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WAVES VIENNA MUSIC HACKDAY

Kick-Off & Tool Presentations
Fri, 30 Sep 2016, 18:00 - 20:30



2nd Waves Vienna Music Hackday

Successful start last year
Crossover between music & technology

People with many different backgrounds:

Hobby producer

Digital creatives ~ Hardware tinkerer

Artists
Coder Researcher

Musicians

Audio geek IT specialists




Music Hacking?

music apps

audience interaction
software platforms
new instruments sound installations
wearables hardware

Anything goes, as long as it is related to music!
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Tool Presentations

— Ultrasonic Audio Technologies

— MOD Devices: Step onto the future with MOD Duo

— IRCAM: Sound Music Movement Interaction

— Musimap's human and Al based music recommendation API
— Plux: BlTalino — A DiY biosignals (r)evolution

— A Tour of Deezer Developer Tools

— Europeana Sounds: Identifying genres in musical heritage

— GiantSteps: Music Analyisis and Composition APls

— MusicBricks tools

— Announcement of Challenges and Awards



AUDIO TECHNOLOGIES

By:
Mih
Ciglar

Creating directional sound and contact free tactile feedback
through airborne ultrasound
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AUDIO TECHNOLOGIES
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AUDIO TECHNOLOGIES

Syntact - contact-free tactile feedback:

The musician feels the frequencies and the temporal features of music and can change them in
real time by virtually moulding the tactile signal



AUDIO TECHNOLOGIES

Syntact is a musical interface — It allows direct physical interaction with music

The acoustic energy off all the transducers is accumulated in the focal point where it creates a
physical force (a tangible vibration)



AUDIO TECHNOLOGIES

Syntact - contact-free tactile feedback:

Visualization of the ultrasonic waves and the focal point with liquid nitrogen



ULTRASONIC

AUDIO TECHNOLOGIES

Acouspade — speaker with focus (2012)

Hyper-directional sound is created by modulating a high frequency carrier. Due to nonlinear interaction of sound
waves in air, the modulated ultrasonic signal gets self demodulated and becomes audible while passing through
air.



AUDIO TECHNOLOGIES

Applications: in-store advertising, museums, galleries

RETAIL STORE

REGULAR SPEAKERS

DIRECTIONAL SPEAKERS

SOUND 1

SOUND 2
PRODUCT 1 ‘l‘}‘ll PRODUCT 2

I

SOUND 1

HN

PRODUCT 2

1

___ 1

SOUND 2

HN

IMPOSSIBLE ACOUSTIC ADVERTISING

POSSIBLE ACOUSTIC ADVERTISING



ULTRASONIC

AUDIO TECHNOLOGIES

3

Operation principle

The term Parametric Acoustic Array (PAA) was introduced by
P. J. Westervelt in 1963

Ultrasonic
sound
source
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http://www.ultrasonic-audio.co/

ULTRASONIC

AUDIO TECHNOLOGIES

Acouspade 134AB(S)DUMA-M/S

-Miniaturised amplifier integrated within the emitter housing

-Bluetooth connection

-Motion detection



U

TECHNOLOGIES

AUDIO

Acouspade AB(S)-134-DUMA-M/S
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AUDIO TECHNOLOGIES

Acouspade AB(S)-134-DUMA-M/S

-Launch: 1%t March 2016



AUDIO TECHNOLOGIES

TaPa (Talking Palm)

TaPa is - a bracelet containing a directional speaker. The bracelet is a substitute for the mobile phone. A hyper-directional speaker
is mounted below the wrist, facing the palm. When you put your hand close to your ear, the sound bounces off the palm and is

directed into your ear.



ULTRASONIC

AUDIO TECHNOLOGIES

TaPa

-When you want to make a call, just rotate the bracelet around your wrist and lean you palm next to your ear



AUDIO TECHNOLOGIES

TaPa

-A hyper-directional speaker is mounted bellow the wrist, facing the palm
-The sound enters a cavity formed between the face and the palm, where it is additionally amplifies through acoustic resonances

-The sound does not spread into the environment which preserves silence for others and creates privacy for you



AUDIO TECHNOLOGIES

Thank you!



AUDIO TECHNOLOGIES
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lIrcam

=== (entre
Pompidou

SOUND MUSIC MOVEMENT; INTERACTION

Joseph Larralde
Gabriel Meseguer Brocal

http://ismm.ircam.fr/



http://ismm.ircam.fr/
http://ismm.ircam.fr/

Ircam
== (Centre {SOUND MUSIC MOVEMENT} INTERACTION

Pompidou

RapidMix :

- Rapid Adaptive Prototyping for Industrial Design of Multimodal Interactive
eXpressive technology

- wrap together technologies from Europe’s research institutions in an API that
will ease the use of bio / gesture sensors with machine-learning, MIR and
audio synthesis algorithms for multimodal, interactive, expressive applications

http://rapidmix.goldsmithsdigital.com/



http://rapidmix.goldsmithsdigital.com/
http://rapidmix.goldsmithsdigital.com/

Ircam
=== Cellgtre ’ {SOUND MUSIC MOVEMENT} INTERACTION
ompidou

Provided tools :

- R-loT sensor
Programmable 9 axis sensor board (IMU) sending OSC data over WiFi

- MuBu (MIR / audio synthesis library for Max)
multi-buffer container with associated tools for gesture and sound
analysis / synthesis

- XMM (machine learning library for gesture recognition)
C++ library provided as MuBu objects / Python module / Node.js addon



R-1oT WiFi Motion Sensor

9 axis- sensor with 3D accelerometers, gyroscopes and magnetometers

Short to enter
FLASHING /

J_ Prog mode
L

Antenna

Charging S _u Diag / power

LED (red) & LED (blue)
& -3

Batt + 5 s E s uUSB
£138% |
REdc d :
o= s3 g § |
Batt - 5 2e ﬁ 3

12C bus
export

Power switch

GP switch
(off-left / on-right) g

% #MusicBricks



R-1oT WiFi Motion Sensor

OSC Wifi Stream at 200 ms

e 3 accelerometers

e 3 gyroscopes

e 3 magnetometers

e Quaternions and Euler Angles

Based on Texas Instrument WiFi module with a 32 bit
Cortex ARM processor

Compatible with TI's Code Composer and with Energia,
a port of the Arduino environment

% #MusicBricks



Sensor Analysis

MaxMSP patches to facilitate the R-loT modules

e Visualization and filtering
e Kick detection
e “Energy” computation

Playing Techniques
o Freefall
e Shaking
e Spinning

Gesture Recognition available in the free MuBu library (Max7)

% #MusicBricks
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http://www.youtube.com/watch?v=9ojIc2pltxs

Music &
Emotions

Waves Vienna Music HackDay
Vienna, 01/10/2016

Frédéric Notet
CTO



The Project

i i

“No musician can compose Music forgetting his influences. All is connected”
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Music DNA

1.
Musicological

9.
System 2. Behavior
Semantic Intelligence & Listening Habits

Based On Advanced
Lexicology

10.
Sensory
Inputs

5.
Metadata
Enrichment

6.
Collaborative

3. Optimization
Collaborative System
Filtering

5 A
Geo-Localization,
Contextualization
& Movement

Detection
12.
Electroacoustic
Signals

8.
Social Data
Mining



TECHNOLOGY — Rocket science!

COLLABORATIVE FILTERING
DEEP LEARNING

SIGNAL ANALYSIS

SOCIAL AGGREGATION

HUMAN EXPERTISE




ALGORITHM + DATABASE — Matrix for innovative interfaces )()\




Our HTTP based API pY

Client created !
You have successfully created a new client.
» Name : Waves Vienna Music HackDay - 10/2016
» Clientid: jhuom07mp4pro5vf
» Client secret : t09c0gg3906mcfrwxlkkms6bxv36lymu

Please keep those informations. A mail has been sent.

Access metadata for millions of Artists, Albums or Tracks
- Access recommendation for Tracks

- Access audio analyzer for Audio Files

- Access special catalog of “Waves Vienna Festival” Artists

- Access special catalog of “Barack Obama Profile”

>HTTPS://DEVELOPERS.MUSIMAP.NET



A JSON formated API

curl "https://api.musimap.net/search/vl/tracks?access_token=jgcWP3LzRcGZ7Mn844vz6Kf7mnRc2eH lvUhkX

{ Postman
"status": "success", Builder
"code": 200, -
"stats": {
Stotalil: 117315
"offset": 0,
At

} ’

Utrackst: [
{

"uid": "FB8@3E56-EC9A-9E21-3AEA-6665A270A904",
"name": "La Valse d'Amélie",
"score": 98.19,

"album": {
"uid": "74ADAF2F-0CC4-B448-7942-76E190CEFFOF",
"name": "Le Fabuleux Destin d'Amélie Poulain",
"year": '"200104"
}' *ﬁse this API to search ond retrieve musical information from Musimap datobases®,
"genre": { "https://developers. susimop.net”,
"uid": "@7C7436A-EF77-6207-0036-A35FEB5D8CB1",
"name": "Soundtrack And Movie Theme",
"bgcolor": "bed6dc"
}l
"owners": [
it
"uid": "F8028ECC-4DAE-57F6-B403-E993520BAEES", 2 = o ndation/{trackiid}®,
"nickname": "Yann Tiersen" g :
i ! "tra * “[a-zA-29-9]{8}-[a-zA-20-9] {4} -[o-2A-70-9] {4} - [a-zA-20-0] {4} - [a-zA-20-9] {12}"
], tatio ecommendation/{trockiid}?syntax®

"references": {
"deezer": "14406851",
"spotify": 0,
"clip": "https://www.youtube.com/watch?v=yYGpQSAfOAc"
}
}
1

Iy



A moods network to humanize results

Moods are in a hierarchy, describing each human feeling

e
: ﬁmy

ConTgy




Moods Analyzer — Expertise your audio files

Audio Analysis
feeling-good.mp3

0:00

Musical Analysis Complex Analysis Mood Analysis
& Chaot
Duration : 176 seconds Melody Flavour : o e
B Dynamic
Duration (s the number of seconds that lasts tha file. Melody s Flavowr s...
B Woed
Key: D miror Melody Instrument : o & Hest
Key is the man key signature related to 18 maede (minor or major). Meicdy's Instrument Is... & Ground
& Playfi
BPM : o Bass Flavour : o i
& Roots
BFM s the "Seais per minuie” average. Bess Flavour is...
B Coldnass.
Bass Instrument : o
Bass Instrument Is...
Meta Data Intensity : -1
Intenzity [s...
Title © Feeling Good
Centrold : 0.6971652507782
Album : Compac: Jazz: Nina Smena
Centroid ls...
Artist : nina simone
Dancaability : 0.98660409450531
Genre : Jazz
Danceability 5...
Index : 2
Derivative : 0.036295101046562
‘Yaar: 1991
Derivative Is...
Duration : 02:56
General Loudness : 1636.8115234375
File Size : 338 MB
General Loudness is...
Type: mpd
Complexity : T.3340210914612
Bite Rate : 160000
Complaxty is...
Complexity Loudness : -22 2E3BE16D4336

Complexity's Loudness 's...



https://www.musimap.com
https://developers.musimap.net

@Musimap / @frednotet

Frédéric Notet
(. ]

frederic@musimap.com
www.musimap.com
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/01 Deezer

- = DEEZER
‘-_p- R

Plastic Beach

40M Tracks 16M MAU 100M Playlists Editorial Recommendations



/01 Deezer

Available in 180+ countries

[ Open countries
B Newin2015






/02 Presentation of the API

Content management

Artists Albums Tracks

Playlists
Genres Charts

Podcasts Episodes

Channels Editorial
Flow

EXPLORE CHANNELS »

REGGAE / ND » L METAL - CLASSICAL




/02 Presentation of the API

REST API

http://developers.deezer.com

No authentication is required to

use the API

Possibility to choose between

different return formats

Check out our API discovery

developement tool at

http://developers.deezer.com !

frodZSWDIa5343c0ef729299zilbPP35343c0ef72961 5jNWAL

GET j http://api.deezer.com/album/302127

Album | Artist Comment @ Editorial Folder Genre @ Infos Oembed

Track | User

Album > comments fans tracks

“id*: *302127",

"title": "Discovery",

"upc": "724384960650",

"link": "http://www.deezer.com/album/302127",

Get Token

Submit

Options  Playlist Radio  Search Chart

Try console.log{dzResult) in your console

"share": "http://www.deezer.com/album/3621277?utm_source=deezer&utm_content=album-382127&utm

_term=@_1429660474&utm_medium=web",
“cover": "https://api.deezer.com/album/382127/image",
“genre_id": 113,
"genres": {
“data": [
i
220 3 s i I b

"nama': "Nanca" .

Fields
NAME
id
readable
title
title_short
fitle_version
unseen
isrc
link
share
duration
track_position
disk_number
rank
release_date
explicit_lyrics

preview

bpm

gain
available_countries
alternative
contributors

artist

album

DESCRIPTION

The track's Deezerid

true ifthe frack is readable in the player for the current user
The track’s fulltitle

The track’s short fitle

The track version

The track unseen status

The track Isrc

The url of the track on Deezer

The share link of the track on Deezer
The track’s duration in seconds

The position of the track in its album
The track’s album'’s disk number

The track's Deezer rank

The track's release date

Whether the track contains explicit lyrics

The url of rack’s preview file. This file contains the first 30 seconds of the
frack

Beats per minute

Signal strength

List of countries where the track is available

Return an alternative readable frack if the current track is not readable
Return a list of contributors an the track

artist object containing : id, name, link. share, picture, picture_small,
picture_medium, picture_big. picture_xI, nb_album, nb_fan, radio. tracklist,

role

album object containing :id, title, link, cover, cover_small, cover_medium
cover_big, cover_xl, release_date

TYPE
int
boolean
string
string
string
boolean
string
url
url
int
int
int
int
date
boolean

url

float
float
list

track

list

object


http://developers.deezer.com
http://developers.deezer.com




/03 Leverage the API

3 things SDKs are useful for

QT 45051617
deezer.com C @

DEEZER

Connectez-vous pour utiliser votre compte
Deezer avec Deezer widget

Entrez vos identifiants Deezer :

| Mémoriser mes identifiants

Mot de passe oublié ?

Pas encore de compte Deezer ? Inscrivez-vous ici

Ou utilisez un réseau social :

f Connexion avec Facebook

Third party auth
via oauth2 Content streaming

Access to account (requires an Axg?rgaltled
information account) alls



/03 Leverage the API

Choose the SDK that fits your needs...

...and bring deezer to all of your devices




/03 Leverage t

Deezer WebApps API
www.deezer.com/app/demo

Based on JavaScript SDK

Support for all major browsers: IE7+, FF, Chrome,
Opéra

Same code for both platforms: inside or outside
Deezer

Interactions with Deezer’s player and user’s library



/03 Leverage the API

Deezer’s App Studio

i @ www.deezercom/appstudio @ CZPRechercher wBE 4+ ado -0 o-H OO0 =
es plus visités ~ 8 radionova-high.mp3 || Canal Insights % Sunrise Calendar [ Word Time »+ wikiDeezer ' System Dashboar... . TokenGen . VARDUMP TOKEN 3 AppKed- Downlo... N Partnerslist [ | OpenGrok »

LAII apps Curators A Labels LTooIs LDlscover\; L(]ames LE\.rents

i

rFr

PLAYGUETIA

cubicfm RED BUS ConcetiiuEh Me
STUDIOS Find Yo El?:(?n gig

cubic.fm Red Bus Studios Concert With Me What's That track Play Guetta YSL Mascara

Discover playlists by users, On the road and in the Find great concerts around "What's that track?” is a fun Join the Global Interactive Augmentez |e volume,
Louis Tha Boogie e and get discovered! studio with Red Bus! town, friends who can quiz that tests your Listening Experience! Be Entrez dans la légende.
' Discover the music history come along and get more musical knowledge. Play part of David Guetta's Top Découvrez du contenu
of the studios! personalized alone. or challenae up to Fans across the Globe bv exclusif et tentez de
Favourite tracks
Playlists kDiscovery Curators k[\-'ems kCames E " ,ﬁ, b Labels Curators
Albums
Apps
Ent To Want Me ‘® P @Whera the music lives
edjing Disney BNP Paribas Mast... RockMAP Deezer Sessions MyLittleRadio
Discover the new edjing. Disney Magic ! La FFT s'associe a Deezer RoCkMAP is an app for Deezer Sessions : see Retrouvez toutes les
Millions of tracks, new pour vous faire vivre le mobile (android and music differently. playlists de My little Radio!
design and ergonomics, BMP Paribas Masters sous iPhone) that provides
new features. Nothina can I'anale musical ! De belles information on Rock &
kDiscovery Curators Curators Curators kE\-'ents Curators E

Sbe
g shurrLerrm [l




/03 Leverage the API

Hacking Fast

] BEEE[H developers Plugine APl SDKa Guidsines  API Partners

* 1. Create your App ID

INTRODUCTION Gem‘ng StaﬂEd

MyApps: http:developers.deezer.com/myapps Welcome to Deezer developers website, Pleas:
Core Conoepts create your own Deezer experience, using the

« 2.Select your SDK ey features
SR What is Deezer?
JS SDK: http://developers.deezer.com/sdk/javascript " To be familar with Deezer product faatures and vocabulary, plsase firt tabe
Streaming LIRL privacy Where is Deezer available?
* 3. Learn how to hack fast with our API explorer Loca Storage policy Deezer is avallatiein 100 countries around the worid. This listis upcated o
chick newly opened counties:
GRAPHICAL GLNDELINES http./fdavel opers.deazer oM guidell nes’countries
APl explorer: Logo What are Deezer requirements?
http://developers.deezer.com/api/explorer UK Ploase find find below requirements concerning technical espects, features
OTHER Deezer users access rules
. . . o . . . Available countr hitpe!fdeval opers,deazer.com/guldelines®content- acoess
4. Guidelines for an immersive experience ;) acis coumries Bl o ko
All tha Deazer logo varsions (biack or white background, CAMYR/RG]
GU|de||neS' it po/densal opars, coazer.oom/guidalinesogo
: . ) [C5550) Note that the respect of these requirements is mandatc
http://developers.deezer.com/guidelines (WIth Curve & refiecion) i sricey forpidsen,
Deezer features guidelines
. . I your ane & manutacturar or a firmwars devalopor bullding a full bra
Ul & |Ogo Guidelines: FriFIMmUm Sot of features to MECh OUF DEreement:
http://developers.deezer.com/guidelines/logo eI A

. . . Any full branded Deezer application needs our previous agreement.
http://developers.deezer.com/guidelines/ui-kit

Resources

Dwarer offars you A 58t of 100lS/ resoUrCes 1o nelp you craghe A jaw-o







/04 Showcase

OldRadio - Deezer... in a 1959 radio




/04 Showcase

House.pl - Custom Players

P L1 i

")
i "‘m

IF YOU DON'T KNOW WHERE TO GO... ROAD TRIP Sﬂw

w53 0FEZER . » KEEPIN THEDARK  TEMPLES — HOUSE.PL —



/04 Showcase

Shuffler.fm - Audio magazine curated by tastemakers

=DEEZER

HEAR THIS
NEW RELEASES
TOP PLAYLISTS
MIX

PODCASTS

= Louis Tha Boogie 1}
W Favourite tracks

=P Playlists

© Abums

Want To Want Me

by Jason Derulo

® @

SHUFFLER.FM RADIO

i + 45 others
BREPY Noisey « 45 o
6 DAYS AGO

Can't Do Without You
Caribou

The basement of my childhood
house was a lot of things: a

Electronic

SITES

Folk Remix Rock

RADIO

Play and read the top emerging songs and artists. Posted on the web's leading music

sites. Learn More

[> Play Channel

The FADER + 31 cthers
7 DAYS AGO

So Many Pros
Snoop Dogg

Marijuana-delivery app Eaze has
raised $10 million from investors

Indie Reck

LOG IN

French More Channels

Hafif Muzik + 28 cthers
S DAYS AGOD

American Oxygen
Rihanna

Yakinda gikacak olan sekizinci
albiminden G¢incd single’ini da



Identifying genres in musical heritage

e Europeana Project

o +3500 cultural institutions

o Over 50 million records

o Photographs, archival records,
art, fashion, tv broadcasts etc.

europeana

think culture




Identifying genres in musical heritage

e Europeana Sounds

o +25 content partners

o Over 300.000 records

o Pictures/film/recordings/sheet
music

europeana

sounds




europeana cojjections - Explore - Exhibitions~ Blog~
collections e

Return to Home ( Europeana Music

% T, i f?ll I"‘k_ -

Explore 268,522 music recordings, pieces of sheet music and other music items from across Europe.

B N 28/5/22, féte des Limousi

X j]: E?bliothéque nationale de
- 1 (=) Public Domain




About Europeana Music

e |argely unknown material
e Not to be found anywhere else (Spotify, Deezer etc.)
e But.. often difficult to navigate



/ﬁsmmrr\




The challenge

e \Work on tools and solutions to detect genres in the sound
files.

e Data:

http://www.ifs.tuwien.ac.at/~schindler/eusounds_challenge
/

e Europeana Sounds Vocabulary:

https://github.com/gsergiu/music-genres/tree/master/music-g
enre/src/main/resources/



http://www.ifs.tuwien.ac.at/~schindler/eusounds_challenge/
http://www.ifs.tuwien.ac.at/~schindler/eusounds_challenge/
http://www.ifs.tuwien.ac.at/~schindler/eusounds_challenge/
https://github.com/gsergiu/music-genres/tree/master/music-genre/src/main/resources/
https://github.com/gsergiu/music-genres/tree/master/music-genre/src/main/resources/
https://github.com/gsergiu/music-genres/tree/master/music-genre/src/main/resources/

The awards

e For the best solution of the day we have 500 euros in

vouchers.
e If you are interested, we want to further develop today’s

prototype into a working tool for production



| a n t Ste S SEVEN LEAGUE BOOTS
FOR MUSIC CREATION AND PERFORMANCE

STRIDING FOR'

N ELECTRONI
MUSICALCRE/ o
EXPERIMENTA &
& PERFORMAN

GiantSteps Challenge @ Waves Festival
Peter KNEES, Richard VOGL (JKU Linz)



The GiantSteps Project

The seven-league boots for music creation and performance

Goals
* Improve music creation tools to boost inspiration and creative flow
« Break barriers caused by a lack of technical and musical knowledge

 Empower potential music creators

Approach
« Combining MIR with interfaces and interaction design techniques

« Develop musical expert agents that provide musical suggestions
when composing

« Align with user requirements; test in real-world situations, with
practitioners

[ ] o000
1a nt Ste S
FOR MUSIC CREATION AND PERFORMANCE
[ X X X ]



Partners

Department of Jzu Music
® Computational Technology
WP Percopfion  joess cins Group

reactable

JCP [«

GiantSteps is partly funded by the European
Community’s Seventh Framework Programme.

[ ]
1a nt Ste S
FOR MUSIC CREATION AND PERFORMANCE



GiantSteps Frameworks

e madmom
« Essentia/ EssentiaRT~

» Various GiantSteps Assets on GitHub

http://www.qgiantsteps-project.eu/#/downloads/software

[ ] o000
1a nt Ste S
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRR
[ X X X ]


http://www.giantsteps-project.eu/#/downloads/software
http://www.giantsteps-project.eu/#/downloads/software

madmom

Python music processing library

Signal processing/Music Information Retrieval tools

— Tempo detection

— Beat and downbeat tracking
— Onset detection

— Chord transcription

— etc.

State of the art technology in these areas
https://github.com/CPJKU/madmom

[ ] o000
1a nt Ste S
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRR
[ X X X ]


https://github.com/CPJKU/madmom
https://github.com/CPJKU/madmom

~SSENTIA

« C++ music processing library, Python bindings
« EssentiaRT~: Pure Data version for real-time processing
 For audio analysis and audio-based MIR

— Audio I/O, DSP blocks

— Statistical characterization of data

— Large set of spectral, temporal, tonal and high-level
music descriptors

* http://essentia.upf.edu

o http://mtg.upf.edu/technologies/EssentiaRT~

[ ] o000
1a nt Ste S
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRR
[ X X X ]


http://essentia.upf.edu
http://essentia.upf.edu
http://mtg.upf.edu/technologies/EssentiaRT~
http://mtg.upf.edu/technologies/EssentiaRT~

Various Assets

» Various tools and libraries developed for music making

RhythmCAT: Real-time concatenative synthesis for
rhythms (VST plugin)

API for rhythm pattern variation (C++)

DrDrum: Generative drum machine (Pure Data)
House-Harmonic-Filler: Harmony expert agent
(Pure Data)

and many more...

 https://github.com/GiantSteps
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Challenge and Award

Best use of GiantSteps APlIs

Use one or more of the GiantSteps APls for music analysis,
recommendation, and semantic sound analysis for

music making and performance,
new instruments,

Improvising systems,

virtual band mates,

real-time visualizations

Reward: 250€ music store vouchers

[ ] o000
1a nt Ste S
FOR MUSIC CREATION AND PERFORMANCE
[ X X X ]


http://www.giantsteps-project.eu/#/downloads/software

#MusicBricks

IS a European initiative
providing innovative Music (Analysis)
Software and Hardware tools
as building blocks for hackers

www.musicbricks.net

% #MusicBricks
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Freesound API

https:/Iwww.freesound.org/docs/api/

"'Mh‘reesound
+200k CC licensed
sounds ooy omarse [} st
WebAPI
o django-rest
Freesound APIv2 Clients:

Show advanced search options

previous next 1 2 3456 7...20 | 609 sounds

Motzstrasse2.mp3 laureci

Recorded with a Soundman OKM and an old February 24th,
sony portable md-player in berlin Schoneberg 2013
2008 Read more about it on ... 25 downloads

0 comments
more Schneberg Motzstrasse 2008 sony OKM >
P h 2008Read Soundman berlin aBE®
O y O n y # 13 more results in the same pack "Berlin Sounds"
Inside Berlin metro 1112... LG
J ava Inside the berlin metro, traveling between January Sth,
I several stations. Sony PCM-D50 2012
] X A i 94 downloads
. . field-recording metro public-transport berlin 0 comments
traveling trip
ObjectiveC 250

% 16 more results in the same pack "Berlin Public Transport"

Birds in Tiergarten earl... Owl

Early morning in Tiergarten, berlin. Birds June 16th, 2013

singing, recorded with a Zoom H-1, may 2013, 109 downloads
0 comments
Tiergarten Birdsong Everyday Morning Peaceful

T B®
Berlin Environment Bird Park Nature City ap W
% 5 more results in the same pack "Berlin May 2013"

Universitat MTG

Pompeu Fabra Music Techn
Barcelon Group

Register LogIn .4 Upload Sounds

licenses

o Attribution (311)

o Attribution Noncommercial (83)
¢ Creative Commons 0 (197)

« Sampling+ (18)

tags

airplane ambience ambient Derlin
City crowd drum drums field-
recording germany ioop night
noise people public-transport rain ring-
berlin ringbahn-berlin ringbahn-s41 room s41ring-berlin

sequence snare sound Station street train trip
underground-berlin urban

type

aif (15)
aiff (16)
flac (76)
mp3 (78)



Onset detection

Real-time onset detection/description
Provides onset information:
loudness, timbre, pitch, spectral features

#MusicBricks




% Tools by UPF Bcn

- Onset Detection ~SSENTIA

- Melody Extraction
http://essentia.upf.edu

- PureData and MaxMSP objects

http://mtg.upf.edu/technologies/EssentiaRT~

- Freesound API
http://freesound.org/docs/api iWh freesound

Universitat MTG

.| Pompeu Fabra Music Technology
Barcelona Group



http://essentia.upf.edu
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http://mtg.upf.edu/technologies/EssentiaRT~
http://mtg.upf.edu/technologies/EssentiaRT~
http://freesound.org/docs/api
http://freesound.org/docs/api

Rhythm & Timbre

Analysis from Music

* analyzes audio (segments or songs)
» get analyzed features: "
— Rhythm Pattern
— Rhythm Histogram
— Spectral Descriptor

(capturing timbre) h\nnmmm.. — mhN“““Wﬂ“lll\llll\ \IIIIHI||||||||I||||I|I||||
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ﬂ Classical Rock
#MusicBricks
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Rhythm & Timbre

Analysis from Music

. Queen - Bohemian
Mr Saxobeat Metallica - Enter Sandman

Rhapsody

« compute acoustic similarity

 get similar sounding songs
by rhythm and/or timbre

create playlists of a certain style
 detect the genre of a song

* make music recommendations
* etc. etc.

'More like this' - Finding Similar Songs

#MusicBricks
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http://ifs.tuwien.ac.at/mir/musicbricks
http://ifs.tuwien.ac.at/mir/musicbricks

@@ Rhythm & Timbre

* Open source
— Python
—Java
— Matlab

 Download and Tutorials:
http.//ifs.tuwien.ac.at/mir/musicbricks

% #MusicBricks


http://ifs.tuwien.ac.at/mir/musicbricks
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http://ifs.tuwien.ac.at/mir/musicbricks

Search by Sound: get similar music
Web API

http.//ifs.tuwien.ac.at/mir/musicbricks

% #MusicBricks
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Search by Sound: Web API
« REST API (no installation needed!)

« 50,000 songs from freemusicarchive.org
pre-analyzed

* add own songs

* get similar songs (by timbre or rhythm)

* super-fast analysis (~ 1-2 sec/full song)
http.//ifs.tuwien.ac.at/mir/musicbricks

% #MusicBricks
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from
online
sources

Sonarfilow

Visual Music Discovery Apps (iOS + Android)

Discovery Sonor_fl alll

IIIIII cafeiier Skank

Youtube
last.fm
ITunes
Spotify
7digital

SPEC
TRAL
MIND

www.sonarflow.com - https://github.com/spectralmind

% #MusicBricks



http://www.sonarflow.com
https://github.com/spectralmind
http://www.sonarflow.com
http://ifs.tuwien.ac.at/mir/musicbricks

MusicBricks Transcriber
(by Fraunhofer IDMT)
Extract Melody + Bass line from audio

* Predominant melody / bass line (note
onset, duration, pitch)

« Key & Chords (e.g.,Cm/E/Fm)

* Time signature & beat-grid

* Average tempo (bpm)

* Qutput formats (MIDI, MusicXML, etc.)
 Executable for Win, Mac & Linux

% #MusicBricks



Real-Time Pitch Detection
(by Fraunhofer IDMT)

Realtime analysis of audio samples

* Detect currently sung or played pitches

* Monophonic mode (fO + pitch)

* Polyphonic mode (pitches)

* Informed algorithm (provide most likely
pitches -> define search range)

* Library incl. sample projects for all
platforms (Win, Mac, Lnx, Android, 10S)

% #MusicBricks



Time Stretch & Pitch Shift
(by Fraunhofer IDMT)

Stretch or pitch audio samples
* Realtime

* 50% to 200% of tempo

 -/+ half Octave

* Library incl. sample projects (Win, Mac,
Lnx, Android, iOS)
« Application Example: Songs2See

% #MusicBricks



Goatify

Replace melody with sample

* Predominant melody extraction

 Input sample pitched according to melody
* Original melody muted




#MusicBricks
Music Analysis Tools

available from
www.musicbricks.net


http://www.musicbricks.net
http://www.musicbricks.net

Other Tools

« Arduinos + SunFounder Starter Kit

« Raspberry Pi's

. Lilipad Sewing Kit + Textile Fabrics

« FLORA - Wearable electronic platform

« Bitalino body signal kits

« Neurosky Brainwave Kits

« Pico Boards

. Adafruit 12-Key Capacitive Touch Sensor
. KaossPad

« Novation Launchkey MIDI keyboard

« Xx-OSC Microcontroller « Voice-Changer Boards

. Bare Conductive Electric Paint « Necomimi Brainwave Cat Ears
« Flora RGB Smart Neo Pixel « Adafruit NeoPixel RGB

« RFID Wristbands o 3D Printer (MakerBot 2)

. PlayStation Portable for Rhythm Hack  « Soldering Station



Challenges

Best gesture and sound combination (proposed by MOD)
Best hack on music & emotions (using Musimap API)
Best hack using body signals

Best use of GiantSteps APls for

music & sound analysis and recommendation

Europeana Sounds Music Collection

Genre Detection Challenge

Details: hitp://bit.ly/waveshack



http://bit.ly/waveshack

Challenges Awards

Best gesture and sound combination 1 MOD Duo
Best hack on music & emotions 500 € by Musimap
Best hack using body signals Hardware*

Best use of GiantSteps APls for

music & sound analysis and recommendation 250 € vouchers
Europeana Sounds Music Collection

Genre Detection Challenge 500 € by Europeana

* from MindTecStore and Bitalino

Details: hitp://bit.ly/waveshack



http://bit.ly/waveshack

Thanks to our Sponsors and Partners
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Oliver Hodl

Peter Knees
Richard Vogl
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Announcements

e Austrian Heartbeats
Music Label &

Music Technology (Startup) Event
15-17 November 2016 in Tel Aviv




HACKING!

Saturday 9:45 a.m.
Be here in time!

Programme:
—9:45 -10:00 Welcome & Ideas Presentation

—10:00 - 18:00 Hacking
—18:00 - 18:30 Jury Session
— 18:30 - 20:00 Final Presentations & Awards

Food & Drinks provided!

All Details: hitp://bit.ly/waveshack



http://bit.ly/waveshack

FESTIVAL!

Enjoy the concerts...
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... but don’t be late! Saturday 9:45 a.m.



