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ABSTRACT 

This PhD thesis is centred on the idea of complexity as an 

aesthetic factor. The project aims to explore the role of 

visual complexity in the making and perception of 

contemporary art. An experimental methodology combines 

creative practice with empirical studies of human response 

to variations in complexity of images. Tools from 

complexity theory and neuroscience are used to create 

images and conduct tests of aesthetic perception. 
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INTRODUCTION 

Great works of art are those to which we are compelled to 

return, and which repay further visits by revealing things 

we didn‟t perceive before. Such artwork is rich in 

information, and this information tends to be structured (if 

it was disorganised, it would lack coherent meaning). 

Artwork like this is complex. The aim of this project is to 

explore the role of complexity in visual art. This focus 

places the research within the field of aesthetics in the 

domain of art, and psychophysics in the domain of science. 

In this project, the aesthetic is identified as the interaction 

between three sites of the image: the artistic practice, the 

artwork itself, and the audience. A key aspect of the 

proposed work is an interest in whether concepts from 

complexity theory can provide a basis for a convergence of 

knowledge, or „consilience‟ [1], between the „two cultures‟ 

of art and science.  

METHODOLOGY 

Art practice will comprise one element of the research 

method, building on previous explorations into „digital‟ 

forms which found that programs such as cellular automata 

(CA) are suitable for hand-making processes. CA are 

simple algorithmic processes which can produce striking 

complexity and appealing patterns. Images produced by 

these methods will form the basis of testing objective and 

subjective measures of complexity. Software by Stephen 

Wolfram will be used to write programs for generating 

images, conducting tests and analysing data. Wolfram 

classified complexity based on visual features, suggesting 

that the most complex processes are too chaotic for us to 

perceive their regularities, so we see them as random [2]. 

Using software in combination with hand-making, the 

studio practice will include work that aims for this 

threshold of perception at the edge of chaos.  

Other images will be produced specifically for use in tests, 

making a series over a wide range of complexity. Images 

will be categorised by a method based on Donderi‟s 

findings that compressed file size of digital images (JPEG 

and ZIP) is a predictor of subjectively perceived complexity 

[3]. The test 1 task will be to rank a series of CA images 

according to scales of simple–complex or ordered–random, 

and to select preferences. Later tests will involve collection 

of real 2D artwork, digitised for analysis. The intention is to 

determine the effectiveness of Donderi‟s method for images 

of art, and whether there is a correlation between high 

complexity and perceptions of randomness as proposed by 

Gell-Mann [4] and Wolfram. As a potential corroboration 

of the tests, fMRI scanning will be used to measure neural 

response to visual complexity, using images from before. 

Analysis of results between subject groups will identify any 

differences in perception, and determine whether training in 

visual art influences aesthetic perception of complexity. 

This analysis is to be combined with a mapping of aesthetic 

discourse in contemporary art, and exhibition of images 

involved in the various stages of research. The written 

thesis will argue for a re-assessment of „the aesthetic‟ as a 

useful critical tool and a path to understanding perceptions 

of art via knowledge-sharing between science and art. 
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