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Audverts,

Music at stake

e Think of Google digitization campaigns
v Currently performed on textual documents

e Millions of music scores on earth

~ Most of them available only on paper
v Some available as scans or PDFs

e These scores are not really « usable »
< At era of computer & Internet
v How to play, edit, transpose, print, query?

e Key

~ Need to have all score data in symbolic notation
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fuiyerisy

Music notation

e MusicXML

v Symbol level High level
v Meant for score interchange

e MIDI

“ Note level
v Meant for digital instruments

e MP3

v Sound level Low level
v Meant for recorded music
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Avdivets,

MusicXML used by 150+ products

Products Shipping Now Beta/Prototype Software

capella Media Producer
capella professional
Cubase [ Cubase Studio
Electric Pipes

Encorse

Finale / Finale Allegro
Finale MotePad

Finmnale PrintMusic
Finale SongWriter

Forte

FreeClefl

Guitar Pro

Harmony Assistant
JFugue

HOffice

Lirrue

MagicScore

Mo

AudioScore Ultimate
Audiveris
capella-socan
Impro-VWisor

JMSL

Maestra

Max/MSP

musaript

Motation Composor
PDFtoMusic Pro

Al

Archivarius 3000
capella playBlong
Expresscur
Finale Reader
GSuUIDoD

Igor Engraver
KlavarSoript
Legato

LilyPond
MelodicMatch
Melody Assistant
Melody Player

FOSDEM 2012

Music ML Library
HMHotaflight

NHOTION /| PROGRESSION
Muendo

Obtiv Doctava

OpenMusic

Open Score Format
Pizzicato

PriMus

ProxyMusic

QuickScore Elite Lewel 11
SCORE

EBcore Perfect Professional
Sibelius

SmartScore

Speech Analyzer
TaBazar

TablEdit

PhotaScore Ultimate
Plaine and Easis
pocketsocore
Rosegardaen
Samplitude ! Seqguoia
ScoreMaler FXd4
SharpEys
SimpleChord

tonica fugata
TuxGuitar

Wirtual Composer

MuseBook Score
MusicEase

Myriad Music Plug-in
Miyriad QuickLook Plug-in
Motefbility Pro

MNtEd

CrganMuse

Dverture | Score Writer
Personal Composer
PF3AM

Sibelius Firat / Student
THaTH

Turandot

Audimus Motes
Haskell Library
Humdrum

HGuitar

MuseData

MuseScore

music2q

MusicSaL

Nightingale Notelist
HoteWorthy Compozer
O5F Pachaging Toolkit
Ossia Viewer

pySocore

abc
Amadeus
BUZZIe
Crescendo
FORMUS
JCching
mearcussion
Middle &
mingus
MIFF
Powrer Tak
Synfire Pro

BrailleMUSE
Canorus
CrestMuseMML
FresDots

GlLozart
GStreamer
MATLAB
musicsomi 2mid
MusicMXML to MP3
MXMLiszt

Perfect Intonation
Sinsy

Zong! Player
Zong! Viewer

[Picture out of date, see http://www.recordare.com]
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Audiveris,

Typical score processing

— PR Optical Music Recognition
Aok
In Images Edit
- 7 Audiveris View
Play
Transpose
) MuseScore
Symbolic
[Pivot Format} aelter
~_ Index
MusicXML Search

PeachNote
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Avdiyerisy

www.audiveris.org OMR

Home Snapshots  Installation Example Operation Releases I

AU CJIVE[% NLOAD NOW

Open Music Scanner

Audiveris is an open-source Optical Music Recognition software which processes News

the image of a music sheet to automatically provide symbolic music information in Version 4.1 to be released
MusicXML standard.

This opens the door to many tools (score editor, MIDI sequencer, ...} which can use Audiveris at FOSDEM 2012

this symbolic data for such tasks as edit, play, print, re-publish, transpose, query, etc.

Main features:

@ Printed music as input (no handwritten music)
o Standard music notation (no tablatures yet)

@ Input formats: PDF, JPG, PMNG, TIFF, BMP, _..
Lol
-

——

Output format: MusicXML version 2

Any number of pages per score, of parts per
system, of staves per part, of voices per measure
Internal neural netwark trainable by end user § =
o Ayailable on Windows and Linux platforms 1 /

o GMU GPL V2 license =

i

a

Development Help wanted for

Upgrading from Tesseract OCR V2.04 to V3.x

Coupling with MuseScore to edit, print, play, eic

Use of cloud computing to provide "OMR as a service"
Automated evaluation of transcription results

Microedition features to enable crowd-sourcing approaches

Audiveris is developed in Java, and invokes Google
Tesseract OCR (C++) for text recognition.

Project components (source code, binaries, issues
tracking, forum) are available on Kenai.

o 0 0 0

Logo | Slideshow
Licensed under the GNU GPL V2 license, @ 2000-2012 Hervé Bitteur
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www.musescore.org

MIsescore

Free music composition & notation software

MuseScare is a free cross-platform WYSIWYG music notation program that offers a cost-effective
alternative to commercial programs such as Sibelius and Finale.
You can print beautifully engraved sheet music or save it as PDF or MIDI file.

Some highlights:

WYSIWYG, notes are entered on a "virtual note sheet”
Unlimited number of staves

Up to four voices per staff

. et

Easy and fast note entry with your keyboard, mouse, or MIDI

[hi“ﬁ“a‘i'”“"i;?ﬁ'l:!rl‘u{ﬂ

Edition

¥ Free Download

B e LS thageih
keybnard ey — {l“lu;{:_;pﬁ;::;ﬁ\mu;@ P e
CU R TR = E..-:Gm

th software synthesizer

Integrated sequencer and Fluic
ML and Standard MIDI Files

Awailable for Windows, Mac and Linux

e T g

Import and export of VL

- -
=

Translated in 43 lanquages
GNU GPL licensed

LIS Kvlles s diedl

Version 1.1

| |[ Search l

Download
Features
Screenshots
Handbook
Forums
Development
Donate

How to
Plugins

Account

Recent posts
Recent changes
Issue tracker
My account
Log out

FOSDEM 2012
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www.peachnote.com

Music Ngram Viewer

Please enter a melody or a sequence of chords (advanced use) fat . " |
[ o) I I 1 bl | |
ANV [ I 1 I | I Tl
Py T t t t t i
620120-2-1-2-2 chord he Search Keyboard shortcuts
Petrucci Music Library % | Smoothing{0 + [ Mormalized
filter search results {e.g. Mozart, winds, or quartet)
Symphony No 9 Tl [score] pages
® 620120-2-1-2-2: 0 | 2011 Beethoven, Ludwig van (1szz) 18,19,
S0 258
score] pages 12,14
a0 score] pages
1215,
30 28
score] pages 12,14
Z0 B String Quartets, G_165-170 (Op.8) Twild [score] page 14
Boccherini, Luigi (17es)
1o
String Quartets, Op. 17 Tl [score] page 15
Haydn, Joseph (1771
— Mheapanlh i . | LIUI Y P
| 1700 1800 1300 2004 Symphony No.33 TwillE [score] pages 12,15
s5jo 1700 1750 1200 1850 1300 1350 dqoc Mozart, Wolfgang Amadeus (1772)
R | W VY'Y . | adl Violin Sonata Mo 6 Yw{@E [score] page 4
"2 [>1 Beethoven, Ludwig van (1z01)
next
you can alsoc browse using the chart
Run your own experiment! Raw data is available for download here.
© 2011 Viadimir Viro - About Music Mgram Viewer - Libraries - AP| - Contact - @Peachnote on Twitter
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Music recognition techniques

OCR OMR
(text) (music)
Complexity Horizontal lines of Combined horizontal &
characters vertical directions
Technology Rather mature Several years
behind OCR
Products Many Just a few.

One FOSS: Audiveris

FOSDEM 2012 www.audiveris.org
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Avdivets,

Basic definitions: Runs & Sections

Black run of 3 pixels

White run of 18 pixels

V
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Section of 6 adjacent runs
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Audvers

Pixels: Staff Lines & other objects

Kapide et joy

FOSDEM 2012



fuiyerisy

Black runs histo. — line thickness

cucaracha - black runs :

cucaracha (black runs)

45,000 -
40,000 -
35,000 -
30,000 -
25,000 -
20,000 -
15,000 1

10,000

5,000 1

0 - s ———————————x==Nx-\-"-___.-—  ———————————
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Lengths {Scale line:(2,3,4) interline:(19,21,23) beam:12}

— Peal:2 — Quorum@10%: 7227 Spread@33%:15193
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fuiyerisy

White runs histogram — iInterline

cucaracha - white runs

cucaracha (white runs)

27,500 -
25,000 -
22,500 -
20,000 -
17,500 1
15,000 1
12,500 1
10,000 1

7,500 -

5,000 -

2,500

e

7 8 0 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Lengths {Scale line:(2,3,4) interline: (19,21,23) beam: 12}

— Peal:18 — Quorumi@d10%G: 7479 Spread@33%:2958
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Vertical runs > line thickness

I apicde o oy

m It

11h 4
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Audvers
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Vertical runs <= line thickness

: I |
|
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Audvers
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Short horizontal runs put aside

I
1' i o~ ‘I IP-'| :‘ :1"'" e B |
N A A WL R - !
L ! »
|r1| —_— — ———— - —— s —
|
[ ] [ — .. r .. _—
“ I B N _il - _;l ___1 I_ -
L N
) |
o
rpi- =
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Audiverisy

Long hori. runs — lines skeleton

— I s —— ——————
[ ] ] I s — —
] I —

— ] 8§ |
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Clusters of equidistant lines

FOSDEM 2012 www.audiveris.org
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Staff lines detected
lﬂ@]@ﬂ@i@ et j}@y

o [
Gl | | P

www.audiveris.org
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Audiveris,
Staff lines removed

Kapide et [oy

QO

2222222222



Audiverisy

Stems detected

Kapide et joy




Sections — Glyphs — Shapes
lﬂ@]@ﬂ@i@ et JOY

P ! -
A 1)




Generated score

Kapide et joy

FOSDEM 2012
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Input with overlapping output

KRapuie et joy
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4 Main Audiveris developments

e Upgrade to Tesseract OCR V3

e Switch to Symbol Interpretation Graph
e Smart coupling with MuseScore editor
* OMR as a service

This is a call for help!

FOSDEM 2012 www.audiveris.org
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Audiverisy

Audiveris — Tesseract OCR

 OCR

~ Needed for all textual glyphs (title, lyrics, ...)
v Tesseract is Google open source OCR

e Audiveris < Tesseract connection
~ Audiveris (Java) invokes Tesseract (C/C++)
v Audiveris is stuck to old Tesseract 2.04
~ Connection to new Tesseract 3.x is totally different

— Bits available for Linux
— To be implemented for Windows

FOSDEM 2012 www.audiveris.org 27



Audivers,

Sections — Glyphs — Shapes

e Old strategy: iterations
/* provides good results for good scans */
1. Build glyphs (from poorly assigned sections)
2. Evaluate glyph shape in isolation (neural network)
3. Check with patterns (if !OK: forbid shape, goto 1.)

* New strategy: symbol interpretation graph
/* should provide better results for poor scans */

Build graph of possible glyphs w/ weighted shapes

Annotate glyph with geometric relationships

Annotate shape with conditional probabilities

Pick up the best interpretations in the SIG

v
v
v
v
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Audiveris — MuseScore

e Model
- Audiveris for batch OMR engine

v MuseScore for GUI features (edit, play, print, ...

e Beta connection available
< One-way flow: AV — [MusicXML] —» MS

e Improvements
- AV — MS
— Call user attention on annotated locations
7 AV «— MS

— Feedback to propagate user corrections

FOSDEM 2012 www.audiveris.org
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OMR « as a Service »

» Goal
- Light-weight OMR features
v Accessed through the Web

e Various levels
v Score, Page, System, Measure

e Context persistency
v Incremental work
v Shareable results

e Multi-user sessions
~ Building blocks for crowd-sourcing approach

FOSDEM 2012 www.audiveris.org
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Pointers

e Audiveris
7 http://www.audiveris.org

e MuseScore

< http://www.musescore.org
v MuseScore stand here on K building, 1st level

 PeachNote
v http://www.peachnote.com

e MusicXML

v http://www.recordare.com/musicxml

e Tesseract
7~ http://code.google.com/p/tesseract-ocr/

FOSDEM 2012 www.audiveris.org
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http://www.audiveris.org/
http://www.musescore.org/
http://www.peachnote.com/
http://www.recordare.com/musicxml
http://code.google.com/p/tesseract-ocr/

Thank you

Q&A

Audiveris [latin] := « you will have heard »

herve.bitteur@audiveris.org
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