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how mAchinEs sEE thE world

Five Essays on Biological and Artificial Vision

Carloalberto Treccani

This thesis aims to investigate how vision emerges in bio-
logical and artificial “creatures.” 

The thesis, positioned at the intersection of art, aesthet-
ics, neuroscience and artificial intelligence studies, begins 
by questioning why and how the world appears articulated 
into objects distinct from each other, with precise charac-
teristics. The most immediate answer is: because the world 
has those characteristics. However, as shown by several 
psychophysical studies, biological visual systems cannot 
retrieve the physical properties of the world. Nevertheless, 
despite these problems, visual-guided behaviors are gener-
ally successful. Given this paradox, this thesis investigates 
the strategies that visually gifted “creatures” have imple-
mented to circumvent these obstacles.

With this purpose in mind, the thesis first highlights 

difficulties, complications and erroneous convictions 
about vision that the attempts at the creation of visually 
“intelligent” machines have unveiled. Secondly, it discusses 
the role played by artificial neural networks to better com-
prehend how biological vision works. From there, using 
the driving principle of neural network technologies, i.e., 
trial and error, the thesis proceeds to formulate an empiri-
cal approach to vision that is able to connect biological 
and artificial vision.

Finally, the thesis tries to foresee several future scenar-
ios of the coevolution of human and machine vision. The 
hitherto unexplored scenarios that the arrival of “intelli-
gent” artificial vision opened oblige us to reconsider vision 
as a diffuse practice across visually gifted entities.

Carloalberto Treccani: carloalberto.treccani@gmail.com.  
PhD thesis, City University of Hong Kong, Hong Kong SAR, 
2020
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