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Over our lifetimes, we get to see a varied collection of images that reflect the huge diversity of things around us. In reality, we are only likely to experience a

very small subset of possible images. The things we end up seeing are not only constrained, but constrained in very predictable ways. Objects tend to have

continuous edges and surfaces, and are constructed in ways consistent with the laws of the physical world. We also tend to see fewer, larger objects close to

us, rather than the many smaller objects that are further away. These constraints produce regularity that brain can take advantage of to improve how it

processes visual information.

 

Visual information comes in two forms: energy, and spatial structure. The ‘energy’ is the combination of frequencies and proportions present in the image,

analogous to the combination of notes played simultaneously by an orchestra, or the palette of colours available to a painter. Spatial structure refers to how that

energy is distributed across the space of an image: it is the melody the orchestra plays, or the scene the painter creates.

 

In this exhibit, I illustrate some of the regularities in which our brains specialise. The video begins with static-like noise: there is no structure. Gradually, the

noise begins to look cloudy as the palette of energies is made more consistent with what we see in the natural world. The noise thins until the image becomes

sparse and individual patterns emerge. The patterns then arrange themselves into elongated contours, which snap into focus as the energy across different

spatial scales aligns at one point in space. Notice how the viewing experience becomes more comfortable as the visual information is arranged in increasingly

natural ways and becomes more consistent with what the brain anticipates.
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The regularities presented here have shaped the nature of our visual brains on both evolutionary and developmental timescales, and can provide an important

lever towards understanding the inner working of neural networks.

 

REFERENCES

Log in to write your comment here...

http://www.med.monash.edu.au/physiology/staff/zavitz.html

116
views

11
downloads

0
citations

Physiology

Physiology Neural networks Visualisation Medicine, Nursing and Health Sciences Digital exhibitions Monash University Library

Monash University Library Digital Exhibitions

https://figshare.com/about
https://figshare.com/features
https://figshare.com/tools
https://figshare.com/blog
https://figshare.com/ambassadors
https://figshare.com/contact
https://knowledge.figshare.com/
https://figshare.com/privacy
https://figshare.com/terms
https://figshare.com/sitemap/siteindex.xml
https://www.altmetric.com/details.php?domain=figshare.com&citation_id=34963921
https://monash.figshare.com/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://figshare.com/articles/6045449/1/citations/refworks
https://figshare.com/articles/6045449/1/citations/bibtex
https://figshare.com/articles/6045449/1/citations/reference_manager
https://figshare.com/articles/6045449/1/citations/mendeley
https://figshare.com/articles/6045449/1/citations/endnote
https://figshare.com/articles/6045449/1/citations/datacite
https://figshare.com/articles/6045449/1/citations/nlm
https://figshare.com/articles/6045449/1/citations/dc
https://figshare.com/account/login?returnto=/articles/From_Noise_to_Meaning_How_Visual_Information_Makes_Sense/6045449&fragment=commentForm
http://www.med.monash.edu.au/physiology/staff/zavitz.html
https://figshare.com/search?q=:category:%20%22Physiology%22
https://figshare.com/search?q=:keyword:%20Physiology
https://figshare.com/search?q=:keyword:%20Neural%20networks
https://figshare.com/search?q=:keyword:%20Visualisation
https://figshare.com/search?q=:keyword:%20Medicine%2C%20Nursing%20and%20Health%20Sciences
https://figshare.com/search?q=:keyword:%20Digital%20exhibitions
https://figshare.com/search?q=:keyword:%20Monash%20University%20Library
https://figshare.com/search?q=:keyword:%20Monash%20University%20Library%20Digital%20Exhibitions

