full name), is
a website, launched in 2002, for flautists
and composers. It gives access to an
immense database of fingerings for the
flute - C foot or B foot, with or without a
split E. The reason it is so big is because it
includes every fingering possible, for any
note, and every multiphonic that is
possible on the standard C flute. Three
things can be done on The Virtual Flute:

® You can enter a fingering and find out
every note that the fingering will produce.
(This is mainly useful for checking or for
understanding why a fingering is giving you
problems.)

® You can look up any note and find every
fingering that will play that note, ranked

either by intonation or by ease of playing.
@ You can find out whether a certain
multiphonic is actually possible on the
flute. If it is, you'll be given a list of
possible fingerings.

Why is it so complete? The Virtual Flute
is the powerful result of combined forces; it
has had input from musicians, scientists,
engineers — and a computer program.

How does it work?

Excellent reference books and websites on
alternative flute fingerings and
multiphonics are widely in use and are
generally collections of fingerings used by
experienced flute players. The Virtual
Flute is different from these in that it is
not a collection of fingerings used by flute
players. It is a database of almost 40,000
fingerings — the output of a computer-
generated acoustic model of the flute. In
other words, The Virtual Flute’s computer
engineer wrote a program to simulate what
happens, acoustically (inside the flute),
when a flautist plays a note. The result is a
comprehensive database of fingerings - it
is a database of what it is physically
possible for the flute to produce.

How do you use it?

Upon entering The Virtual Flute website,
you will find three options; each has a
different use.

1. To search for all the notes and
multiphonics that a particular fingering
will produce.

You click on the keys of a diagram of a
flute to specify the fingering, then click
SEARCH. The result is a list of notes,
ranked by their ease of production — three
stars for easy, one star for very difficult.
The tuning of each note is described —
though this of course will vary when you
play the note, depending on factors such
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Figure 1. The main page of The Virtual Flute website.
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sharps ete, but also if, for example, the
standard fingering is tricky to play in tune
on a difficult entry;

1A particular timbre on the note.
Searches will often produce hundreds of
fingerings ~ even thousands for some
notes. You can enter keys that you want to
include in the fingering or keys that you
definitely don’t want to include
(particularly for trills). This allows you to
find just the fingerings that are relevant to
your problem; you might, for instance,
include the keys from the previous or
following note. This narrows the search,
lowering the number of results and making
them easier to sift.

3. To search for a multiphonic of two or
three notes.

Many combinations of notes are simply
unplayable on the flute, especially in the
low range. However, in the third and fourth
octaves, there are lots of possibilities.

With all three search options, you
should select whether you have a B foot or
C foot flute, and whether your flute has a
split E mechanism or not. This enables the
search to be specific to your flute. There is
an option to ‘include unconventional finger
positions’, making it possible to include in a
search the keys that are not normally
touched by a player, such as the key to the
left of the right hand F key (from the
perspective of the flautist). This is
particularly useful when searching for
multiphonics in search option 3 as it allows
the search to return more possibilities.
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waves travel up and down the tube,
producing a standing wave. Standing
waves occur only for certain frequencies
~ these determine the notes that are
possible. The first three standing waves
for all holes closed are shown on the left

frequency (pitch) on the x-axis. The curve
has many maxima and minima. The
minima correspond to the possible
standing waves, and the notes the flute
can play are very close in frequency to
these minima.

Acousticians measure the
acoustic response of the flute
for hundreds of fingerings

Make theoretical model for
the response of the flute

Test model on measurements
and then improve model

Calculate acoustic response
spectrunt, using the model,
for all 39,744 fingerings

h 4

Flutist reports 'playability' for
every resonance on these
fingerings (957 resonances)

Determine, using machine

learning, which parameters

of acoustic response are
related to playability.

Construct expert system to
determine playability from
any given acoustic response

v

Analyse every acoustic response for notes, microtones

and multiphonic possibilities. Create a database

Create a user-friendly 'front end' that allows musicians
to interrogate the database in an intuitive way

Figure 3. Flow chart showing the scientific stages of The Virtual Flute being created in
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the acoustics laboratory.




