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CURRENT

Research projects @ IPEM

• DEKKMMA (POD): Digitalisation of the Ethnomusicological Sound Archive of KMMA
• ConGAS (EU, COST 287): Gestural Controlled Audio Systems
• GOASEMA (UGent): Semantic Description of Musical Audio
• S2S^2 (EU): Sound to Sense, Sense to Sound
• DEMCO (FWO): new methods for the DEscription of Musical COntent
• POFADEAM (EU): Preservation and On-line Fruition of Audio Documents
• MELO (UGent): Musical Electronic Learning Objects

• IPEM Toolbox: an auditory toolbox for perception-based music analysis
• IPEM-archive: Conservation and digitalization of the IPEM-archive
• SPEAC (UGent): Sensitive Processing of Artistic Content
• MEGA (EU, IST): Multisensory Expressive Gesture Applications
• ELDeM: Editing of the correspondence of composer Louis De Meester
• MAMI (IWT): Musical Audio MIning - "Query-by-Humming"

PREVIOUS



Musical audio stream

Human information processing

CONTENT
ADDITION

CONTENT
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CBMIR: the missing link 
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Conceptual framework for MIR

MUSICAL CONTENT FEATURES
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SPONTANEOUS BEHAVIOR

USER CONTEXT

QUALITY ANNOTATION

EXPERIMENT 1

EXPERIMENT 2

SURVEY

Production of vocal queries
« Query by Humming » paradigm

User profile 
Effects of demographic and musical background
Favorite music

Semantic description

User studies @ IPEM



RDB

main dataset annotation dataset

web- based survey (N774) annotation experiment (N92)

demographic
background

favorite
titles

music
excerpts

quality
ratings

Global set-up



Survey

Global profile of MIR system users

Favorites: database with preferred music 

Recrutement of subjects for experiments

Effects of gender, age, musical background and taste

Definition of genre preferences

774 participants



Global profile of MIR system users

• are young people (three quarters is younger than 35 years)

• use the internet regularly (92,6%)

• spend one third of their internet time on music related activities

• do not earn their living with music (more than 90 % is amateur)

• are actively involved with music: 
-about two out of three had a  music education
-one out of five has a high-level of music expertise

• have the broadest music taste between 12 and 25 years

• have pop, rock and classical music as preferred genres

• are good at genre description

• have difficulties assigning qualities to classical music 

• assign most variability to classical music

MIR system users . . .



“Favorites”

distribution of genres in favorite  titles 1-10
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broadness of taste
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Classical World Light Pop Rock Jazz Blues Folk Rap New
Age

Dance Soundtr Children

genre per age category

age 45+

age 35-45

age 25-35

age18-25

age 12-18

age1-12

< 25 years: light, pop, rock, rap, dance

> 45 years: classical, world, jazz, blues, folk

most stable between 18-35 years

N=656

Evolution of taste



I. AFFECTIVE/EMOTIVE II. STRUCTURAL III. KINAESTHETIC
I.1 Appraisal (app) II.1 Sonic Gesture (mov)

Cheerful (cheer) Soft/hard (SoHa) Melody imitation (imi)

Sad (sad) Clear/dull (ClDu)

Carefree (care) Rough/harmonious (RoHa) IV. MEMORY
Anxious (anx) Void/compact (VoCo) No recognition (no)

Tender (tend) Slow/quick (SloQu) Style recognition (style)

Aggressive (aggr) Flowing/stuttering (FloStu) Vaguely known (vague)

Passionate (pass) Dynamic/static (DySta) Well known (well)

Restrained (restr)

Most typical (mt)

I.2 Interest II.2 Pattern V. JUDGEMENT
Annoying (anno) Timbre (tim) Beautiful/awful (BeAw)

Pleasing (plea) Rhythm (rhy) Difficult/easy (DiEa)

Touching (touch) Melody (mel)

Indifferent (indif) None (no)

Model for the description of musical qualities



Description of structural features
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Ex “bright”: Fr. 45: Mozart, 
Klaviersonate KV331

Ex “dybamic”: Fr.153: Mano Negra, 
Sidi H’Bibi



0 1 2 3 4 5

cheerful

0

10

20

30

40

50

Pe
rc

en
t

29
25,4

20,7
17

7

0,9

cheerful

0 1 2 3 4 5

sad

0

10

20

30

40

50

Pe
rc

en
t

33,6

25,1
21,8

14,4

4,2
0,9

sad

0 1 2 3 4 5

unconcerned

0

10

20

30

40

50

Pe
rc

en
t

28,3

23,4
20,9

17,7

8,3

1,4

unconcerned

0 1 2 3 4 5

anxious

0

10

20

30

40

50

Pe
rc

en
t

47

25,9

15,9

8

2,2 1

anxious

0 1 2 3 4 5

tender

0

10

20

30

40

50

Pe
rc

en
t

29

23 22,3
18,9

6,2

0,6

tender

0 1 2 3 4 5

aggresive

0

10

20

30

40

50

Pe
rc

en
t

56,2

19,6

11,9
7,8

4
0,5

aggresive

0 1 2 3 4 5

passionate

0

10

20

30

40

50

Pe
rc

en
t

18

24,7
28,7

21,4

6,6

0,6

passionate

0 1 2 3 4 5

restrained

0

10

20

30

40

50

Pe
rc

en
t

50,1

25,2

14,5

7,6

2 0,6

restrained

Cheerful sad carefree anxious

tender aggressive passionate restrained

Description of affective/emotive features

Ex: Fr.10 Strawinsky, 

Le sacre du printemps

Ex: Fr.25 Kraftwerk, 

The Robots



JUDGEMENT:
• 86,08% moderate, rather or very beautiful

STRUCTURAL:
• 76 % rather or very harmonious
• 87 % rather or very flowing
• 73 % rather or very bright
• 67% rather or very slow

MEMORY:
•53% heard this piece before
•35% was familiar with the style

Judgement
MOST BEAUTIFUL EXCERPT (Classical, fr.44 Bach, Erbarme Dich)

JUDGEMENT: 
• 66% moderate, rather or very difficult

STRUCTURAL: 
• 73 % rather or very hard
• 81 % rather or very rough
• 96 % rather or very stuttering

MEMORY:
• 87% did not know the piece

MOST DIFFICULT EXCERPT (Classical, fr. 132 Ligeti, Le grand macabre)
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Relationships among semantic descriptor groups

Non-parametric correlations:

– Affective/emotive descriptors * Structural descriptors

Approaches:

1. all 12640 (79*160) scores 
2. scores per excerpt (sum over subjects)



Non Parametric Correlations Kendall's tau

Soft-Hard Clear-Dull Rough-
Harmonious

Void-
Compact Slow-Quick Flowing-

Stuttering
Dynamic-
Static

CC ,101(**) -,136(**) ,076(**) ,133(**) ,286(**) ,049(**) -,318(**)

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,000

CC -,309(**) -,048(**) ,102(**) -,248(**) -,366(**) -,206(**) ,216(**)

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,000

CC -,012 -,121(**) ,125(**) ,050(**) ,150(**) -,002 -,161(**)

Sig ,085 ,000 ,000 ,000 ,000 ,828 ,000

CC ,131(**) ,177(**) -,216(**) ,046(**) ,003 ,146(**) ,031(**)

Sig ,000 ,000 ,000 ,000 ,695 ,000 ,000

CC -,507(**) -,283(**) ,326(**) -,347(**) -,371(**) -,392(**) ,116(**)

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,000

CC ,527(**) ,269(**) -,298(**) ,352(**) ,354(**) ,384(**) -,175(**)

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,000

CC -,087(**) -,103(**) ,088(**) -,043(**) -,063(**) -,128(**) -,127(**)

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,000

CC ,133(**) ,122(**) -,148(**) ,065(**) ,055(**) ,185(**) ,093(**)

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,000

CC ,264(**) ,214(**) -,243(**) ,161(**) ,126(**) ,258(**) ,057(**)

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,000

CC -,256(**) -,239(**) ,257(**) -,121(**) -,092(**) -,253(**) -,120(**)

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,000

CC -,300(**) -,220(**) ,218(**) -,191(**) -,207(**) -,286(**) -,026(**)

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,000

CC ,130(**) ,156(**) -,135(**) ,100(**) ,060(**) ,153(**) ,116(**)

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,000
Indifferent

Touching

Pleasing

Annoying

Restrained

Passionate
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Pearson's Correlations

SoftHard ClearDull Rough-
Harmonious

Void-
Compact SlowQuick Flowing-

Stuttering
Dynamic-
Static

PC ,298(**) -,196(*) ,093 ,426(**) ,621(**) ,238(**) -,699(**)

Sig ,000 ,013 ,241 ,000 ,000 ,002 ,000

PC -,718(**) -,331(**) ,400(**) -,753(**) -,838(**) -,694(**) ,710(**)

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,000

PC ,076 -,266(**) ,257(**) ,219(**) ,403(**) ,061 -,488(**)

Sig ,342 ,001 ,001 ,005 ,000 ,443 ,000

PC ,338(**) ,521(**) -,598(**) ,173(*) ,047 ,331(**) ,078

Sig ,000 ,000 ,000 ,029 ,553 ,000 ,327

PC -,942(**) -,695(**) ,770(**) -,858(**) -,795(**) -,885(**) ,542(**)

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,000

PC ,887(**) ,740(**) -,757(**) ,766(**) ,648(**) ,776(**) -,430(**)

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,000

PC -,256(**) -,261(**) ,176(*) -,251(**) -,246(**) -,364(**) -,056

Sig ,001 ,001 ,026 ,001 ,002 ,000 ,484

PC ,466(**) ,512(**) -,497(**) ,330(**) ,297(**) ,555(**) ,033

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,680

PC ,756(**) ,699(**) -,704(**) ,604(**) ,509(**) ,722(**) -,215(**)

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,006

PC -,701(**) -,707(**) ,703(**) -,561(**) -,447(**) -,708(**) ,128

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,108

PC -,737(**) -,593(**) ,574(**) -,696(**) -,665(**) -,742(**) ,407(**)

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,000

PC ,548(**) ,526(**) -,413(**) ,485(**) ,413(**) ,549(**) -,127

Sig ,000 ,000 ,000 ,000 ,000 ,000 ,110
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Significant relationships: summary
CHEERFUL

• quick (0,467**)
• dynamic (-0,519**)

SAD
• soft (-0,608**)
• slow (-0,658**)
• static (0 ,558**)
• void (-0,604**)
• flowing (-0,531**)

CAREFREE
• slow (0,298**)
• dynamic (-0,318**) 

TENDER
• soft (-0,830**)
• slow (-0,659**)
• static (0,527**) 
• void (-0,726**)
• flowing (-0,718**)
• harmonious (0,638**)
• bright (-0,543**)

AGGRESSIVE
• hard (0,731**)
• quick (0,513**)
• dynamic (-0,410**) 
• compact (0,639**)
• stuttering (0,639**)
• rough (-0,612**)
• dull (0,510)
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DEMOS

1. MAMI Query Builder

2. Semantic Music Recommender System



MAMI Database
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MAMI Query Builder



MAMI QB Survey Data



MAMI QB: Survey: musical background



MAMI QB: Semantic Description: Expression



Semantic Music Recommender System (SeMuReS)

• Prototype / research tool
• User data
• Fuzzy logic functions
• Tested @ ACCENTA 2005



User profile





User satisfaction



• N626: 334 female, 292 male
• Listened to 2993 fragments
• Selected 18415 adjectives

cheerful 1764 carefree 649 stuttering 323

bright 1271 not anxious 592 rough 285

flowing 1247 not restrained 570 anxious 271

passionate 1233 aggressive 554 not carefree 240

dynamic 1134 not aggressive 552 not tender 234

soft 1048 not sad 551 void 223

harmonious 893 sad 517 static 168

tender 843 slow 458 Not passionate 130

hard 837 compact 405 dull 124

quick 829 restrained 380 not cheerful 90

Test @ ACCENTA 2005



Evaluatie Parameters N=681

79
71

79

21
29

21

0

10

20

30

40

50

60

70

80

90

emotie klank beweging

features

pr
oc

en
t

Nuttig
Niet nuttig

Is querying by emotion, sound and movement useful?



Gebruiksvriendelijkheid (Num=251)
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