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My Life: A Bunch of Acronyms

m I[IMIRSEL: International Music Information
Retrieval System Evaluation Laboratory

m HUMIRS: Human Use of Music Information
Retrieval Systems

m M2K: Music-to-Knowledge

m MIREX: Music Information Retrieval Evaluation
eXchange

m NEMA: Networked Environment for Music
Analysis
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What is MIR? ‘

m Born ca. 1960’s in IR research

m Major recent growth precipitated by advent
of networked digital music collections

m Informed by multiple disciplines and
literatures

m ISMIR started in 2000
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Defining Music Information -
Retrieval?

m Music Information Retrieval (MIR) is the process of
searching for, and finding, music objects, or parts of
music objects, via a query framed musically and/or in
musical terms

m Music Objects: Scores, Parts, Recordings (WAV, MP3,
etc.), etc.

m Musically framed query: Singing, Humming, Keyboard,
Notation-based, MIDI file, Sound file, etc.

m Musical terms: Genre, Style, Tempo, etc.
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U ‘nema
What makes MIR so tricky?

Music information is:

Given the inherent

m  Multifaceted iy :

. complexities of music
= Mulimodal information, only a
= Multirepresentational multidisciplinary research
= Multiexperiential approach could possibly
m  Multicultural lead to the development

of a robust MIR system.
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Multifaceted (Pt. 1) '

m Pitch

Pitch is “the perceived quality of a sound that is chiefly a function
of its fundamental frequency in --the number of oscillations per
second ” (Randel 1986)

Also, the distance between pitches: intervals

m Temporal
Meter, duration, rhythm, tempo, etc.

m Harmonic

When two or more pitches occur at the same time, a
simultaneity, or harmony, occurs. Also known as polyphony,
while absence of polyphony is called monophony.
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Multifaceted (Pt. 2) '

m Timbre
Tone-colour
Flute v. Kazoo v. Violin v. Bass Drum

m Editonal

Fingerings, Ornamentation, Dynamic instructions (e.g., ppp, p,
...T, fff), Slurs, Articulations, Stacatti, Bowings, etc.

m Textual
Lyrics, Libretti
m Bibliographic

Title, Catalogue Num., Composer, Publisher, Lyricist, etc.

N N
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Multirepresentational (Pt. 1)

m Solfege
do, re, mi, fa, so, etc.
m Pitch names
A, B, C, D, E, F#, Ab, etc.
m Chord Names
Cmaj, Dmin, Am7, etc.
m Scale Degree
L, 10,1, 1V, V, VI, VI
m Interval
+1, 0, -3, -8, +6, etc.

, g . ' ) -
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Multirepresentational (Pt. 2)

m MIDI Events:

12:1:000 key 7 Gb 100 190
12:2:000 key 7 Gb 100 190
12:3:000 key 7 Ab 100 190
12:4:000 key 7 F&b6 100 266
13:1:096 key 7 Gb 100 94
13:2:000 key ¥ Ab 100 190
* Graphic Score:
y e 2 i
¢ 4 —4 -~ - 10 4 1 1o
¢ 0 0 0 00 (% (01O |0 & 0 & 00
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Multimodal

m Music as thought
Tune running through head

m Music as auditory events
Sound waves hitting eardrums

Sound in electromechanical formats
» WAV, MP3, AU, CD, LPs and Tapes

m Music as graphic language
Symbolic representations

m Scores
= MIDI files and other discrete encodings

m etC.

- oA ﬁ
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Multiexperiential (Pt. 1) '

m Music as object of study
Perform, Analyze

m Music as foreground
Concert going, Deliberate audition

m Music as background
Movie scores, Shopping malls, Housecleaning

m Music social signifier

Protest, Peace, Group songs, “Brow-ness™: High,
Middle, Low, etc.

ILWLINMOIS National Science Foundation [ &8 1,
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Multiexperiential (Pt. 2) '

m Music as aide memoire
Soundtrack recordings, Camp songs, War songs, Ballades, etc.

m Music as tradition
Hymns, Folksongs, Nursery songs, etc.

m Music as drug

Stimulation
m Stay awake, Frenzied dancing, etc.

Relaxation
m Stress relieve, Forgetfulness, Sleep, etc.

Seduction

N N
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Multicultural

m Different notation/representational schemes
E.g., Modern art music

m Lack of notation/representational schemes
E.g., Jazz (improvised), Aural and oral traditions

m Different scales and modes
E.g., Quartertone music, Gamelan music, Eastern music
m Different grammars of musical affect and gesture
E.g., Inuit throat music, Indian ragas

m Different accessibility to recordings and recording
technologies

N N
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The "Brass Ring” MIR System

m Multimodal, Multirepresentational, Multicultural

m Has a meaningful abstracting/thumbnail feature for
determinations and browsing

m Employs an intelligent, user-definable, experientially-
grounded, relevance-feedback/classification
mechanism:

User inputs “song” into system and can tell system which
aspect(s) of the music (e.g., throbbing bass, sweet violins,
tempo, rap-like vocals, etc.) is/are the key factor(s) that should
be the basis for gathering similar items

Would overcome user input errors

| N N
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MIREX Model

m Based upont

Stano
Stanc

Stano

arc
arc

alC

1zed
1Zeo

ne TREC approach:
gueries/tasks
collections

1Zeo

evaluations of results

m Not like TREC with regard to distributing
data collections to participants

Music copyright issues, ground-truth issues,
overfitting iIssues

UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN
™
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Audio Description Contest '

m Barcelona 2004

m Music Technology Group (Dr. Serra’s Lab)

m Contest Categories
Genre Classification/Artist Identification
Melody Extraction
Tempo Induction
Rhythm Classification

m MIREX built upon the lessons learned by ADC

ILLINOIS National Science Foundation [ &8 1, e 2
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IMIRSEL: First Principles

1. Security for the music materials

2. Accessibility for international, domestic
and internal researchers

3. Sufficient computing and storage
Infrastructure for the computationally-
and data-intensive MIR/MDL technigues

examined

»
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Virtual Research Labs Model

Real-World Research

Real-World Research

Real-World Research

Real-\World Research

Real-\World Research

Lab-1 (London?) Lab-2 (Barcelona?) Lab-3 (Tokyo?) Lab-4 (Urbana?) Lab-n (?)
A A A A A
v v \ Y v
Supercomputer Supercomputer Supercomputer Supercomputer Supercomputer
Virtual Research || Virtual Research | | Virtual Research | Virtual Research Virtual Research ) Oth_er .
Lab-1 (VRL-1) | Lab2 (VRL-2) {| Lab-3 (VRL-3) || Lab-4 (VRL-4) Lab-n (VRL-) Rights-Restricted Music

Collections / Services

vy 4

/

D Othe
’/ % ’/ / /V/ ; Open—SourC(ra Music
Terascale Collections / Services

Datastore-

Terascale Terascale Terascale Terascale
Datastore-2 Datastore-3 Datastore-4 Datastore-
/ A ‘/ /

Rights-Restricted
Terascale MIR Multi-Modal Test Collections
(Audio, Symbolic, Graphic, Metadata, etc.)

Proposed
International
Music Information
Retrieval Grid

P P - > Il
Super-Bandwith 1/0O Channel NCSA Music Data Secure Zone Commuand/Control/Derived Data - Connection to International

traffic via Internet MIR Grid
ﬂ ILLINOIS

Legend:
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Music-to-Knowledge (I\/I2K)

m Goal: Have both a toolset and the
evaluation environment available to
researchers

m Visual data flow programming built upon
NCSA'’s Data-to-Knowledge (D2K)
machine learning environment

m Java-based thus easily portable

m Supports distributed computing
.ILLINOIS National Science Foundation H;» i R A PRt MI
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M2K: Main Goals '

m Promote collaboration and sharing through
a common, modular toolset

m A ‘black box’ approach to provide
commonly needed algorithms for fast
prototyping

m Alleviate the ‘reinventing the wheel
problem

ILLINOIS National Science Foundation | (» ; e,
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How M2K/D2K Works ‘

m Signal processing and machine learning code is
written into modules

m Modules are ‘wired’ together to produce more
complicated programs called itineraries

m [tineraries can then be run or used themselves
as modules allowing nesting of programs

m Individual modules and nested itineraries can be
assigned to be parallelized across all machines
In a network, or to individual machines in a
network

ILLINOIS National Science Foundation H% TiE ANDREW W. MELLON FOUNDATION MI



B “nema
A Picture is Worth 1000 Words: -
Music Classifier Example

*. D2K-DEMO-Feature ExtractionToNaive Bayes =l =
File Edit Tools Vviews RAD Help

g E] |  Run })(Pnuso |I) u'\fl'.-:*-_'kr:oint J)(Ahrut l:l

@ rcsa =
(=]
@ Jarg s
@ Timirsel 2
® Cdmzk =
& ] evaluati §
e Jiilters | &
e Tig =
o COmath |8 P —
- [ modellin : < :
& T rrwy_rmod o . }:. .< B ;
€ testing || Inputwav Files FeatureExtraction Write Feature Vectors to Table MaiveBayes
& [F transfon g
& ] util =
= [ vis %-
-
=

enerated Visualizations
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usic Classifier Example:
eature Extraction Nested Itinerary

* D2F-DEM O-Faatur
le Edit Tools Views RAD Help

( Run >)(me ||)-\(h.,~.,kpo.m g’)(-ﬂhml |)

+

‘..I—rﬂJ-—ﬂJ:
J 3 StereoiMona Enframe J B2 J ]
Iv—c:l\_ﬁ = SighalwaveRea J J J J Centroid Concatenate1 DDArays

Window FFTReal Magnitude  Truncatel DDArr3y| ] J
Flux R J

reamSignalsFromprmray

L L e 3

|

J‘ saymaumJM Sanpoyy |

Cancatenate DDArMays1
SpectralRollOf

)

ZeroCrossings  Concatenate] DDAMRys2

Ca]—a]—a

MelFillerBank Log DCT

B @ |-~ 8 | @ — a|— 8|
AddSampleRate AddFramesize  AddOverlapsize) Concatenate! DDArrays3 StreamMieansndiariance Concatenatel DDAMays4
6 J=-]
FopulateSignall
SIS

CollectSignals

: Component Info

_Generated Models

' Generated Visuali;

THE ANDREW W. MELLON FOUNDATION
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Editing Parameters and ‘

Component Documentation -

File Edit Tools Views RAD Help

B Checknn ( Ab. 3
[ Checkpoint « ) ( Abort W)

| Propertes formant T“Jﬁ'ﬁjz'ﬁjﬁ _ _ﬂ — @ |
|

=
5
2
£
B
&
=
5
2
e
&
=]

o Centroid Concatenate1 DDAMfays
Strearm Y O FFTReal Magnitude  Truncate1 DDArrgy| ﬂ
| Flux o
Mumber affilters in the hiel le filter bank = e ﬂ T

Sets the number of triangular Mel spaced filtars to be used in tha filtarbank

Concatenate1 DDAMEYs1
Walue: |32

SpectralRollOff

|
Ci Info

Alias: FeatureExtraction_Ne|FilteBlank

Corman Name: MelF iterBank

Lowe frequency edge as ratio of sample rats L P o o Class: org. imirsel. m2k, filtes. MelFilterBank
Sets the lowest fraquency edgs of the lowest filter in the filterbank. The scale is in terms of ratio ﬂ — ﬂ —
1o sample rate. i.e 0.0 being DG and 0.5 being the Nyquist frequency chali sample rate). Default Ouerview: This moduls takes a5 input, 3 magnitude ar pawer spectrum in the
=0 range from omega = [0, pil 2nd filters the sp=ctrum thraugh Mel-spaced
MelFiterBank Log beT tiangular overlapping filters.
Value: 0.0 |
Detailed Deseription: # spectrum on the range omegae [0, pi] represented as a
1 dimensional double amay iz taken 2z input, aswell as the sample rate. Low
and high frequency bounds are set as parameters as a ratio to the sample rate.
G|/ Therstors, these values should be in the range of [0.0, 0.5], to reprasent BT and
the half sample rate, respectively. & hel filterb ank with 2 seftable number of
filters is constucted and applied fo the inputs, praducing a 1-dimensional
dauble array autput, whoss dimensionality is the number of filkers usad
High frequency edge as ratio of sample rate Data Handling: The input data is net medified
Sats the highsst raquancy =dge of the highast filter in tha filtarbank. Tha seals is in tarms of Inputs:
1atic to sample rate, i 0.0 being DC and 0.5 being the Nyquist frequency (half sampl= rate). O T e
Defaultis0.5
Js)
Value: 0.5
Magnitude Spectrum (1-D double amay).
Sample Rate
v sava. lang. dteger
Sample Rate (int)
Qutputs:
Mel Filter Ouputs
w [
The bands of the Filtar bank (1-D double armay)
Froperties
Number of filters in the Mel-scal= filter bank
Sats the number of iangular Msl spaced filtars to be usad in the filtarbank
S T |
Generated Visualizations H Generated Models - S S =
4 " > V
ational Science FOUI] 4alion T 7 M .
I LLI NOI S HE ANDREW W. MELLON FOUNDATION
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MIREX Overview ‘

Began in 2005

Tasks defined by community debate
Data sets collected and/or donated
Participants submit code to IMIRSEL
Code rarely works first try ©

Huge labour consumption getting programmes
to work

m Meet at ISMIR to discuss results

ILLINOIS National Science Foundation | S|
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Audio Description Contest '

m Barcelona 2004

m Music Technology Group (Dr. Serra’s Lab)

m Contest Categories
Genre Classification/Artist Identification
Melody Extraction
Tempo Induction
Rhythm Classification

m MIREX built upon the lessons learned by ADC

ILLINOIS National Science Foundation [ &8 1, e 2
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MIREX Summary Data
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2005 | 2006 | 2007 | 2008

Number of Tasks
(includes Sub-tasks) 1011312118
Number of Runs 86 | 92 | 122 | 168
)
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TASK 05 06 07 08
Audio Artist Identification 7 7 11
Audio Beat Tracking 5
Audio Chord Detection 15*
Audio Classical Composer ID 7 11
Audio Cover Song ldentification 8 8 8
Audio Drum Detection 8
Audio Genre Classification 15 7 26*
Audio Key Finding 7
Audio Melody Extraction 10 10 * 21*
Audio Mood Classification 9 13
Audio Music Similarity 6 12
Audio Onset Detection 9 13 17
Audio Tag Classification 11
Audio Tempo Extraction 13 7
Multiple FO Estimation 16 15
Multiple FO Note Detection 11 13
Query-by-Singing/Humming 23 * 20 * 16*
Query-by-Tapping 5
Score Following 2 3
Symbolic Genre Classification 5
Symbolic Key Finding 5
Symbolic Melodic Similarity 7 18 ** 8
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Runtime Extremes!

m Audio Melody Extraction

m Fastest : 56 Seconds
m Slowest: 5 Days

UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN
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Some Innovation Highlights

m Some New Tasks
Audio Cover Song
Audio and Symbolic Similarity
Mood Classification

m New Evaluations
Multiple parameters in Onset Detection

Evalutron 6000: Human similarity judgments
Friedman and Tukey’'s HSD tests

»
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Some 2008 Highlights '

m Some New Tasks
Audio Chord Detection
Audio Tag Classification
GenreLatin Sub-task
Query-by-Tapping
New Melody Extraction 2008 Set
m New Evaluations
Expanded Friedman and Tukey’s HSD tests

ILLINOIS National Science Foundation § &8 1,




Onset Detection
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Evalutron 6000

EWVALUTRON 6000 SANDBOX VERSION

‘Welcome sandboxi  Sign out Change My Settings
Home | Audio Player Selection My Assignment Instructions
THIS PAGE CONTAINS 10 CANDIDATES FOR QUERY ID# 2 < Previous Queny Mext Queny >
Listen to Candidate #b011638 Select Broad Category Select Fine Score
Gueny 10e2 {1 NOT Similar| {7 Soeans o YERY l ! ! !
= | .._,"_|“"“ Similar Simnilar b
- | gl
SAVEL o 10
st | woa | vast | : ' [e | [sawen I
- § J |
Adign Flayer |
Listen to Candidate #b011614 Select Broad Category Select Fine Score
Align Plsysr B Somewhat VERY ! ! ! !
—I = MNOT Similar i Shar [ A=A G.
L J J | (saveo: o 10
I o SAVED I
Listen to Candidate #b011644 Select Broad Category Select Fine Score
Align Player S Somewhat VERY | 1 1 l l
—I = ENCHRSS e Similar o Sirnilar @&
| J J | (saveny 0 10
I [+] SAVED I
Listen to Candidate #b011624 Select Broad Category Select Fine Score
Align Flayer - Somewhat VERY ! ! ! ! !
—I [l NOT Sirnilar [ =5 [l b d
| J J | (saveny 0 10
I o SAVED I
Listen to Candidate #b011647 Select Broad Category Select Fine Score
Align Player o Somewhat VERY ! [ [ [
—I = NOT Similar i Shnar [ A=A G.
- J J | (saveo) o 10
I Waitina |
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http://www.music-ir.org/evaluation/eval6000/index.php?page=Step1

Evalutron 6000

- ne-ma

Audio Similarity | Symbolic Similarity
# Graders 24 21
# Graders per Q/C pair 3 3
# Queries per grader 7-8 15
Size of Candidate lists Max 30 15
ﬁecr)z; (r%{é:efalrs evaluated Max 240 995
# Of queries 60 17

ILLINOIS National Science Foundation T!f ‘
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Evalutron 6000 Data '

SMS AMS
No. of events logged 23,491 46,254
No. of submitted algorithms 8 6
Total no. of queries 17 60
Total no. of query-candidate pairs 905 1,629
No. of graders 21 24
No. of queries per grader 15 7-8
Avg. size of candidate lists 15 27
Avg. no. of evaluations per grader 225 205

—— \ ih
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Scoring Distributions
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Differences Iin Evaluator Effort

L

W AMS

O 5MS

[oad

(Y

Avg. # of auditions per candidate
=

Mot Similar Somewhat Similar Very Similar

: )
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Friedman Tests

Audio Music Similarity and Retrieval Mean Fine Score

45+t ~ ' ' '
Friedman’s ANOVA Table e

Source SS df MS | Chi-Sq | Prob>Chi-Sq EH_ | |

Columns | 84733 | 5 | 16.947 | 24.201 0.000 E

Error 961.767 | 295 | 3.260 E ?|

Total 1046.50 | 359 25 -
2

EP TP W5 LR KWT* KWL*

A N

I LLINOIS NHﬁOI]ELl SCiEIlCE Foundation THE ANDREW W. MELLON FOUNDATION m%&
ITEYEAl UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN WHERE DISCOVERTIES BEEGIN ’




Friedman's Test:
Tukey’'s HSD Multiple Comparisons

. ne-ma

TeamID TeamID Lowerbound Mean Upperbound | Significance
EP TP -0.963 0.008 0.980 FALSE
EP VS -0.755 0.217 1.188 FALSE
EP LR -0.630 0.342 1.313 FALSE
EP KWT -0.030 0.942 1.913 FALSE
EP KWL 0.320 1.292 2.263 TRUE
TP VS -0.763 0.208 1.180 FALSE
TP LR -0.638 0.333 1.305 FALSE
TP KWT -0.038 0.933 1.905 FALSE
TP KWL 0.312 1.283 2.255 TRUE
VS LR -0.847 0.125 1.097 FALSE
VS KWT -0.247 0.725 1.697 FALSE
VS KWL 0.103 1.075 2.047 TRUE
LR KWT -0.372 0.600 1.572 FALSE
LR KWL -0.022 0.950 1.922 FALSE
KWT KWL -0.622 0.350 1.322 FALSE
: . . . N N
I I 1.L.INOIS National Science Foundation |
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HSD Comparisons of Top
Submissions

Comparison Task
Rank | Rank | ACS06 | AMS06 |QBSH06| ACS07 | AMS07 |QBSHO7| SMO7
1 2 TRUE | FALSE | FALSE | FALSE | FALSE | FALSE | FALSE
1 3 TRUE | FALSE | FALSE | TRUE | FALSE | FALSE | FALSE
1 4 TRUE | FALSE | FALSE | TRUE | FALSE | TRUE | FALSE
2 3 | FALSE | FALSE | FALSE | FALSE | FALSE | FALSE | FALSE
2 4 | FALSE | FALSE | FALSE | FALSE | FALSE | TRUE | FALSE
3 4 | FALSE | FALSE | FALSE | FALSE | FALSE | FALSE | FALSE
ILLINOIS National Science Foundation [ s Ao W Mettos Founoamon m
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Enter NEMA ‘

m Originally entitled: "Pan-Galactic-
Distributed-Music-Analysis-Tools-Project-
With-No-Clever-Name”

Tie-Ins with Software Environment for the
Advancement of Scholarly Research (SEASR)

UIUC, McGill (CA), Goldsmiths (UK), Queen
Mary (UK), Southampton (UK), Walkato (N2Z)

1 January 2008 to 31 December 2010
s Funded 11 December 2007 (Yippee!)

ILLINOIS National Science Foundation  § &8 B 1, Avorew w. Metiox Fornoario / "
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Example Consideration

m Music classification (artist, genre, etc) Is
often broken down into a feature extraction
followed by a machine learning stage

m Some researchers focus only on one
stage or the other

m Difficult to evaluate the success of
approaches in this case

m |[deally, would evaluate all feature
extractors against all classifiers \
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Integrating Other Tools

m Must also provide a means of support for all the
other toolsets people use

MATLAB, Marsyas, Weka, Clam, ACE, and on and
on

m External integration modules allow for non-M2K
or JAVA-based programs to be used
E.g. C/C++ compiled binaries, MATLAB, etc

m External processes called through the Java
runtime environment

»
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An External Classification
Algorithm

* D2K-Audio genre classification marsyas example itinerory

File EBt Tools Views RAD Help '-

Be2 B 4

€= B Dataloading ]
€= BB Déacovesy :
€ 2B FeatureSelection i
% =B MIREX ramewirks :
€= ] Awdia artist isartification ;

;

3

) { C ek pesint :]:“:.:- i i

" ||:, i.

L

D

—a)

Tram Model

'h_=

Irput Signal Arays
MF ol Crossvalidaon

m F 1.'1'r||e-1r.a|n|ng1’|lu-I||; J
® B2l Audio genre classificalion
B fudio genra classiicaion marsyay
[ MIREXD S Genreldentification]
= MR e Genreldentdcation_a)
[ MIREND A Genreldentfe alion 2
= MIRENDE-Genreldanifc ation 2_MA]
3l MIREND S G el de niie alion 2

a)

} Apgly minded bo test=et

Rur fealune edraclion on braining §&

ge— H_
Vimte et file list

Run feabura exdraction on fa=i sai

]
g
i

= WIRENDS-Genreldanific ation 3_Wa) ) == n
€ 5] o ke finding J | '
= 8] Audio tempo extraction m Classiicationfresultea ﬂ
€ 55l Dum franscriplion
#= 58| Example submissions Winte grounc-truth file kst evaluate classsmcation (SanalAmasccuracy)
- () Ml similanty 1
HMVMW| TR O T |
Gefier ated Visualizations @ Gedier ated Madels ] Camponet lifa @
. : . sy D
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NEMA Vision ‘

ILLINOIS National Science Foundation H% T'HE ANDREW W. MELLON FOUNDATION MI

In the new NEMA reality, for example, it should become
common place for researchers at Lab A to easily build a
virtual collection from Library B and Lab C, acquire the
necessary ground-truth from Lab D, incorporate a
feature extractor from Lab E, amalgamate the extracted
features with those provided by Lab F, build a set of
models based on pair of classifiers from Labs G and H
and then validate the results against another virtual
collection taken from Lab | and Library J. Once
completed, the results and newly created features sets
would be, in turn, made available for others to build
upon.

»
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m Researcher 2 Researcher 3 'Jn e Ill a
\ A / [
[

Web Code Mail
NEMA Portal

NEMA'S SEASR Framework

High Level Services Low Level Services Discovery &
Sharing Services
MIREX DIY Results Aggregators Greenstone
Classification Modules
OMRAS2 TWM (ACE, M2K, OMRAS?) Maestro
Data Cleaning Tools
JMIR (MusicMetadataManager) Music Ontology
Data Exchange Tools
myExperiment (ACE XML, M2K, RDF)

| /
4\
/ Web service calls (Only features returned)
A
Grid-based feature extraction tools Grid-based feature extraction tools Grid-based feature extraction tools
(M2K, jAudio, OMRAS@Home, etc.) (M2K, jAudio, OMRAS@Home, etc.) (M2K, jAudio, OMRAS@Home, etc.)

A

A A
v v (Data passed internally) v
Music database 3 $

Music database 2
\

Music database 1 =
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& MIREX DIY Demonstration - Mozilla Firefox (=)< |
L]

Fil= Edit Wiew Go  Bookmarks Tools  Help

<Z| - |:> - @l @ @ http:ffcluster 3. lis. uiuc . edu: 80807 mirexdiydemofindex. jsp [v] @ Go @'
Welcome to the MIREX DIY Demonstration

& recent arbicle in D-Lib Adasasine 15 a good mtroduction to what we are trying to accomplish:

Diowme, J. Stephen. 2006, The Wusic Information Eetneval Evaluation eXchange (WIEEZ). In D-Iibh AMagazine 12 (lzsue 12). Available:
http i dlib, orgfdlib/decemberft/dowmel1 2downie htmnl,

Available Itineraries

Please check out the demonstration iineraries below. To best see what 1z happening, please use Furefox as your browser with javascript turned "on”. "Without Firefox and
javascript ¥ou tmight have to matally "reload” the pages to see current events as the jobs run. Actually, Internet Explorer does not worle very well at all.

DEMO - Matlak Eey Finder
A audio key finding experiment using a IWatlab-scripted algorithrn run under the WIEE DIY Service.

DEMO - Single Gaussian MECC (MWEE 1.2)

& omsic clazsification experitnent based on a single Gaussian classifier using MF CCs extracted from audic files.
DEMNO - MMarsyas Classificabon Experiment

& music classification expernent using the Marsyas besxtract feature extraction brary run under the MIEEZ DIT Service.
DEMO - 748 MWECC (II2F 1.2 + Welcad

& mmusic classification experiment based on the MWelka J48 decision tree classifier using MECiCs extracted fom audio files.
DEMOC - LTS WECT (W2E 1,20

& mmusic clazsification experiment based on a Linear Discrirmnant Analysis (DDA model using BWEFCCs extracted from audic files.
DEMO - CART MWECC (MK 1.27

& ormsic clazsification experitnent based on a Classification Eegression Tree (CART) using BMEF e extracted from audio files
DEMNO - Feature Esgractor

& sinple audic feature extractor. Loolk at the "features. cev” file in the "jobs" directory.

IIREX Project Leader : J. Stephen Downie (jdownie@uiuc. edu)
The International Music Information BEetneval Systems Fvaluation Laborato =SEL.

. Doveyie and the IMIRSED team are supporied by the Andrew W Mellon Foundation and the National Science Foundation (NEF) under Grant Nos. NEF
HE-0340507 and NSF LIS 0327371,
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@ Run Itinerary - Mozilla Firefox u@
i

Fil= Edit Wiew Go  Bookmarks Tools  Help

(:il - |::> - g‘ @ |@ http:ffcluster 3. lis. uiuc . edu: 30307 mirexdivdemo fviewItin, jsprid=21 Iil @ Go ||Q' |

=

mirex web service’

|Home| |Wiew Job Quene| |MIREX Wilki| |MIRES 2005 Results Poster| |MIREX 2006 Results Poster

Itinerary Details:

Itinerary I 21 B
Name DEMO - MMarsyas Classificaton Experiment

Description & music classification experunent using the IWarsyas bextract feature extraction ibrary run under the WMIEES DIY Serwvice.

Nwmn. Processors 1

[ Fun this itineranys ]

Itimerary Image(s)

marsyas.png

=
I I I - — m J——:‘n H ,I:‘l
. ; Wdrite training file ISt

- - @
Input Signal Arrays  MFoldCrassvalidafon e J v
—

J—-A:l = Extract and Classffy
Wt

ite test file list

P P

Wirite ground-truth file list ClassificationResultRead

evaluate classification (SignalArrayAccuracyd

) i ) AN ,h
National Science Foundation THE ANDREW W, MELLON FOUNDATION M
W HEMRE DISCOVERTIES BEGIN -

(]
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U Run Itinerary - Mozilla Firefox

=Jo/ed

Fil= Edit Wiew Go  Bookmarks Tools  Help

Q i

@ - E:) - %‘ @ |@ hkkp: ffcluster 3. lis, viuc. edu: 8080/ mirexdiydemoviewItin, jsprid=21

] © = [icl |

Modules:

Currently the parameter values shown below are "read" only. WWe plan, in fiuture iterations, to allow users to modify specific parameters.

1. FanOut
2. TWmte ground-truth file hst
o delimiter || |

< filelame |gr0und—truth |
@ workingDir |,-"data,-"0utput,-"%lD%,.’ |
o writeInputSignalsInFile |-/ |
o fileExt | i |
o omitClassITame |false |
3. ClassificatonEesultEead
+ numBxamples |D |
o yerbose |true |
4. Winte test file List
= delitniter |T |
< filelMame |test |
o worlangDir |,-"data,-f|:|utput,.-'%lD%,." |
o writeInputSignalsInFile |false |
o<
L=

fileExt | i [
omitClassIMName |true |
5. %Wrte trammng fle hst
delirmter |T |
filelame |train |
worltingThr |.-"d atafoutput/22|D 2/ |
writeInputSignalsInFile | === |
fileEx=t |.mf |
o omitClassHame |false |
& Input Signal Arravs
o propertiesFile |,-"data,-"resDurces,-"lnputSi[_|

k=

LI T - B A+

]
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@& View Job Status - Mozilla Firefox (=)< |
L]

Fil= Edit Wiew Go  Bookmarks Tools  Help

-’{:ZI - [_:> - g‘ |:| @ @ htp:ffcuster3.lis, uiuc . edu: 3080) mirexdiydemofviewJob. jsprid=424 Ii] @ Go @'
-~
Job Status 3

Job I 424

Name DEND - Marsyas Classification Experiment (128.174.154. 136)

Status Runmning

Start date Sun Sep 02 133733 CDT 2007 B
Finished date

MhIachine cO-177021

Your TP Address 128.174.154.136

Working Threctory Hobald 2

Console Output

HwELALL ML ARy MERLSYES sauduadg genr e EXSAmpae s OJ. f1LT JLHANaAr g UeEw rEL el 1L .=a [:]
Cverall Accuracy [(normalised for class sizes] Marsyas audio genre example: 85.71% Standard
Deviation: 1.982

Rara Confusion Matrix:

Truth A E [ L
Classification 3
A 5 u] u]
E a [ a
o z 1 7

Confusion Matrix percentage:

Truth A E [
Classification
A Tl.43% 0.00% 0.00%
E o.00% S85.71% o.00%
C Z8.57% 14.Z29% 100.00%
Matrix EKewy:
A r Classical
E : Electronic B
L i Metal
Extracting audio features from training file : LSrundf90bE51-113d2e51leab——7 99,/ trainZ .wf

Crone

: % : : :
I I LLINOI lfi*ftf. National Science Foundation

LLLTM] UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN i?‘i W HERE DISCOVERIES BEGIN




( [
- NeMm4a
@ Current and recent jobs - Mozilla Firefox g@
]

Fil= Edit Miew Go  Bookmarks  Tools  Help

QEI - e - g‘ |:| @ @ http:ffcluster 3 lis.uiuc. edu: 8080 mirexdivdermo/list Jobs. jsp [i] D G @'

mirex web service

‘Home| |View Job Queue| |MIREX Wili| |MIRES 2005 Results Poster| |MIRESC 2006 Results Poster

Current and recent jobs

Job Iy Name Status Start date Finished date Euntime

424 = 1 1 1 Completed Sun Sep 02 13:37:33 CDT 2007 Sun Sep 02 13:38:532 CDT 2007 59 seconds
4273 - 1 1 i Completed Sun Jep 02 13:13:56 CDT 2007 Sun Sep 02 13:1545 CDT 2007 108 seconds
422 DERD - Matlab Few Finder (128 174 154, 1 36y Completed Bun Zep 02 13:13:17 CDT 2007 Sun Sep 02 153:1742 CDT 2007 265 seconds
421 DEMO - Iarsyas Classification Fxperiment (130,126, 148,633 Completed Fri Aug 31 09:15:15 CDT 2007 Fri Aug 31 09:14:14 CDT 2007 53 seconds
420 DERMO - Ivatlab Eew Finder C1500 136 146 633 Cormpleted Fri Aug 31 08:58:04 CDT 2007 Fri Aug 31 09:01:55 CDT 2007 231 seconds

{(Eefresh page to update current job Status and Runtimme )

MIREX Project Leader : J. Stephen Downie (jdovwnie@uiue. edu)
The International Iusic Information Eetriewal Systems Fvaluation Laborato SEL.

. Dovwertie and the IMIRSEL feam are supparted by the Andrew W Melion Foundation and the Natfional Science Foundation (NEEF) under Grant Nas. NEF
HISS0340397 and NEEF HIS- Q327371
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(i DIY Key Finder - Mozilla Firefox M1

File Edit Miew Go  Bookmarks Tools  Help [a)

q-il - E:> - @ @ |@ hkkp:ffcluster3 lis, uiuc . edu: 080/ DIV eyFinder findex. jsp M @ el ||Q' |

DIY key findr

‘Home| |‘JiewM orithnls| |View Job ueue| |‘Jiew Rgglgjgg|

Tou are logged in as jdownie

Welcome to the MIREX DIY Key Finder Demonstration

Iame: |jd0wnie |
Pazsword: |‘““"““““"““““’“ |

MIEEX Project Leader : J. Stephen Downie (Jdowne@uiuc. edu)
The International IWusic Information Eetrieval Systems Evaluation Laboratery (TWIRSEL)

D, Dowsnie and the IMIESEL team are supported by the Andrew W, Mellon Foundation and the National Science Foundation (NEF) under Grani Nos. NSF
f50340597 and NSF IS 032737 1.
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oy Key Finder - Mozilla Firefox M@m

File Edit “iew Go  Bookmarks  Tools  Help o

QEI - Elr> - %‘ @ |@ REkp: ficluster lis. uiuc. edu: 8080/ DIV eyFinder fpickAlgo. jsp M @ =ls] |@' |

DIY key findr

‘Home| |View it orithms| |View Job Oueue| |View Eanling

Tou are logged in as jdownie
Welcome back jdownde.

Tou are currently sighed up for the following tasks:
e Audic Eey Finding
Here are the algorithms wou hawve uploaded for the Audio Eey Finding task:

+ MATLAE Eey Finder w1.0 ( Eun this Algorithmn | Wiew presnous runs )
¢ Java Hey Finder { Bun this &gonthm | View prewious runs )
¢ MMATLAE Eey Finder w0.1 ( Eun thiz Algornithn | Wiew presous mins )

MIEEX Project Leader : I. Stephen Dowme (Jdowne@uic. edu)
The International Music Information Eetneval Systermns Evaluation Laborate =EL

Do Donverie apd the IMIRSEL team are supparted by the Andrew W Mellon Foundation ard the National Science Foundaiion (MSF) under Grant MNaos. NSF
JISLO3 80507 and NSF IIS- 0327371,
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& DIy Key Finder - Mozilla Firefox

File Edit “iew Go  Bookmarks  Tools  Help

I,
<:Z| - I_V' - %‘ | @ @ Rkkp: ficluster3 lis uiuc. edu: 8050/DI VK eyFinder fviewJob  jsprid=430

Job Status

Job ID» 430

Name DIV MATLAE Kev Finder ( MATLAE Eey Finder w1.0 )
Status Funmng

Start date Tue Sep 04 171646 CDT 2007

Finished date

Yowr TP Address 74136 206242

Working Directory flobefd 30

Submit scores from thas run

Console Output

HY LL1S WeESL, UilwersSiLy UL DESL. SNl 1d, Ul FLISLUDIOEL  WESLEUES G305 . W
Running command: fusr/local/binfmatlab —nodisplay -nosplash —r

findaudicKey ([ '. /audickey/twav/ /67 . wav', ' /frundf90be51-113d2c5leab——7E93 /67 . wav. output ')
in directory: . /rundf90be51-113d2c51eab——7£93

Received detection file: ./audickey/twav/05.wawv
Received ground-truth: ./ audickey/twav/87.wav
Receiwved ground-truth: .| Jaudickew/twavw/73 . wanwr
Received ground-truth: ./ audickevys/twav/11.wawv

Matlak Integration Module

by Eris West, Uniwversity of East Anglia, UK, kristopher.west@ues.ac.uk
Running cormmand: Susr/locals/binsmwatlab -nodisplay —nosplash —r

findAudioKey('. /audickey/twav/95. wav', ' . /rundf90ke51-113d2251eab——7f93 /95 . wav. oukput '}
in directory: ./rund4f90b651-113dZcSleat——7£93

Receiwved detection file: ./audickey/twav/67.wawvw

Matlab Integration Module

by Kris West, University of East Anglia, UK, kristopher.west@ues.ac.uk
Running cormmand: Susr/locals/binsmwatlab -nodisplay —nosplash —r

findAudioKey('. /audickey/twav/20.wav', ' ./ rundf90ke51-113d2251eab——7£f93 /29 . wav. oukput '}
in directory: ./ /run4f90b651-113dZcS5leab-—7£93

(=1
©

[vl @ o [[CL

Tou are logged in as jdownie [ |
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& DIy Key Finder - Mozilla Firefox

(=1

File Edit “iew Go  Bookmarks  Tools  Help

: —
QEI - LI;J - %‘ |_| @ E htkp: flcluster 3. lis.viuc. edu: 0800I vKeyFinder fviewJob . jsprid=425

v] ©  [iGL

Joh Iy 428

Name DIY WMATLAR Eey Finder { MATLAR Eey Finder w1.0 )
Status Completed

Start date Tue Sep 04 12:20:52 CDT 2007

Finished date Tue Sep 04 12:26:21 CDT 2007

Yowr IF Address 74,136 206,242

Working Directory flobeid2s

Submit scores from this 17an Submit Scores

Console Output

B — S By —) Wiy IV B Ep Ny U o N S I 4 O I — B SEULA LR Y LWEW S L L WS
Parallel major/minor error!File: ./audickey/twsv/19.waw
Correct!File: . Saudickey/twav/17 . wavw
Correct!File: ./audickey/twavy/57.wav
Correct!File: ./audickey/twav/11l.wsav
Correct!File: ./audickey/twavy/45. wav
Correct!File: . Saudickevy/twav /27 . wavw
Correct!File: ./audickey/twavy/75.wav
Correct!File: ./audickey/twav/51.wsv
Correct!File: . Saudickey/twav/81.wavw
Correct!File: . Saudickey/twav /89 wavw

Relative major/minor error!

Final Results:

Correct kews (1.0 point): 38
Perfect fifth errors (0.3 poinkts): 3

Relatiwve major /minor errors(0.3 points): Z
Parallel major/minor errors(0.2 points): 3
Errors(0.0 points): 0O

Final Score: 41.7 out of a possible 48
Normalized Score: 0.869

< |
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& DIy Key Finder - Mozilla Firefox

(=1

File Edit “iew Go  Bookmarks  Tools  Help o
QEI - LL:J - %‘ | : I @ E Rkt ficloster3 . lis.uioc . edu: 3080/ DI¥E ey Finder fviewMatriz, jsp M @ Go @'
i~
DiY Key 1indr
Home | |View It orithins | |View Job Cueus | |View Ra.nk_in,ﬂ_|
T ou are logged in as jdownie
- - - - . - *
Ranking of algorithm results for Audio Key Finding
. . . Correct Final Normalized Parallel major/minor Perfect fifth Relative major/minor
Job Submitter Algorithm Errors A
kevys Score Score errors errors errors =
145 cameron ‘T:’{ADT““B Key Finder 45 0 417 0.869 3 5 2
277 jdownie ‘D‘;{ADTLAB Key Finder 45 i 41.7 0.569 3 5 2
264 jdownie ‘D‘;{ADTLAB Key Finder 45 ] 41.7 0.569 3 5 2
228 jdownie ‘T;TADTLAB Lsy e o i 41.7 0.569 3 5 2
316 jdownie TDTLAB Key Finder 45 ] 41.7 0.569 3 5 2
158 jdownie ‘T:’{ADTU“B L PR e 0 417 0.860 3 5 2 LY
159 jdowrie Java Key Finder 35 4 3001 0815 0 7 2
278 jdownie Jawa Key Finder 35 4 3901 0815 0 7 2
154 cameron  Java Key Finder 35 4 391 0815 0 7 2
155 cameron  Java Key Finder 35 4 391 0815 0 7 2
263 jdowris Javwra Key Finder 35 4 9.1 1815 i] 7 2
245 jdowrie Java Key Finder 35 4 3901 0815 0 7 2
156 cameron  Java Key Finder 35 4 3001 0815 0 7 2
179 jdowrie Java Key Finder 35 4 3001 0815 0 7 2
164 jdowrie Java Key Finder 35 4 391 0815 0 7 2
157 cameron |1LAB Key Finder o, 14 263 0.543 1 11 2 ]
Crane
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Something To Read! '

m Downie, J. Stephen (2008). The Music
Information Retrieval Evaluation Exchange

(2005-2007): A window Into music
Information retrieval research. Acoustical

Science and Technology 29 (4): 247-255.

Avallable at:
http://dx.doi.org/10.1250/ast.29.247
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