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7000 languages
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Cultural Diversity — and Unity

“Enthralling.” —JONAH LEHRER, author of fmagine
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Gottschall, Jonathan. 2012. The storytelling animal. How
stories make us human. New York: Houghton-Mifflin.

“Human life is so bound up in stories

that we are thoroughly desensitized
to their weird and witchy power.”
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The sounds of languages

Rotokas, Papua New Guinea: 6 consonants, 5 vowels

Central Rotokas

Bilabial | Alveolar | Velar
Voiceless p t k
Voiced b~f d~r |g~Y

Front | Central | Back

Close i (iz) u (u)

Close-mid | e (e) o (0r)
Open a (ax)




A very large consonant system (with a tiny vowel system): Abkhaz

:J Palato- | Alveolo-
Alveolar Velar Uvular Pharyngeal
. alveolar | palatal | Retro-
Labial
flex lab. +
plain | lab. | sib. | plain | lab. @ plain | lab. plain | pal. | lab. | plain | pal. | lab. | phar. 5 plain lab.
phar.
Nasal m n
tw | | T | A , Central | Back
ejective p’ t ~ |18 1 te’lal : ts’ k |k | k™| q | q"|q™
) (te") Mid "
Stop/ fwh Tew
Affricate | Voiceless p" t" ) ts" | terlal @ 18 kM | kM| kv Open a
dw —_ —_ — d’iw —_
voiced b d | =~ (dz| d dazld | L
(db) 3 ) dz g g |9
J'W QW[B] _ v
voiceless f s I glal s x | x| x* | x| x™a| g
o () (s9) (%)
Fricative
2 2Bl
voiced v z | 3 zlal g z B | | B
(34) (")
Approximant I y
Trill r




Consonant inventories in the languages of the world
World Atlas of Language Structure WALS
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Phonetic features
used in languages

THE INTERNATIONAL PHONETIC ALPHABET (revised to 2020)

CONSONANTS (PULMONIC)

©®® 2020 IPA
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The IPA In Music: Ligeti, Aventures
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http://www.youtube.com/watch?v=NdQse2lVh2k&t=170

Points of Interest: Composing with language

1.  Daniel Heller-Roazen, Echolalias: On the Forgetting of Language
Structural metaphors of western thought recited in the Vedic style on Vimeo
2. Lena Herzog, Last Whispers, British Museum



https://vimeo.com/114021865
http://www.youtube.com/watch?v=YuHPf0oPN5M&t=105

The structure of stories

Vladimir Propp, Claude Lévi-Strauss:
Universal set of story types in myths and fairy-tales.

William Labov and Joshua Waletzki:
Universal structure in oral narratives, containing

Abstract (title)
Orientation
Complicating Action
Resolution
Evaluation



The text: Aesop fable “The oak and the reed”

Aesop
Aiowrnog (Ais6pos)

and
the Reed




The Oak and the Reed

Very old: Sumerian and Akkadian precursors

Very wide-spread: Chinese proverbs,
Taoist interpretation in Tao te king

Re-told by La Fontaine, Le chéne et le roseau

Many modern adaptations as poems,
in art and in music

Translations in many dialects,
minority languages, slang versions

1enri Coutheillas's sculpture of the fable



The Text: The Tree and the Reed

A giant tree stood next to a tiny slender reed
near a river.

The tree said to the reed: “Ha, ha, little reed!

Look at me. | am strong. No-one can
overthrow me. | am the ruler of this land!

And look at you. You are just a small feeble
reed, going back and forth with the wind”.

The reed bowed but said nothing.
Some time later, a huge storm came up.

The giant tree withstood at first and resisted,
but then the storm became stronger
and stronger.

And finally the storm uprooted
the mighty tree,
and it fell down with a great thunderous noise.

The reed also felt the mighty storm,
but it bent with the wind, this way and that way.

And when the storm was gone,
the reed stood upright again.

The reed looked at the fallen tree,

and said:

It is better to yield

when it would be unwise to resist

than to resist stubbornly and be destroyed.



The Text: The Tree and the Reed

A giant tree stood next t
near a river.

Narration

The tree said to the reed: “Ha, ha, little reed!

Look at me.

Imitated
laughing

Direct

The reed bowed but said nothing.

Some time later, a huge storm came up.

The giant tree withstood at first and resisted,

but torm became stronger
and stronger. Opposition }

Onomatopoeia

And finally the storm uproo
the mighty tree,
and it fell down with a great thunderous noise.

The reed also felt the mighty storm,
but it ben , this way and that way.

And whe
the reed

The reed loq /ed at the fallen tree,

and said:

It is better to yield

when it would be unwise to resist

than to resist stubbornly and be destroyed.



The Text: The Tree and the Reed

Narration
A giant tree stood next t
near a river.

The tree said to the reed: “Ha, ha, little reed!

Look at me.

Imitated

, Direct
laughing

The reed bowed but said nothing.
Some time later, a huge storm came up.

The giant tree withstood at first and resisted,

but torm became stronger
and stronger. Opposition }

Onomatopoeia

And finally the storm upr
the mighty tree,
and it fell down with a great thunderous noise.

The reed also felt the mighty storm,
but it ben , this way and that way.

And whe
the reed

The reed lo¢ /ed at the fallen tree,
and said:
[Lis hetter tn vield

Message: The small and weak
can outlive and triumph over
the great and strong.




The languages of the recordings

Lelbnlz-Zentrum Polish \_] P —
Allgemeine Bavarian
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/ Vietnamese
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4
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Sonics of Languages: Examples

Khoekhoe - Tree

Khoekhoe: clicks 0

"Yucatec - Tree

Yucatec: ejectives




Artistic
approaches

promoting “Deep Listening”

Research tool

for linguists, anthropology,
cultural sciences:

Precise background info,
IPA transcriptions

Niche,

Educational tool:

information about languages

Easy access to recordings,

Allow users to compare

Additional information on the languages

Commercial,

Music community

Compositions based on the
recordings,

celebrating the diversity of
human culture and deploring
their loss.

universal download

Aesthetic experience

beyond purely intellectual engagement
E.g. presentation in a museum

or on a web site

Casual, artsy, experimental

activity



Aesthetic
approaches

Want to
do

Research tool

for linguists, anthropology,
cultural sciences:

Precise background info,
IPA transcriptions

Compositions based on the
recordings,

celebrating the diversity of
human culture and deploring
their loss.

Educational tool:

information about languages

easy access to recordings,

Allow users to compare

Additional information on the languages

Aesthetic experience
beyond purely intellectual engagement
E.g. presentation in a museum

or on a web site

Conceivable
but ambitious




Educational tool

Presentation of languages and sentences on an app,
Including additional information about languages

Play Randomise!

Abkhazian [ |
Go to Beginning
Basque | | L/

Bavarian
. F
g Play single Sentence
Bislama | | ) b <

A
. [
Daakie Repeat Sentence

Estonian 7 s
Q Repeat Sentence with different Language

Hausa ]
Indonesian [ |
Khoekhoe [ | [ |
Malayalam
Polish

Portuguese [ | | |
Samoan ||
Vietnamese [ |

Yoruba [ | |

Yucatec



https://docs.google.com/file/d/1s4mGa3Wx7S6O8JLyDpfkN-K68tScjetM/preview

Presentation in a museum

Example: Horraum in the Humboldt Forum,
Ethnographic Museum of Berlin

MUST SEE

Horraum

Eintauchen in Klangerlebnisse aus aller Welt




Aesthetic experience: Installation

Walking through a space with sensors (continuation of “Walking the piano”)

Language 123 456 7 8 910 11 12 Sentences
Abkhazian O 0O 0O 0o OO0 0O O O 0 O
Basque ©O 0O 000000 O O O O
Bavarian O 0O 0O 0OOO0O O O O O O
Bislama O 0O 0O 0o OO0 O O O 0 O
Daakie O 0O 0O 0o OO0 0O O O 0O O
Estonian O O 0O 0o 0O O O OO O O
Hausa O 0 O OAO O 0o 0o o o o o
Indonesian O 00O 0OOOOO O O 0 O
Khoekhoe O 0O 0O 0o OO 00O o0 O 0 O
Malayalam ©O 0O 000000 O O O O
Polish O 0O 0O 0O OO O O O O O
Portuguese © 0000 0O O OGO O% o0 o
Samoan O 0 0O 0o 00O 0O O O K o o
Viethamese O 0O 0O 0o OO0 OO O 0 O
Yoruba O 0O 0O 0o OO0 0O O O 0O O
Yucatec O 0O 0O 0o 00O O O O 0 O



Ambisonic earphones
(Future plan)
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TreeAndReedSurround - REAPER v7.24 - EVALUATION LICENSE
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https://docs.google.com/file/d/1K6yx9-yQ_hd3gJe0jQWF8mAKAjh4--2y/preview

Composition .

Speakers of different languages tell the story together,
their individual contributions are weaved together, reflecting the structure of the story

Underlying form of a fugue,
where the theme is the meaning, the voices are the languages

Example: First two sentences, only 4 languages

L lang 1,Sentence 1, fadingout | L lang 1,Sentence 2, fadingout |
L lang 2, Sentence 1, fading out | L lang 2, Sentence 2, fading out |
L lang 3, Sentence 1, fading out | L lang 3, Sentence 2, fading out |
L lang 4,Sentence 1, fadingout | L lang 4,Sentence 2, fadingout |

, P
time



A giant tree stood
next to a tiny

The tree said to the
reed: Ha, ha ha, little

Look at me. | am
strong. No-one can
overthrow me. | am the

S_Iender reed neara reed! O e
river.
— S S
— S S
F— S S
S S
S S
I I
Some time later, 1ne giant tree

a huge storm
came up.

withstood at first
and resisted, but
then the storm
became stronger
and stronger.

And look at you.

You are just a small
feeble reed, going
back and forth with the

The reed bowed SHORT
and said nothing. PAUSE

wind”.
|
|
|
| |
| |
| |

The reed looked at the

And finally the storm The reed also felt the And when the  fallen tree,and said: It is

uprooted the mighty mighty storm, butit  storm was better to yieldwhen it
tree,and it fell down bent with the wind, ~ gone,the reed ~ would be unwise to resist
with a great this way and that stood upright ~ than to resist stubbornly
thunderous noise. way. again. and be destroyed.
- - —— ——
E— — —
—— —
— E— —
E—
— E—
—— — — E—
—— —



Realization of first two sentences
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Future exciting goals

NMF - Strip FFT Bins to create a unique
Boquet of sounds for each speaker

icst plugins for spatial audio

LET IT BEE - TOWARDS NMF-INSPIRED AUDIO MOSAICING

Jonathan Driedger, Thomas Priitzlich, Meinard Miiller
International Audio Laboratories Erlangen

{jonathan.driedger, thomas.praetzlich, meinard.mueller}@audiolabs-erlangen.de

ABSTRACT

A swarm of bees buzzing “Let it be” by the Beatles or the
wind gently howling the romantic “Gute Nacht” by Schu-
bert — these are examples of audio mosaics as we want to
create them. Given a farget and a source recording, the
goal of audio mosaicing is to generate a mosaic recording
that conveys musical aspects (like melody and rhythm) of
the target, using sound components taken from the source.
In this work, we propose a novel approach for automati-
cally generating audio mosaics with the objective to pre-
serve the source’s timbre in the mosaic. Inspired by algo-
rithms for non-negative matrix factorization (NMF), our
idea is to use update rules to lean an activation matrix
that, when multiplied with the spectrogram of the source
recording, resembles the spectrogram of the target record-
ing. However, when applying the original NMF proce-
dure, the resulting mosaic does not adequately reflect the
source’s timbre. As our main technical contribution, we
propose an extended set of update rules for the iterative
learning procedure that supports the development of sparse
diagonal structures in the activation matrix. We show how
these structures better retain the source’s timbral character-
istics in the resulting mosaic.

1. INTRODUCTION

Using the sounds in a recording of buzzing bees to recre-
ate a recording of the song “Let it be” by the Beatles is a
typical example of an audio mosaic. In this example, the
recording of the bees serves as source, while the Beatles
recording is called the farger. Ultimately, one should be
able to identify the target recording when listening to the
mosaic, but at the same time perceive the timbre of the
source sounds. Therefore, the audio mosaic of “Let it be”
with the bee recording could give the impression of bees
being musicians, buzzing the song’s tune.

Audio mosaicing is an interesting audio effect which
has found its way into both artistic work as well as aca-
demic research. Atists like John Oswald used thousands
of manually selected source audio snippets to create new

[©=80] © Jonathan Driedger, Thomas Pritzlich, Meinard Miller.
Licensed under a Creative Commons Atribution 4.0 Interational Li-
cense (CC BY 4.0). Atribution: Jonathan Driedger, Thomas Pritzlich,
Meinard Miller. “Let it Bee ~ Towards NMF-inspired Audio Mosaicing”,
16th Tnternational Society for Music Information Retrieval Conference,
2015.
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Figure 1. Schematic overview of our proposed audio mo-
saicing method. The sparse diagonal structures in the acti-
vation matrix are important in order to preserve the timbre
of the source in the mosaic.

‘musical compositions ! and real-time audio mosaicing has
been used by musicians as an instrument in live perfor-
mances [4,22). Over the years, many different systems for
audio mosaicing were proposed [1,3,5,11,13,17,18]. The
core idea of most automated systems is to split the source

into short aud; ts, which
afterwards to match spectral and temporal characteristics
of the target [19).

In this work, we propose a novel way to create audio
mosaics. Our idea is to learn an activation matrix that,
when multiplied with the spectrogram of the source record-
ing, approximates the spectrogram of the target recording
(see Figure 1). The source spectrogram hereby serves as a
template matrix which s fixed throughout the learning pro-
cess. This way, as opposed to many previous automated
mosaicing approaches, a frame of the target can be re-
synthesized as the superposition of several spectral frames
of the source , thus allowing “polyphony” of the source
sounds.

! Especially on his album Plexure [16).
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By Friday to add to this Presentation:

1 Slide: Etude (X?)

Different levels, whole story (mixing of sentences), sentence level (A-K), word level (400 files per language for example), syllable level (See Globalia), phoneme level
Mixing of these also possible

# Vital levels for human communication

ToDo:

- For now output should be creating word level with Whisper Al () take this folder of files and give me 3 families (clusters)

- Apply various programs and see what the output is, think about the labeling.
- Words: Abkasian_A_4.wav

- Syllables

- Phonemes

Output: 1000s of files

Manually select certain pieces

Sonority hierarchy for stop hierarchy, use a universal classification of speech sounds.



