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Still haven’t found what I’m 
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on the digital information age



2

WIS
Web 
Information
Systems

We’ve come a long way…

© Haaglander,
https://www.flickr.com/photos/haaglander/2714411536/ 

© Haagse Beeldbank
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We’ve come a long way…

from Archives Beeld & Geluid
[CC-BY-SA-3.0]

delpher.nl
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We’ve come a long way…

by Nition1
[CC-BY-SA-3.0 

(http://creativecomm
ons.org/licenses/by-

sa/3.0/)]

by Thegreenj
[CC-BY-SA-3.0]
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We’ve come a long way…
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…to a situation like this
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By then, I looked like this
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How did music sound in Chopin’s time?

Revue Musicale, 1832Eigeldinger, 1987
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Lablache, 1840 

How did music sound in Chopin’s time?
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At the dawn of recording technology

• Bellini: La Sonnambula, Ah Non Credea Mirarti

• Adelina Patti (1906)
https://www.youtube.com/watch?v=lfQYMLTvSnY

https://www.youtube.com/watch?v=lfQYMLTvSnY
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Many of these resources are digitally 
available in the public domain!
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• Do we represent the right information?
• Do people actually know of their existence?

Many of these resources are digitally 
available in the public domain!
But…good luck finding them
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When online audiences are small
[Schedl & Tkalcic, 2014]
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Describing a musical object
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Describing a musical object
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Describing a musical object
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• Is the information in the score?

[Wiggins, 2009]

Describing a musical object
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……………

Is the information in the score?
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Is the information in the score?
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Player’s hand positions correspond to 
played pitches.

SPECTROGRAM
OF RECORDED
AUDIO SIGNAL

VIDEO 
RECORDING OF 
PERFORMING 
MUSICIANS

SCORE OF 
PERFORMED 

MUSIC

Bowing movement 
affects violinist’s 
sound-forming, e.g. 
causing subtle onset 
entrances and 
subsequent tone 
development.

Piano sounds have strong 
onsets with subsequent sound 
decays. The pianist’s way of 
making impacts on the piano 
keys affect loudness and 
timbre of the sound. 

Violinist’s hand 
movement produces 
vibrato frequency 
fluctuations. String 
choices affect timbre.

A

B

C

A

B

C

Is the information in the score?

[Duan et al., 2019]



21

WIS
Web 
Information
Systems

So much to discover!



22

WIS
Web 
Information
Systems

Visual analysis
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Visual source separation?



24

WIS
Web 
Information
Systems

Surprisingly non-trivial from a 
computer vision perspective
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Solution: human-in-the-loop and smart 
propagation

[Bazzica, Liem & Hanjalic, ISMIR, 2014]
[Bazzica, Liem & Hanjalic, CVIU, 2016]
[Bazzica, Liem & Hanjalic, IMAVIS, 2017]
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“If there aren’t enough 
listeners, it is not worth it”? 
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A musician’s struggle
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A musician’s struggle

https://www.youtube.com/watch?v=w9PXKZXdrjM&t=27m46s

https://www.youtube.com/watch?v=w9PXKZXdrjM&t=27m46s
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The problem at scale: forgotten resources

• 400 years of 
digitized 
newspapers 
(delpher.nl):
> 12 million pages

• All music released 
in The Netherlands:
> 500,000 CDs

delpher.nl/nl/kranten
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“New releases”

Amsterdamse courant, March 11, 1815

[Liem, 2018]
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Concert practice
Java-bode, August 18, 1866

[Liem, 2018]
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Le Tribut de Zamora

Haagsche Courant, September 25, 1883

[Liem, 2018]
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• KB Labs n-gram viewer

Trends over time [Liem, 2018]
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• KB Labs n-gram viewer

Trends over time [Liem, 2018]
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So, can we find these?

[Liem, 2018]
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Syntactic challenges: OCR, spelling…
[Liem, 2018]Amsterdamse courant, March 11, 1815
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Semantic challenges: 
underspecification, ambiguity, 
incomplete entities…

Het Vaderland, December 8, 1934

[Liem, 2018]

Amsterdamse courant, March 11, 1815
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Music as
human-interpreted data



39

WIS
Web 
Information
Systems

Music as human-interpreted data

• A musical message is encoded symbolically
• Its manifestation: audio (plus production-

related modalities)
• We can validly (re)describe the same input in 

many different ways, at many different 
conceptual levels
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Blind men and an elephant
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Music as human-interpreted data

• Hard to pinpoint where ‘the informative 
aspect’ exactly is

• Still, humans seem to have some intuitive 
common understanding
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Being wrong with high confidence

https://www.youtube.com/watch?v=Sbv4CYq3dPs

https://www.youtube.com/watch?v=Sbv4CYq3dPs
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AI, media and creative 
industries
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Creative media is human-interpreted data. 
It is more than a physical phenomenon.

https://www.nature.com/articles/
d41586-018-05707-8

https://www.nature.com/articles/d41586-018-05707-8
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Humans care about creative media. They 
may be willing to actively get involved.

Automated)
processing

Manual)
annotation)/)
curation

Enriched)
information

Single)end)
user)

application
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needing)
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annotation

Digitised)
uncurated)
resources

Archival)
data)from)
content)
owners

Digitised)
curated)
resources
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Humans care about creative media. They 
may be willing to actively get involved.
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needing(
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Disruptive works of art did not just 
imitate, but made us reflect.
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Do we really want this?
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Do we really want this?
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relevant

Do we really want this?
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Do we really want this?
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irrelevant

Do we really want this?
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irrelevant

prediction error

Do we really want this?
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irrelevant

uninteresting

prediction error

Do we really want this?
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irrelevant

uninteresting

not worth our 
time

prediction error

Do we really want this?
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irrelevant

uninteresting

not worth our 
time

prediction error

non-existent

Do we really want this?
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irrelevant

uninteresting

not worth our 
time

prediction error

unreachablenon-existent

Do we really want this?
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Do we really want digital twins?

User 1 ☆ ☆☆ ☆
User 2 ☆☆☆☆ ☆☆☆☆ ☆☆☆☆☆
Alice ☆☆☆☆ ☆☆☆☆ ???
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What about developmental curators?

Gosford Library circulation desk, December 1951
CC BY-NC 2.0,

https://www.flickr.com/photos/gostalgia/6514399173/in/photostream/
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Do we really want to minimize friction?
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(Can you) tell me what you want,
what you really, really want?
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Getting lost without having a clue
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Mind the new generation
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Creative media as the natural 
environment where humans 
want to engage,
and where human 
interpretation needs to be 
handled seriously



65

WIS
Web 
Information
Systems

AI as a tool
that increases our 
understanding of the world
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