
https://www.youtube.com/watch?v=fyQMvbhicK4


SID 2C : :  TO SEE 



SID 2C : :  TO SEE 



SEEING IS BELIEVING



How would that be?
What does a butterfly dream look like? 

Pimpernelblauwtje



Me You We

Seeing

Hearing

Feeling 

. . .









Me You We

Seeing

My eye(s) see the 
butterfly, its shape, its 

limbs, its wings, when I 
look closer. . .

Compound eye (facet-
oog) sees the world in 
360º, in other colours 

(incl. UV) 

kunnen elkaar zien

Hearing

Feeling 

. . .



SEEING IS BELIEVING



time

matter

space

no-time

no-matter

no-space
(virtual)

(bits)

(non-linear)

(linear)

(atoms)

(real)



Realiteit Informatie 
Data 

Waarnemen 
Perceptie (mentaal)

model Realiteitszin



2C, TO SEE, “You have to see it for yourself”



Zhuang Zi droomde eens dat hij een vlinder was, een fladderende 
vlinder die, volkomen in z'n sas, niet wist dat ie Zi was. 
Toen hij plotseling ontwaakte, was hij in levenden lijve Zi. 
Nu weet ik niet of Zhou droomde dat hij een vlinder was of dat de 
vlinder droomde dat ie Zi was. 
Toch moet er tussen Zi en de vlinder een onderscheid bestaan. Dit 
is wat de "transformatie der dingen" genoemd wordt.



Blok 2C :: De Gebruiker
Welkom bij Blok 2, ‘gebruiker’!



< Take a breath > 





Blok 2a Audio only 

Blok 2b To Be Systemen

Blok 2c To See De gebruiker 

Blok 2d TO DO Game Audio

Blok 3 Audio integratie

Proj 3 Divers project

SID



Project

Verdieping

BioHakdag Eindpresentatie

MakerSkills Documentatie

SID



BioFeedback
codenaam: “Zweten is Weten”



BioFeedback



Eindopdracht

Grofweg: 

Ontwerp in een groep (2-4) een interactief 
audiosysteem met een bepaald doel  
op basis van samengestelde variabele van 
(bio)data.







Jouw top 10 organen!

1. Brein

2. Hart

3. Longen

4. Lever

5. Maag

6. Nier

7. Ogen

8. Ingewanden

9. Aderen

10.  Hypofyse

(of the human body) 







Je Brein



Human senses

• Seeing

• Hearing

• Smelling

• Tasting (& spiciness)

• Touch (pressure, 
warmth, hairs)

• Balance & 
acceleration

• Temperature

• Kinesthesis

• Pain

• Chronoception 



Seeing

plaatje van oog - staafjes - occipital lobe















Hearing





The Peripheral Components



Hearing Music



Hearing Music



Hearing Music









Auditory illusions

• Mc Gurk Effect

• fallingfalling.com

• Wikipedia Auditory illusions

https://www.youtube.com/watch?v=G-lN8vWm3m0
http://fallingfalling.com


Shepard tone

More? : ) See: https://en.wikipedia.org/wiki/Auditory_illusion

https://en.wikipedia.org/wiki/Auditory_illusion


http://deutsch.ucsd.edu/psychology/pages.php?i=212

Diana Deutsch : “The sounds as they appear to you are not only different from 
those that are really present, but they sometimes behave so strangely as to seem 
quite impossible.”

Language vs. Music



Homunculus

Somatosensory 
cortex Motor cortex







Realiteit Informatie 
Data 

Waarnemen 
Perceptie (mentaal)

model Realiteitszin

Βιο∆ατα?

 Bio 
Data 



BioDataWat is             ?





Bio (Data) Sonification 



https://www.sciencemag.org/news/2020/04/scientists-have-turned-structure-coronavirus-music 
https://www.reuters.com/article/us-health-coronavirus-music-idUSKBN2222O7 

https://www.sciencemag.org/news/2020/04/scientists-have-turned-structure-coronavirus-music
https://www.reuters.com/article/us-health-coronavirus-music-idUSKBN2222O7


Bio Sensing

A biosensor is an analytical device, used for the detection 
of a chemical substance, that combines a biological 
component with a physicochemical detector.

https://en.wikipedia.org/wiki/Physical_chemistry








The Entire History of You - Black Mirror

Be Right Back - Black Mirror

https://en.wikipedia.org/wiki/The_Entire_History_of_You
https://en.wikipedia.org/wiki/Black_Mirror_(TV_series)
https://en.wikipedia.org/wiki/Be_Right_Back_(Black_Mirror)
https://en.wikipedia.org/wiki/Black_Mirror_(TV_series)


SENSORS
a.k.a. 

Interfacing to the Physical World



Human sensors senses







BioSensing
codenaam: “Zweten is Weten”

Data



BioFeedback



BioSensing
codenaam: “Zweten is Weten”



BioSensing

• EEG

• ECG

• EMG

• Galvanic Skin Conductance

• Breath

• Blood Pressure

• etc...



Je Hart(Live)

• Blood circulation (circulatory system)

• Pulse

• ‘Heart Sound’

• HRV (Hart Ritme Variabiliteit)
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 What does (Bio)Data look like?



Dear Data

Dear Data - Giorgia Lupi & Stefanie Posavec:  http://www.dear-data.com/theproject

http://www.dear-data.com/theproject


https://www.youtube.com/watch?v=iqaVe1MCTlA




https://www.youtube.com/watch?v=1dyaw402-xQ


https://en.wikipedia.org/wiki/Warming_stripes 
https://www.ableton.com/en/blog/sound-the-alarm-data-sonification-as-a-tool-for-climate-action/ 

https://en.wikipedia.org/wiki/Warming_stripes
https://www.ableton.com/en/blog/sound-the-alarm-data-sonification-as-a-tool-for-climate-action/






https://ourworldindata.org/explorers/co2?
facet=none&country=OWID_ASI~OWID_WRL~OWID_EUR&Gas+or+Warming=CO%E2%82

%82&Accounting=Territorial&Fuel+or+Land+Use+Change=Fossil+
%2B+land+use+change&Count=Per+country&Relative+to+world+total=false 

https://ourworldindata.org/explorers/co2?facet=none&country=OWID_ASI~OWID_WRL~OWID_EUR&Gas+or+Warming=CO%E2%82%82&Accounting=Territorial&Fuel+or+Land+Use+Change=Fossil+%2B+land+use+change&Count=Per+country&Relative+to+world+total=false
https://ourworldindata.org/explorers/co2?facet=none&country=OWID_ASI~OWID_WRL~OWID_EUR&Gas+or+Warming=CO%E2%82%82&Accounting=Territorial&Fuel+or+Land+Use+Change=Fossil+%2B+land+use+change&Count=Per+country&Relative+to+world+total=false
https://ourworldindata.org/explorers/co2?facet=none&country=OWID_ASI~OWID_WRL~OWID_EUR&Gas+or+Warming=CO%E2%82%82&Accounting=Territorial&Fuel+or+Land+Use+Change=Fossil+%2B+land+use+change&Count=Per+country&Relative+to+world+total=false
https://ourworldindata.org/explorers/co2?facet=none&country=OWID_ASI~OWID_WRL~OWID_EUR&Gas+or+Warming=CO%E2%82%82&Accounting=Territorial&Fuel+or+Land+Use+Change=Fossil+%2B+land+use+change&Count=Per+country&Relative+to+world+total=false












https://www.science.org/doi/10.1126/sciadv.adh2458 (13/09/2023) 
Fig. 1. Current status of control variables for all nine planetary boundaries.

Earth ‘well outside safe operating space for humanity’, scientists find

https://en.wikipedia.org/wiki/Planetary_boundaries 

https://www.science.org/doi/10.1126/sciadv.adh2458
https://en.wikipedia.org/wiki/Planetary_boundaries




https://www.youtube.com/watch?v=P5WAlKx8QJE


https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/
https://quantifiedself.com/


The Entire History of You - Black Mirror

Be Right Back - Black Mirror

https://en.wikipedia.org/wiki/The_Entire_History_of_You
https://en.wikipedia.org/wiki/Black_Mirror_(TV_series)
https://en.wikipedia.org/wiki/Be_Right_Back_(Black_Mirror)
https://en.wikipedia.org/wiki/Black_Mirror_(TV_series)




! Quantify thyselve ! !

This week: collect data about yourself DAILY
and visualise, physicalise, or sonify it 

Bring your visualisation, physicalisation or 
sonification for the next session. 

A few other examples:



Kwantificeer uzelve !

Meer datafysicalisatie-projecten op: http://dataphys.org/list/gallery/

Thorsten Kiesl, Harald Moser, and Timm-Oliver Wilks (2007) – Garden of Eden

Waag x Hogeschool van Amsterdam (2018) – Zichtbaar Slimmer Mother of Sara Weber (2019) – Self Knitted Scarf of Train Delays

http://dataphys.org/list/gallery/
https://www.digitallifecentre.nl/projecten/zichtbaar-slimmer-data-fysicalisatie-voor-de-21ste-eeuw


Kwantificeer uzelve !

Meer sonificatieprojecten op https://soundcloud.com/datavized
Gratis online datasonificatietool: https://twotone.io/

Thorsten Kiesl, Harald Moser, and Timm-Oliver Wilks (2007) – Garden of Eden

NASA (2020) – Bullet Cluster Sonification Karina Nguien (2021) – US population of adults living below the poverty 

threshhold

Datavized (2013) – Basque Country EUSTAT ‘SONG of the Day” 

https://soundcloud.com/datavized
https://twotone.io/
https://soundcloud.com/karina-nguien/data-sonification-the-us-population-of-young-adults-living-below-the-poverty-threshold
https://youtu.be/J7STY_H0BEk
https://soundcloud.com/datavized/basque-daily-time-use-data-2013


Visualise

Sonify

Tactilify

Collect 
BioData
on “you”

Today next time

! Quantify thyselve ! !

Assignment



Bio-data (zweten is weten)

• EEG

• ECG

• EMG

• Galvanic Skin Conductance

• Breath

• Blood Pressure

• etc...



Eindopdracht

Grofweg: 

Ontwerp in een groep (2-4) een interactief 
audiosysteem met een bepaald doel  
op basis van samengestelde variabele van 
(bio)data.



BioHackingWat is                  ?



https://www.nature.com/articles/nrd.2017.243 

https://www.nature.com/articles/nrd.2017.243


BioHack : Eduardo Kac
2000 : Transgenic Bunny

1998 (ongoing) GFP K-9 
aspires to create a healthy transgenic dog, 
integrate it socially and -- as in GFP Bunny -- 
provide him or her with a loving home (in 
this case, the artist's own)

  

http://www.ekac.org/timcap.html 

https://nl.wikipedia.org/wiki/Bio-kunst
http://www.ekac.org/timcap.html


Bio Art
“ .. onderdeel van een recente ontwikkeling 
in de hedendaagse kunst, waarbij kunstenaars 
werken met organismen, of processen van 
biotechnologie, zoals genetische modificatie.”

De Engelse benaming "BioArt" is in 1997 
gemunt door Eduardo Kac om zijn 
kunstwerk Time Capsule te beschrijven.

https://nl.wikipedia.org/wiki/Bio-kunst 

http://www.ekac.org/timcap.html 

https://nl.wikipedia.org/wiki/Bio-kunst
http://www.ekac.org/timcap.html


Eduardo Kac : GENESIS

https://youtu.be/3LSJVD0m1Mg?t=1926 

https://youtu.be/3LSJVD0m1Mg?t=1926


https://youtu.be/vQgWYQBkNBk ORLAN

https://youtu.be/vQgWYQBkNBk


Marion Laval-Jeantet

https://www.wired.com/2011/08/horse-blood-art/ 

https://www.wired.com/2011/08/horse-blood-art/


One more thing…

Do try this at home!

But please be a little careful with the 
phenomenon called ‘biohacking’.



Biohacking — also known as DIY biology — is an extremely broad and 
amorphous term that can cover a huge range of activities, from 
performing science experiments on yeast or other organisms to tracking 
your own sleep and diet to changing your own biology by pumping a 
younger person's blood into your veins in the hope, etc . . 



Neil Harbisson - Cyborg 



https://www.cyborgnest.net/sentero 

https://www.cyborgnest.net/sentero


Neuralink brain implants





https://www.youtube.com/watch?v=LgJpYOTll8U


August 2024 : https://neuralink.com/blog/prime-study-progress-update-second-participant/ 

https://www.youtube.com/watch?v=ZzNHxC96rDE
https://neuralink.com/blog/prime-study-progress-update-second-participant/


Jason Barnes - Bionic Drummer





Gut Hack on : https://youtu.be/uO6l6Bgo3-A  

https://youtu.be/uO6l6Bgo3-A









