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Signal & Noise: Information 



Claude Shannon’s Information Theory of Signal & Noise (1949) 

Shannon at Bell Labs developed the theory to get rid of 
noise from telephone communication
§ How to send a maximum amount of information
§ How to measure the capacity of a channel to carry 

information



Claude Shannon’s Information Theory of Signal & Noise 

§ Signal: Ordered information
§ Noise: Unstructured, randomized information
§ Redundency: The measure of unnecessary, therefore 

“wasted” space. Functions to reduce errors
§ Entropy: A measure of the average level of information, or 

uncertainty (noise)  in a situation. How things result in 
relation to what is expected (probabilistic model)

§ Data compression:  Reduces the redundency



Claude Shannon’s Information Theory of Signal & Noise (1949) 

§ Noise is unintended, unplanned information that got 
into the signal

§ Engineers want to reduce the noise
§ But noise is useful to test systems, to increase the 

complexity
§ Noise is also interesting as an aesthetic device



I Ching to Binary System, Gottfried Wilhelm Leibniz (1701)

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

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


Analog Oscillators | Frequency Modulation | Fourier Transform

https://youtu.be/spUNpyF58BY  

Frequency Modulation: Where one 
wave modulates another to get a 
complex signal 

Fast Fourier Transform: A way to 
decompose a (complex) signal to its 
make-up of multiple basic frequencies

https://youtu.be/spUNpyF58BY


Brownian Noise | Random Walk

§ Brown (1827) : Erratic motion of inanimate particles in 
water 

§ Einstein (1905) : Particles are moved/pushed by water 
molecules

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

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


Random sequence results in noise (in this case black or white cells)



Markov Chain: What is the probability of the next state based on what has previously happened 

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



Perlin noise,  a function to enhance noise texture,  Ken Perlin (1983)

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



Analog TV noise (left), Digital Noise (right), George Legrady (1985)



https://www.mat.ucsb.edu/g.legrady/glWeb/publications/p/1980sJetgraphixOPT.pdf

“Beneath the Surface, Scratching the Surface”, George Legrady (1987)



Telecommunication Scrambler

§ Noise is unintended, unplanned information that got 
into the signal

§ A signal is scrambled based on a pattern turning it into 
noise – and the same pattern is used to descramble 
the data once it is received returning it to signal



To be continued…

“The Art of Noise: Futurist Manifesto”, Luigi Russolo (1914)

https://introtosoundstudies.wordpress.com/2014/08/29/luigi-russolo-and-the-art-of-noises-futurist-manifesto/



Exhibition History (1986-1990)

• USC Atelier Gallery, Santa Monica (1987)
• Digital Photography, Captured Images, Volatile 

Memory, New Montage, SF Cameraworks (1988)
• Photography of Invention, National Museum of 

American Art, Smithsonian Museum, Washington 
DC (1989)

• Minneapolis College of Art & Design (1990)
• YYZ Gallery, Toronto (1992) 

“Iterations”, International Center of Photography, NYC (1994)

“Equivalents II”, George Legrady (1992)



Image, Language and Belief in Synthesis  
College Art Association (1990)

“Equivalents II”, George Legrady (1992)

https://www.digitalartarchive.at/database/general/work/equivalents-ii.html



“Viral Attack Transmission”, Joseph Nechvatal (1993)

https://www.vice.com/en/article/wnpgwb/artist-paints-with-artificial-life-and-computer-viruses



Glitch Art, Rosa Menkman (2010)

http://transfergallery.com/rosa-menkman/



https://networkcultures.org/_uploads/NN%234_RosaMenkman.pdf



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



“Mathematical Theory of Communication”,  Casey Reas (2014)

https://reas.com/mathematical_theory/



“Signal to Noise”,  Casey Reas (2012)

https://reas.com/signal_to_noise_s/



“Control Room (You Haven’t Won)”,  Casey Reas (2013)

https://reas.com/control_room/



Voice of Sisyphus, works on paper George Legrady Studio
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“Milch, 10 Hz, 20 Hz, 25 Hz, 40 Hz, 95 Hz, 110 Hz”,  Carsten Nicolai (2000)

http://www.carstennicolai.com/?c=works&w=milch



“Unitape”,  Carsten Nicolai (2015)

http://www.carstennicolai.com/?c=works&w=unitape



“Mega Death”,  Tatsuo Miyajima (1995)

https://www.mca.com.au/artists-works/exhibitions/tatsuo-miyajima-connecting-with-everything/



“Innumerable Life / Buddha”,  Tatsuo Miyajima (2019)

https://www.lissongallery.com/exhibitions/tatsuo-miyajima-innumerable-life-buddha

https://www.lissongallery.com/exhibitions/tatsuo-miyajima-innumerable-life-buddha


“data.tron” (WUXGA version) ,  ryoji ikeda (2011)

http://www.ryojiikeda.com/project/datamatics/#datatron_wuxga_version



“data.flux” (12 XGA version) ,  ryoji ikeda (2017)

http://www.ryojiikeda.com/archive/works/



“data.tron” (3 SXGA+ version),  ryoji ikeda (2009)

http://www.ryojiikeda.com/archive/works/



Videos

Brownian Motion in Nature: https://www.youtube.com/watch?v=89LP5pHWxM8 

Vasulka: Transformations | Digital Images | Artifacts

Casey Reas: https://vimeo.com/144161213

Voice of Sisyphus: https://vimeo.com/239322215

Carsten Nicolai: a [alpha] pulse

Tatsuo Miyajima, Australia: https://www.mca.com.au/artists-works/exhibitions/tatsuo-miyajima-
connecting-with-everything/

Rioji Ikeda: Data-verse | data.matrix | code.verse

https://www.youtube.com/watch?v=89LP5pHWxM8
https://www.youtube.com/watch?v=gHy3DCpZM6o
https://www.fondation-langlois.org/html/e/page.php?NumPage=457
https://www.fondation-langlois.org/html/e/page.php?NumPage=467
https://vimeo.com/144161213
https://vimeo.com/239322215
https://www.youtube.com/watch?v=CDmZOSE3KLA
https://www.mca.com.au/artists-works/exhibitions/tatsuo-miyajima-connecting-with-everything/
https://vimeo.com/336308234
https://www.youtube.com/watch?v=_wJPXrO1cdg
https://www.youtube.com/watch?v=DH2GbM6ZqUI


To be continued…


